2019 AR EE SRS “HART” BERAZImIL Y

2019 pAE OBy SHRS”
ﬁ%ﬂi@bwﬂ:?ﬁ




2019 RO EEY2 “HET” BRI 9

H X

wm OB
#Eﬁﬂlﬂﬂﬁ’ﬁﬁ?ﬁ% ARG 5 CDK4/6 1 73T 11 i 8 e )
Immunocompetence and mechanism of the DRibble-DCs vaccine for oral squamous
Cell Carcinoma  sossesseeseeseererntntureuiteiteitiietasistanseisiestncncncnaseaneeee 7 B R Gk
Periodic Oxaliplatin Administration in Synergy with PER2-mediated PCNA Transcription

Repression Promotes Chronochemotherapeutic Efficacy of OSCC +x+eereeresveseenensanenns B iF g
SR ET IS REFEPETE K] CT AW +ooveeveeeermmmrereremneeennnntttiineeee e cteceneeenneseeeeeenees (B FF

ZaE
?TW*DJ:*EHXTﬁ %*’]‘%\'f’t%ﬂ:*ﬂTir B/] []@...................................................... ;3—{%

JLIEORES

Mechanical Stress Modulate the RANKL/OPG system of Periodontal Ligament Stem Cells

via @ 7 nAChR in Human Deciduous Teeth-an in vitro study ++++=+==+===s= R F ;L Yang Kuan
Epiregulin enhances odontoblastic differentiation of dental pulp stem cells via activating

MAPK signaling pathway /Eﬁ%ﬁ'
Early-life Exposure to bisphenol A Disrupts Enamel Formation via EZH2-mediated

H3K27 Trimethylation «eeeeeseeeeeessrneeeaetmiiiii e 5 2
FERRAE PPN [P Z AR T 2 ST R 2 R B B e P % T N
4‘%@%%[‘%‘5/%?&*@7J< IR HOE B S A g 12 A I R AL Y
B A B ARAE F MG FAZHE & A T g R - e .t /I = B
LB R — FUBS 5 SRR B A S R G vve e EESII-E-Y Iy P

ORRES

Dietary nitrate protects skin flap against ischemia injury in rats via enhancing blood
perfusion................................................................................................... %;é;_
Genetic polymorphisms associated with cleft alveolar of non-syndromic cleft lip with/without
palate in Western Han population +++++=++++-+-  f 3 West China Zhonglin Jia Bing Shi
1R OB B A LA b 8 S e ) SR B e £ A e e eveemeiee s R SR FRHIR
MTHI 7 BB B35 J R TR (M e vvs e ovs e S B R S R
1) 6- Tol IR 78 26 i e A A0 T YR TINKC S 4 1) 1 s R 4 s 2 (2

13

14

14

15

16

17

18
19

20

21
21

22

23
24




2019 WHAEOEEY 2 “HET” BERAZII .

Cded2 SRR G VENE LR BIE LRI G R eveeeeeeemeneeeneeee 024 &8 2.4
N T BE B E B A W A MR ) 5 R0 «eeveenmeeeeermmemmmnneeneeenesineesceeneeneeeees 0, F 3
% B ERS VW R RS A RSP AR e oo eommemeseseneeeeees BARE M EE SRR

OERMRE

Nanotopography on titanium promotes osteogenesis via autophagy-mediated signaling between

YAP and B -Catenin  eceeeereseeseesorserottoneettatetttttittitiacintinonsoncans ?;/?\&i *@i iéﬁg%
Lithium-containing biomaterials stimulate bone marrow stromal cell-derived exosomal

miR-130a secretion to promote angiogenesis «+=+++e+«sssrressseesrrnsmennenneeeuniuieeenens 3| g
T T B At A R B SR AR TS HE AR IR A E T TE e eeeeeeeee 2R R
Antibacterial and remineralizing orthodontic adhesive containing quaternary ammonium resin

monomer and amorphous calcium phosphate nanoparticles —«eseseceeeseceeereceeerecceneceeee %
Tracking the Repair Process of Rat Mandible Defect after Inferior Nerve

AXOUOIMY *####+#sssessssssnsnssassassnsnntutstesanntitetessessnsnennesesssnenneneesenees. D012 Lj Jiao
%ﬂgllﬁﬂﬁgmH@%%ﬁ{@gﬁﬁﬁ%ﬂ%ﬁkjﬁ ZF &K
Bioinspired Mineralization with Hydroxyapatite and Hierarchical Naturally Aligned

Nanofibrillar Cellulose +eseseesseresesesesasestatatasattsanestasntesnstsnsaresnsesnnees 7 5 8,k 34 2K
Near-infrared Triggered Titanium Dioxide Nanoparticles with Antibacterial Photodynamic

Inactivation against Peri-implantitis-related Pathogens «==++=s=eseeeees T F R T B R K
In situ Gas Foaming Based on Magnesium Particle Degradation: A Novel Approach to

Fabricate Injectable Macroporous Hydrogels for Improving Tissue
REGENETALION +++##+#+s s+ sssmsesrstessnntunettntnnsntantitetesnnne Y- 1 ) &1
AL AS — AR 0 KA M T TR 5 5 [T AN o e vve oo vmnsesmmneeennneetiennennnnnneeenneeeeneee JAPS B
Matrix stiffness regulates arteriovenous differentiation of endothelial progenitor cells

during vasculogenesis in nude mice ++++++sseeeeeesesrresneeemnnnniennnen. B R}
TR 0L/ 308 TE I A ML AR N 9 3D AT BN SRR R AL A Y

g 5 T L 2 - -7
A DNA-based Nanomedicine with Targeting and Enhanced Therapeutic Efficacy of

Cancer Cellg se«++seeeeeessstttossrruiiiuuutitiitiiiiiiioismesiiatiiiiisiiisssssssaeeess Bk G570
GNPs/SF & mi il G R VR AL FUGAA T I CE BLBETA coeveeveee B0 F K £F
SIS I S LK £ 5 SR B 2 A R N T R BRSBTS e BT R R

OARIE
TR FRAE A TSI T 30 IR A TR AN AT ve e eemsommvemesemsemnnennenenennenenenes A2 43k 3]

25
25
26
27
27

28

28
29

30

31
31

32

32

33

34

35

35

36

37

37
38

39




2019 RO EEY2 “HET” BRI 9

ORERS SRR

EZH2 1£ 7 6 90 R 238 S HX ELE AR ML A AE FHRIRZME coeeeeeeseesesnesnceee TRANG 08
RAEIAEL T miR-140-5p #L[5/FH] Smad3 520 20 40 0 A= 70 7 R 1

LI B 75 - - N Vi JE SN

XA P2Y 14 SZ AR AT B SE 56 M 98 RE IR YIS T FT evveevmmemeenes AL ML E
Gas6 fE Pg-LPS 5 5 N B4 5 5 N K7 - SR AZ A 8 B B9/ -eeeee NAE EFE 2w

Neuronal Death Related to Porphyromonas gingivalis and Stimulated Microglia:
a vitro study N g‘—%ﬁk }g‘]}ég\ féﬁ;t

Improvement of the mechanical, tribological and antibacterial properties of glass ionomer

cements by fluorinated graphene Jf‘]‘;fl'j
SEAG R A 5 4 I KU A1 b VA A SR AEIAR < 20 A T e BRI A seeeeees T ORE
I I A 9 175 5 B S E S S BF A - IH THE FAERK
Porphyromonas gingivalis induces depression via downregulating p7SNTR-mediated

BDNF maturation in ASTIOCYLES e vesreressesesseaneens coees li&
’EAWH LB IEORL 5 IR FE BT 45 A 4 v —Ql"]*ﬁ%ﬂﬁiE’]@»%*D@i&@a%ﬁ‘m
E%ﬁ%%[ﬂ (MVP) 0B A IVE LB IT  eeeeeeererenmmmmeennnnnnnnns FAlLkE RWR
MicroRNA-1 affects the development of the neural crest and craniofacial skeleton via

BClo2  seeeeeeenvnnneenns . . ceesereeeeee e B Qin Wenhao

F LR S MR BUSLRE ) CBCT JLAMHT  woeveeeeseeeemseeevnsssseesces | 2434
BT B ) BB [T RI T Y T7 - v oov wveomemememmeseeteetesteseeseeen st sttt ee e veevee oo b 1B
JIES PR 2 T AR AR 55 22 DR S 1 J B80T R TERIE T e eooeoeemvmmmmmmennenes 2B HIH AZAK
Effects of type 2 diabetes mellitus and chronic periodontitis on Th1/Th2 and Th17/Treg
PATAdigIn s+voveveerereesnrenstottottittiiuiitiittiisitistittotttit ittt ittt st sttanes Fix E;E;,g—_]{z;

Clinical analysis of patients with acute oral and maxillofacial infections «+«=s=sssseeeseaeeeeees T 37

BRITRS

Hh [ BRAE NN T 20 BUR B PSP R ZR 0 M JE T 2015-2016 4558 DY K S i RREIATAT 3 2

SRS - O N PN
AQPS5 JEA B A2 BAF 5B - UVA R B AR RERIIETT oo veereesmeeeeees BT R AREH
ﬁé. 12—15 &i éﬁ{jﬂlﬂi)}&%ﬂﬁﬁ&%uﬁ-% B T -5 7 é]l,j‘,{;‘
&.EP%EADHIEEH&y\%JﬁHE E;Hr].%'f 11%%&\7 ;;];,,#,

Clinical Analysis of First Visit Cases in Oral Emergency Department cecceceeeececeees - BEF
OREZ

PRF-+SVF+ I [ #% 1 21| I 6 1 748 111 B PR T S s - IR B Im R - e NEH AL Fam

— P SR B SR A GE SR (MICST) R T35 F i I KR I BOWEE woeeeeeeeees REHE

39

40
40
41

42

43
44
44

45

46
46

47
47
48
48

49
50

51
52
52
53
53

54
55




2019 AR EE SRS “HART” BERAZImIL Y

OiR%eRS

Targeting CMTMG6 suppresses stem cell-like properties and enhances anti-tumor immunity in head
and neck squamous cell CATCINOMA  #veervesrrerreeeesencarernoneonentenecnecttetcaccnccnccncneaneees [ B

TIGIT/CD155 signaling blockade enhances anti-PDL1 immunotherapy in head and neck squamous
cell Carcinom o6 eeeeccceccee eceaccean cee e anceee cee s eeeces cee e esecesteeescectestsessesscesesessaen %%

Blockade of TIGIT/CD155 signaling reverses T cell exhaustion and enhances antitumor capability

in head and neck squamous cell carcinoma «+«++=+ssseeseseeseseeseeeeeencneenee X & Mao Liang
OERERERS

HYTBE A 3 -35 X s i °F & 85 55 5 AN A I Th17/Treg “FHTEEIA IR «ooeeeeeeeeeeneees AL
Dﬂl)i'?fgﬁag%%ﬂﬂﬂqﬂ/fé@%ﬂﬁ P T 40 i AH 5 40 i [R]1~ ) 2Rk
TJL$%9€9§JT§%1‘ZH A T B A PE R AR - seesseesseeeses QT %MT % i
Porphyromonas gingivalis promotes colorectal carcinoma by modulating the tumor

IMMUNE MICTOENVITONIMENT ++++#esesesesreressesrnrienseatterareraseeririeeesaeiess I 3 Jia Yiqun
Oral lichen planus have a distinct metabolomic profile: A preliminary study using UHPLC-Q-

Orbitrap HRMS - ceeeeeees oo - ITBEE
KB EE SRS HIF-1 o 5 VEGF (EAMNE MRE LR - T8k FRiE #Hikt
M-S 2 66 T A0 T 785 WABAE 5 B C i 4R R0 KO0 73 7 DL S 52

N R TR TT R TR PP . R
Ash1l J HCAH G PR 57 11 et ~F & BRI AL S R TE B S weemeeemeemeeeee 2B R

Oz

Prompt facial nerve regeneration induced by aligned fibrin nanofiber hydrogel and dental pulp
stem CCHS cecccscssssscsccee . cecescsscsccce . F S O P e ﬁ:ﬂ%.}i}-
A L pH O P VB A TR A AL PR (D - RN X 1
RIS AKT FERCE AR RIFRIEITE - 2K L& HEE K%k 90 414
i T % S R A AE VA ME MR 22 B 5 T FE IR J wevvevvvrvroresresenemnmmmniiniiiineninnnens 2R uE

OERIMIZEIR

ﬁa%wTTErétﬁHJ%"uﬁzﬁ%*ﬂﬂ&%&%%?ﬁE@I%E’J}”ﬂ?ﬁi&
Decorin. EGFR. C-myc 1 P21 7£ OSCC H [y ik Jo A e 1
Ay R eee e enerer et R E Nie Min-Hai  Liu Xu-Qian

A FA I

B 2-AR PHI 0] CD133+ R SHE AN M RRFPERIWE T coveeeeeeveeees KA B3R A9
Metabolic reprogramming of normal oral fbroblasts correlated with increased glycolytic

metabolism of oral squamous cell CArCINOMA =+t wr ereeereesrenseeneosnesesceeccnecnncccncnnes %K—?@
TRIAT R A S 4 N SSRO F- AR Ja BRI A€ 115 590 T 80 9C 15 DL BE 2 R AH 5% 14 1y [l Josi 14
Eﬁj—b esesscscsrsscscsrcss €00 000000006 000000 660000860000 000 0600000000000 0000008000000000000000000000 f‘ﬂ%‘—

56

57

58

59
59

60

61
62

62
63

64
64
65
66

66

67
68

68

69




2019 RO EEY2 “HET” BRI 9

ORBEs

Chondrogenesis of BMSCs for maxillofacial rehabilitaion ===+« +++s2seeeeeee EF M Yimin Zhao

MiR-137 knockdown promotes the osteogenic differentiation of human adipose-derived stem

cells via the LSD1/BMP2/SMAD4 signaling network - R R RLALLIbIOR <3
3D AT B BB HIAE F P E8 0 ks e 2 T R T el LA 2E peek R 5 B 23455 1 182 ]

BF 5 -+ et e LR & T
R RN 34 185 BMP 15 5 % H B 7] 78 51 40 M i 0 A A0 /0N BRORT R A

g:nk/n\ Y tesssecerecsresssccarnns ;ilgﬂf‘]),i g;;;{ 7%27‘?{
Mitochondria transfer enhances BMSC osteogenic, migration, invasion abilities in vitro, and

bone defect repair in Vivo seeseserere e st IRAE RERIE

The unique regulation of implant surface nanostructure on macrophages M1
polarization......................................................... /f;]’f;’é/f‘é{ Zhang YuMel Song Wen
The Mechanism of Setd7 Regulating Chondrocyte Apoptosis in High Oxygen Partial

Pressure sceececeecences . ceeeecienneeas D IR TIITRTIND *‘7% ?&% Fitds
BMP4. BMP2 J K 5848 7E 5 A Gk 2 A e 26 b (A 0 R 1) g
A3 . . ceeenen XE I A2

17 B -estradiol Enhances Occlusal Interference-induced Masseter Muscle Hyperalgesia via
Upregulating Trigeminal Ganglion TRPV1 in OVX Rats ssseeeeeeeeeeeceeeeeceeees 3 #HHAKSE
Improving the wear performance of feldspathic veneering porcelain by ion-exchange
strengthening «++++++seeeeees T P P PR P R TP LE DL TERPETPERPR - ]
PR I 28 50 U T T 4%l R G S A L G AT BRTC 3T oo eeeeeevomsmmmmmmenmennenee S dR 4444
ERMUEL AR SR T 1 2H 20 22 AR G R 2 2 LI 5 B 5 B T T oo ee e FREM® R ER THEA
Epithelial Wnt10a is essential for tooth root furcation morphogenesis <=« «**+* AR DigEZ HA
SGCs " MAPKSs il P& ££ SP £ [ G R AVEFR T HIVER  coeveeeeeeeeeeeees JRIEHE VLM
j(j‘r ;—%I%%MST E‘ﬁ%%ﬁn@%ibﬁ*ﬁ?ﬁTﬁ“'ﬁmﬁﬁﬁ ;]c;ﬁ *H}%"E
FERFE IR AEAS E BE T MOD S 1B IR S AT ARHIT G, ooevvvvrnseeeennnenneeensennnnns jgi¥

Glass-ceramic resin-bonded fixed partial dentures for replacing a single premolar tooth: A

prospective investigation with a 4-year follow-up ++++sssseesssseessseesiereinieienneiennns KA H
O k= ¥ B

e IL N E R =il Ty b oS- A T - = ST TUPTOPIPPIIPINPIPP PP - I S o o
O ERY

Force-induced hydrogen sulfide activates M1 macrophages to promote orthodontic tooth movement

Via STAT-] cecccvceececceecccccctecccccrntcsccacscccacanns . 1'—]‘,}3]_31 JZ&JE& F] ]\9
k%ﬁﬂhﬁﬁ% RNA MIR31HG 1 8] 78 Jii - ZH L %€ [71 WGEPE’H’EFHHL%J&F“FH

Bidirectional regulation of Interleukin-17 on osteogenesis and osteoclast-

70

70

71

71

72

72

73

74

75

76

76

77

77

78

79

80

80

81

82




2019 AR EE SRS “HART” BERAZImIL Y

OGENESIS *+rerrererrrsenernennnenns ceeseesesestsssstcnescesonsns - LR fvkigs et
AMJETE TGF- B 1 5 PDGF-BB BA G 2 X IRl 27 & 770 Pyk2 5 (AN R [ 520 «eeeeeees YA
Three-Dimensional Mechanical Microenvironment Enhanced Osteogenesis Potential of

Mesenchymal Stem Cell-Derived EXOSOMEs  +++eeeseeeesseesssnneseemnureeniiiue FEEHE
G RIHHG R BCFARBACIVE LRI T e eeeeeemvmmenereeeeee R BER HRATH
Signal Transducer and Activator of Transcription 3 is critical for osteoclast differentiation and

bone remodeling°°°------------"""---"'----'-------"""%%#’4\ Dai Qinggang Jiang Lingyong
A 37 e e cer s 3k RARIE
S 5 1 T U P Y A B oo oo cee s 5K HER B
R PR e 0 M B B TS 5 T BB L T e vee o eeeemmeeecees R R TR

OREISHER

$ﬁ£u%#%?&&F@ EMM%EHA e K T

T R8BS AT R AR A 2 = P 5F AR RS AR SR AT R I R e eoeee e ememee oo AR AR

JEF X FREARNE G 3—7 FEIING IR AT JL SUMG AT T woveeereeneroneennnnnnnnnns 57608 SR5 H7
Q=S

1&?U%u§éﬂ‘3ﬂ%ﬁ§Xﬁ?§%ﬁﬁFﬁjﬁ’m =1 R RS A2 42 {g/g

SR T TR OO RO (A B 25 45 TR TR T e oo eeevmemeeeeneeeeeees it B3R 2L RAT

Effects of Programmed Local Delivery from a Micro/Nano- Hierarchical Surface on Titanium
Implant on Infection Clearance and Osteogenic Induction in an Infected Bone
DefECt severeereerereeteserseistutituututeatcttittttcittictsttttonsancstcstsatstcns - 2% %9
BT CBCT (LT AR AR AR T A A (I B T AT ovvmevmmsmessesseeneeneeene 948 RAF £
Graphdiyne Sensitized TiO2 Nanofibers (TiO2/GDY) with enhanced Photocatalytic Antibacterial

and Persistent Osteoinductive Activity for Implants Infection «=++sveeseeeeeeee B GLHf 7K T
WA A K B 156 N A SRk T 2 i 3 5 3T B B2 T (1) SCEG T 90 e e veevereoroomoreneesnesanceecenes T 3E
Bio-HPP {E AFEAZ 5 [ &y SR RE VP it 55 -+ ceeeeeens T UE O RECE AR

The Effects of Air Cold Atmospheric Plasma on Cellular Early Attachment, Proliferation and

MigrationonPureTitanium Surfaces =eeeecee 1%%&%.

‘B 1) 78 S 200 R U A A X 4 R R RO R S BRI T e oeeeeeveeeeeeenes 043 T EAEAM
AL A2 o L 0 M 98 M A R 28 F) B A D RE D AT 9 -+ seeesnneeseee TR MR

MR IR I 17 NF- x B AT INK {5 S IE B0 H B 0 R AL S D RE -+ A iRk Bt
Accessary canals of the canalis sinuosus: a prevalent but often overlooked anatomical variation
in the anterior maxilla eceeeceeceessereeentreiatettttntteneiciiccnetcnneens igﬂlﬁﬂ WY EWIr

Linear measurements of sinus floor elevation based on voxel-based superimposition of cone beam

CTlmages . :g‘—;‘g wang zuolin yeying
E%%ﬁ%ﬁ%?w?[?ﬁ%%?ﬂiE%%%m%mmmm EIXE EMAHFE SR

84
85

86
87

88
88
89
89

90
90
91
91

92
93

93
94

95
95
96

96
97
98
98

99

100

101
102




2019 RO EEY2 “HET” BRI 9

ZFORES
U M 2 T AR B8 o 5 8 ) 0 SR T L L [T BT v oo womemvmnmnsvonsnnmnnnnenanasnsnnne 345k B &

w7 R

ST A5 LI AT S 2 S TR AT LTI T o eoeeomvemsmmmmmmnnnennenieneenennes {4425
% R
Tet 4157 DNA 2 A X 24 i J521 200 M 28 1) 15 2 BE A B2 ) S JEHLARIBIF 7T oee e RAF

B m %
Plasticity of the pyruvate node modulates hydrogen peroxide production and acid tolerance in
multlple Oral StreptOCOCCi J T N #i%g%' g‘li /f“g; ‘f/{]:\ ﬁk
Beloved Enemy-The Thin Line between Mutualism and Competition in Oral Mixed-Species-
Biofilms coceeeereseeceesostetecentititiettiitiatutnntintasnsianiatscnnianieees AZNFEE fAph B2 A
THE ROLE OF YAP/TAZ AND ACTIN TENSION IN THE INCISOR STEM CELL

Intelligent Anti-bacterial Resin Adhesives to Defend Secondary Caries and Maintain the

Balance of Oral Microecology «++++=+=++=++ . seeeeeeeeeene REBRE HE B
BT ) LB M B 5T 2EL 97 R T e 2 IR ) R g R AR A R A - eeee IR ORAM
YU Ik GH12 ZR-& BitdfE B AL 7T - seeeeeeeeeees TRE KA

DNA HEGAZ 3% 124 22 O BE ) (K S SCEERZ R LA AE MBI T oeeveveeeesmnmnenes BRAAK

Differences in plaque microorganism in Baikuyao children versus Han children in
GUANGX] *+eererrrreresssnsnnnnssessns sttt st B B BEAR

i3 A RS

Experimental study on the effect of Sophora flavescens Ait extract on the main cariogenic
bacteria in Oral cavity s sssseseeseeererntririniiiiiiiiiiiiiiiititiiiiitiitiiiiiitiiticiaiiee MIKES
The Structure and Composition of Lipoteichoic Acid in Streptococcus mutans Isolated from
Caries-Active and Caries-Free Adults eseereseereereseesorcercaeeneeeces gt 2 ﬁi&i F Rk
Role of D-alanylation of Streptococcus mutans Lipoteichoic Acid in Interspecies
Competitiveness %—ﬁi&%‘ fg-% j’g‘-g%ﬂ%
SR BRI 1R TEEUR B RSB T T oo eeeveeeeessssseess HE A4
AT S B BB A M 2 BE R AL B ST vve oo oo KR

HFHORES

Confocal imaging of mouse mandibular condyle cartilage «««++e+sesseesresreseeenenaenencences fi 32
FET B GSB /NG R R AR (R 4 A G5 M) B T A - R T PR P PR R PR PRRTPRTPREPI: <3 ) §
1 FH O I A = SE 4T EORS B2 PPN J7 VR SL K B F BRI Feeeeeveeee e T ORI L H
— MO AR S & CBCT B =4 iR & B ARG 0T oo REMRE R—E I3

102

103

104

105

105

107

107

108

109

110

110

111

112

113
114
114

115
116
116
117




2019 AR EE SRS “HART” BERAZImIL Y

T S T RS T = 4 12 B S0 [ W] 25 HE BRI v veerveneernnnesssnnessnnnsnnnessnesnes 342 [8

E?*ﬁﬂﬁ@ﬁ]*@ﬂﬁDﬂ?ﬁﬁﬁ?**ﬁﬂéiﬂ Hjﬂzj%ﬁ;];ﬁ ﬁ‘%-ﬁn 118
éﬁt%ﬂc‘%%D:é’ﬁﬂEﬂ*%iﬁzﬂvlﬂ%é*i‘a%EiF%%@ETﬁD@%@HﬁT@E*E@Xﬂ“ k.

CT-MRI Image Fusion Based Computer-assisted Navigation Management of Communicative
Tumors Involved the Infratemporal-middle Cranial Fossa «==+==+==+=+ & IE R IFEHE 119

R B O RE

Identification of a novel candidate gene KDF1 and novel mutations in tooth

agenesis ‘é’%%ﬁ ﬂ;% %}iﬁ‘f‘]' 120

1z 8
PIPS 4 KRB A MTAD W06 4T 4R BRI (LI oveeevvvemsnnemsnnnniiennnes 7 5 3036 121

FEIMZ

MEG3 regulate the development and progression of head and neck squamous cell carcinoma
by decreasing the expression of miR-421 and promoting the expression of
. HH#HE Fvb 122
BMP-2. VEGF 1 TGF- B Bt IS R 70t AE I AL O BIE 7 - e BRI 123
BMALI1 Regulates Development of Mandibular Condyle through Hedgehog

E-cadherin «eseeeeseeeseesocess

Slgnahng cecssseas . 4_\9‘;/?\ Tang Qingming 124
LncRNA PVT1 % F1 s 50K 40 A Jed 28 40 22 REVE B 52 1 S AL <eeeeeees SRk FAL O R@EHE 124
T3 v AR A e R A W T 0o ) L R 9 I R B VR T 7 SO RS Ay e oo FEF LA 125

Application of digital mandibular movement record and masticatory muscle electromyography in
the evaluation of stomatognathic function in patients with mandibular
Subcutaneous Injection of Hyaluronic Acid to Decrease Acute Skin Toxicity after Adjuvant Interstitial

Brachytherapy in Parotid Gland Cancer Patients: A Non-

Randomized Controlled Trial =S4 127
1 AT 20 S8 R A 5 TR AR e [RL ZE A0 M v vevvevvermesmessesnessessessessessesiesenenes 30046 128
3D TTEH{;&?*&&UE Erf]_’_{?%}*ﬁt}jﬁgm}ﬂﬁﬁﬁ\ é g:l;l: teesesecsesscsscsscsesssassanssnssessesnns %,J\% 128
JRH 5% 2% R FLE IR TT VR AL BE &)y ) LML A 8 (1) AR PEATy eeeee oo EH#m FL KM 129
R 2 RV TT /D UE R R IR BRI BT RS B At eeevee e eeeeeeeee AR 3L KW 129
P A6 2R R 7 A AR AR A I IR T S R 2H AR A R A sereeeneneneeeeees EE X X E 130
"Fﬁbﬁ’“"‘—‘}%'j{ﬂ: Tﬁ]ﬁf*'lkﬁ?ﬁ):ﬁ/]ﬁﬁfb cssese T A "_::] '}‘,{‘. ,&/—,}Hﬁ 130

o R B AR R BRI & B GG T L B 2 G e eve oo BREL F2M FKAF 131

LncRNA DANCR 54+ 25 & miR-216a £ 4 BB MG IERBI R - Wik3hy I 132




2019 RO EEY2 “HET” BRI 9

METTL3 regulates alternative splicing of MyD88 upon the lipopolysaccharide-induced

inﬂammatoryresponseinhumandentalpulpcells ;g,%g:%
EZH2 5 748 J50E TP S LT A AR B R FH B BEHU] oovoeeoemememsmsmssnens (48 BAHE

FEEMA () T-AH 20455 Notch3 5 [ B IATIITE oeeeerrreeessmnnomnmnennennnnn. {TH 32
OCT4A and its related LncRNA FTX modulate the self-renewal of dental pulp cells under

inflammatory microenvironment «esssseeeesseseeesnneeeiniieiinee 370 Wei Xi
The metabolic regulation of bone mesenchymal stem cell

differentiation ** teeseescesesceacecenans . teescescscescescsceacaans ?Jﬁi)t ;,J*’jazf_\ V«l—}/?\
Nell-1 e 3t $6T- 4000 . JBF i bk o B2 IR & T IS FEZE ORI TT «ooeeeeeeeseesseenes FEA
Spatio-temporal Distribution of Glil+ Odontoblastic Progenitors during Dentin

FOFINAtION  +++ e veeeeessessvonsesamsuniunsitisuuittssrtitunseitesssssnntieossassensesssssnees 540 50

Association between Increased Inducible Costimulator/Inducible Costimulator Ligand Expression

with the Bone Destruction in Apical Periodontitis ++++=+=+=-++=- 4515 xing/ 8 quan/ &
A Switch from Dentinogenesis to Osteogenesis: BMP is the Key «s+eseseeveeeeeeee I8 M8 A&
2 T T FCAT AR W 3% i Bk T 10 R - N % T

Foxql mediates polarity differentiation of dental papilla cells via Wnt5a

signaling B TR T Il o & ,i;{];,ﬁé F1 3% BH
Effect of SDF-1 a combined with BMP-2 dual controlled release treatment on

odontogenic differentiation of human stem cells from apical papilla

cultured in the VitroGel 3D System ««+++ssseessessssesessarsresanuneienaieiiesnieieessneees 5
RUERIE T AR BTK [IFRIETTIT ceveeeeeeereecess cenreseeneeeees AEE L £ g
G a s & Hedgehog 15 58 % Y 4% WG & 8 BA P A 17 J5E P e i 1)

FF T eeeeeevnreoeesnnrnnennneiiniiiiiiiiiiiieniee. ceeee B OFFEAR Yang Yingzi

D- ARG R O N 2 R BE R AV D WU IR IT cooeeeeeeeeeseeeees B2 XN E
OPN Promotes Bone Destruction in Periapical Periodontitis by Activating the NF- x B
Pathway «++sssseeresessessssnnennetenantiette e sttt T30 E E B
The Effect of propolis,MCJ,neem and sodium hypochlorite on hDPSCs and

S G2 15 2 BMSCs T 10 5 H (0 1R FI BT oo ¥ HEAR LER
Odonto-immunomodulatory properties of exosomes derived from dental pulp stem cells (DPSCs-
EXO) and its manipulation of immune response for odontogenesis by transfer of
INICTORIN A #¢ e eeeereeeenueeetuuteisattireeteoteeteeesteeesseesaseesssscossessssesscscssccossccanns ;:M'}%&
Bivalent Histone Modifications of WNT5A in Dental Papilla Cells
Differentiation «++ss+ssssssssesseseesesseeseereeneennncens B )1l Zhou Xuedong Zheng Liwei
F/}ﬁk/«_ﬁxﬂckqjqjjﬁﬁ&*nm;gjiim%%;f #HHH FAEE KRAE
A A BE R SR R CBCT FJFFE  weeceeeseererrnceesninnniiimniinnen. Rk

10

132

133

134

135

136
137

137
138

139

139

140

141

142

143

144
145

145

146

147

148

149

150
150




2019 AR EE SRS “HART” BERAZImIL Y

AR

Mitochondria Transfer Improves the Viability of MSCs Under Oxygen and Serum
Deprivation Condition in VItro «=++e=seeseersereseneeceeenneeeaeneennees R PR3 :fF ,,,, SR e
Oxytocin facilitates the proliferation, migration and osteogenic differentiation of human

periodontal Stem CEllS I VILEQ eveeeseeteesseeseenoseeestetateantosotecsesccatcanssssssccascanns gﬁ\‘
Building capacity for macrophage modulation n high-stiffness hydrogels for periodontal

regeneration: Experimental studies in vitro and in rats ++ssssseeeeseeeeeeeeees 7% Li Xuan
Gut microbiota regulates inflammatory alveolar bone loss under estrogen

deficiency e eee e aaeteteeeannaaaetees nnanatttotennnanaatstesnnsaratasesnnnannos % N3A
Pg-LPS XA k5 F AN AE R 32 F (00 A 20 P YR LIS AL S I wevvesveveene B
Integrative of GWAS and eQTL identifies AIM?2 as a risk gene for

periodontitis 33*:5(%% Meng Huanxin

Autophagy preserves the osteogenic ability of periodontal ligament stem cells under high

G1UCOSE CONMITIONS i Tats -+ ++sesererereresesseermsneersuesensueseuenesenesesmnesenuneennuneens 25345
AR R E AR SUE L % MO SRR 45 & T -eeeeee ETxE ITUE
IF WR 1A 78 5 T 40 B AN AT 98 AR T B MR B AR AL B TR T VR eeevemmesenmnennenninnnes £ 35
@% PR T I ) 2 T 45 25 - S M X N R s 4 200 P A 4 B L AT R B0 5 T B L]

B N-WASP Xt 7 ALA A I A oveeeveneerneennns O 2

Ctsk 183 TLRO HH IS 4 i 15 0 i 15 515 28 Jm =5 58 J) 9 A FH LA )
R PP PP PPN L - S - 90 B 2
Axin2-+-mesenchymal PDL Cells, Instead of K14+ Epithelial Cells, Directly Contribute to

Postnatal Root Cementum Growth eeeeseeeeeeeenses eee 15}7‘@,5: ER
N DRG0 0 A5 A0 PO N F e I S e 0 R R T A BRI B M oo oo oo T Bt
%ﬁﬂ%?ﬁﬁ%ﬁ%ﬂ%%ﬂ@l LPS /N ZF AT 4E 40 s NLRP3 KT/J\WB’J
() e L 1% 7 N PR US40 o N ) BT R B / 2 i B 3 AL TR ] -eeee e %:ﬁﬁ R
MFN?2 silencing promotes neural differentiation of embryonic stem cells via the Akt

signaling pathway «eeeeeeeeeeseeseesneeneettattiiiiiiiiiian, %&L;ﬁ— Luan Qingxian
H‘ﬂjﬁﬁﬂzi*ﬁﬁf“ﬁ:f 2 A 98 KBRS0 ok LA 995 42 22 ML hs-CRP 7K1

Q?Q’EV\]ENJCH)«J?E WaEK R 5l R AL H AP oeeeeeeeeeeee T4 LIU YAN

Solitary Chemosensory Cells Serve as Immune Sentinels in Periodontal Tissue +=+=+=++++=  FRAK

12T R 9 BT RANJCTT CBCT FTELAFIT  veereereneeees g‘lg%q%
EAFREAE RS B EAE B AR L SR Al a7 1

MR o 2 T 9% FERVA YT B JS RV IL-17 J2 TGF- B K [RIFEIR covveeeeeeeeeenees FRARTR

11

151

152

153

154
155

155

156
157
158

158
159

160

160
161

162
162

163

164
164
165
166
166
167




2019 RO EEY2 “HET” BRI 9

B g

A Genome-wide association study identifies a new susceptibility locus for nonsyndromic
Cleft palate in a Chinese population R R T R R R T TR T TR é&*
A rare FLNB mutation potentially underlies non-syndromic orofacial clefts in a pedigree

with a subclinical phenotype «++-««+ssseeeeereresereenneeinnianeiecnneeens 7K K42 Lin Jiuxiang

VAN
(]

o

N/

PTH i85 {23 HDACA R AL UG IT IR AOCTT B R ATR  coveeeereremremsssmeinenee BR4R
105 2015 £ T ER 0 R A8 [ L TIHE A3 AT v evveersreersnessnesssnnssiessinnesissnisnessninnens B0k

|

The Study of Antimicrobial Effect for A Novel Titanium Implant ««--sscsesecevesececeeees X 15

g 2

The Effects of Leptin on the Proliferation and Differentiation of Primary Chondrocytes in Vitro

and Cartilage Regeneration TN VIV *ooveeereerneneteetetattnttiieiateittenttnttonoticcaseanns 1’@:;]}; gg,:
Chirality controls stem cell lineage diversification through mechanoresponses«=« =+ LEX
LIPUS inhibited the expression of inflammatory factors and promoted the osteogenic

differentiation capacity of hPDLCs by inhibiting the NF- k B signaling pathway <« +*+** x| 44
MicroRNA-705 regulates the differentiation of mouse mandible bone marrow mesenchymal

stem cells - ERTE S
FAM20C %%Xﬁﬁ%éﬂﬁ@ﬁfﬁﬁﬁ?ﬁﬂﬁ lfﬁ’i
—Fh TR 2 = B A ML BT R GG e vveeeerernmmserenesneeensnnenenneeenns 2K 2R
CIC-7 Regulates the Pattern and Early Development of Craniofacial Bone and

TOOth o+ veeceessansomnsetniiusiontitiiuitissiiiiiuetttaisissnesitiisasssnsienssnesssssnssenee IR H T
A AEE -y g R b T T T PP 1
STAT3 COOPERATES WITH MSX1 TO DRIVE OSTEOBLAST DIFFERENTIATION

THROUGH DLX5 AND AFFECT SKELETAL DEVELOPMENT OF HIES

PATIENTS ++eereereennnennnnnncencencceaeeaneanennennnnnnneneneeeeeeeeeeeess BN Dai Qinggang

12

167

168

169
170

171

171
172

173

174

175

175

176

177

178




2019 AR EE SRS “HART” BERAZImIL Y

W B

— RWAME AR E 25 H1E5m CDK4/6 )57 xd
O A= 495 B 40 AT S

gk 2oin R o RS H R B

[(FE] HM: 402 K E MK W3R (Senescence-associated secretory phenotype,
SASP) & CDK4/6 il I 25 J5 i L2245 my, KA . (R rXUR/ERH . RO RAMIR N PR E
25 — W RUIKIEG & CDKA4/6 #1770 78 1 i 8 e i 52 1R T A7 10 S AL, Dy 100 Js ke PRV o7 $ 43t
W R .

Jiik: GRS A R SEEG . R N RS AR . PDX AR AR S5 K Il CDK4/6 #H]57 (LY2835219)
BB A — W U XS 10 Jis g P B0V P s SA- B -gal Heffu, 8 (0 SR I — W SUIXS LY FFids 511
Y522 M SASP FIREM ;s 20 Rl R Se By A P SR S e SR I — PR OXUICUR 428 SASP X it 1
(5, dEid TCGA ¥4 70t SASP K1 K THEM LTk hr 5 & TR R & .

ER: LY A XUARER & F 8 p21. FH pRb, 5 540 g B S BEL A, 64 P4 44 &0 B[R] 410 )
s 0 H G . BC5 R B OUIONS LY BT i 3 S 2 4l i b o 2w, HEAE T LY BT i 3 1
SASP A HE: LY i IL6. IL8. MCP1. GRO %5 SASP [K-F, TMiHEA — F G AT 0 1) 3 L& (K] ¥
(ZIA . HE—25, ESz— FUCGE T 0] stat3/mTOR 8 4% iR SASP K1 4 AR sk
06 b A A RSCORE S22 B, PR OOUICE ik P YT TL6-stat3 Fil (0 30% . 406 7 SASP X fifss T 1 i fi ik
ER . AR T4 R 7R, SASP K1 IL6 K&t +PE4E4x CD44. ALDHIAL (& RE 5 EEA
RS A K

ghit: T HORAGE D 1 SASP 358 CDKA/6 F 75T 11 fi s 1 00 i 7 FH

R HfsiiE: CDK4/6 #IfiH: XU AR AL Iihdg -1

13




2019 RO EEY2 “HET” BRI 9

Immunocompetence and mechanism of the DRibble-DCs
vaccine for oral squamous cell carcinoma

S Wl RITEREEE D BB
KA R ARUR AR 1 ER B

[#HZ=] Background: Due to the high-quality immunogenicity of tumor-derived autophagosomes
(DRibbles), we aimed to explore the antitumor ability and mechanism of DRibble-loaded dendritic
cells (DRibble-DCs).

Materials and methods: DRibbles extracted from the oral squamous cell carcinoma cell line
SCC7 express specific LC3-II and ubiquitination marker. Immunization of mice with the DRibble-DCs
vaccine led to the proliferation and differentiation of CD3+CD4+IFN- Y + and CD3+CD8+IFN-vy + T
cells. The expression of proteins in endoplasmic reticulum stress (ERS) pathways was determined by
Western blotting. Additionally, the functional properties of the DRibble-DCs were examined in mice,
and regulatory T cells were measured by flow cytometry.

Results: Excellent biocompatibility was observed in vitro when DCs were loaded with DRibbles.
T cells of lymph nodes and spleens from mice immunized with DRibble-DCs had cytotoxic effects
on SCC7 cells. DCs homeostasis and ERS-related proteins were affected by DRibbles. Moreover, the
DRibble-DCs vaccine achieved significantly better antitumor efficacy than DRibbles and tumor cell
lysate-loaded DCs.

Conclusion: The results validated the antitumor immune responses to the DRibble-DCs vaccine in
vivo and in vitro. The ERS pathway can be affected by DRibbles.

[<$if]] dendritic cells; oral squamous cell carcinoma; endoplasmic reticulum stress; antigen

cross-presentation; vaccine

Periodic Oxaliplatin Administration in Synergy with PER2-
mediated PCNA Transcription Repression Promotes
Chronochemotherapeutic Efficacy of OSCC

JEE S B R B B S B PR B A0 R

[#§ =] Developing chemotherapeutic resistance affects clinical outcomes of oxaliplatin treatment

on various types of cancer. Thus, it is imperative to explore alternative therapeutic strategies to
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improve the efficacy of oxaliplatin. Here we show that circadian regulator PER2 (period 2) can
potentiate the cytotoxicity of oxaliplatin and boost the cell apoptosis via inhibiting DNA adducts
repair in human OSCC (oral squamous cell carcinoma) cells. Our mechanistic studies show that PER2
can periodically suppress PCNA transcription by pulling down CLOCK-BMAL1 heterodimer from
PCNA promoter in a CRY 1/2-dependent manner, which subsequently impedes oxaliplatin-induced
DNA adducts repair. Similarly, we find that PER2 is capable of improving the efficacy of classical
DNA-damaging chemotherapeutic agents. In summary, our results indicate the PER2 can be deployed
as an oxaliplatin administration timing biomarker. Importantly, there results demonstrate that the
chronochemotherapeutic strategy matching PER2 expression rhythm can efficiently improve the
oxaliplatin efficacy of OSCC.

[5<#if] Chronochemotherapeutic strategy; Oxaliplatin; Circadian clock genes; DNA-damaging

repair; Oral squamous cell carcinoma
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FfE AT

[FE] FEH DRSS BORBA W SR DL DU AoR R TR, A8 S HORIZ T R 11
BRI PEENBE . EAZHEEBEMET, SARE R, I E L,
IR T P R S, A R R SR BB R, LKA AL AR BB R . IR,
B AT 36 2 BEORGBOR R, R B AT BISSULME O PN B 6 )T T 5 T I e s b e«
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il ol 7B 32 2 R SR A B WU RE RS2 o

(X8R BEFEAE: T8 FR: Hlidkge

JLE IR DEY

Mechanical Stress Modulate the RANKL/OPG system of
Periodontal Ligament Stem Cells via a7 nAChR in Human
Deciduous Teeth - an in vitro study

Rl ZSEFERKFEORER Yang Kuan 7872 5038 K28 O EE B

[#HZ=] Objectives: The aim of this study was to investigate the mechanism by which periodontal
ligament stem cells (PDLSCs) modulate root resorption of human deciduous teeth under mechanical
stress.

Methods: In this investigation, the PDLSCs were derived from deciduous and permanent teeth at

different stages of root resorption. A cyclic hydraulic pressure was applied on the PDLSCs to mimic
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chewing forces in the oral environment. The cultured cells were characterized using osteogenic and
adipogenic differentiation assays, quantitative real time polymerase chain reaction (qRT-PCR) and
Western blotting analysis.

Results: The PDLSCs exhibited the ability to induce osteoclast differentiation under certain
mechanical stress. As the expression of Runx2, alkaline phosphatase (ALP) and osteoprotegerin
(OPG) were significantly reduced, the receptor activator of nuclear factor kappa-B ligand (RANKL)
was up-regulated increasing the RANKL/OPG ratio. Under hydrodynamic pressure at 0-135 KPa,
the expression of alpha 7 nicotinic acetylcholine receptors (@ 7 nAChR), p-GSK-3 B, and active- B -
catenin were markedly up-regulated in PDLSCs from unresorbed deciduous teeth. Treatment with a 7
nAChR inhibitor, alpha-bungarotoxin ( @ -BTX), and Wnt pathway inhibitor, DKK1, may reverse the
mechanical stress induced up-regulation of RANKL and reduction of Runx2, ALP, and OPG. Alizarin
red staining confirmed these results.

Conclusions: The mechanical stress applied on the deciduous teeth PDLSCs can induce
osteoclastic effects through up-regulation of @ 7 nAChR and activation of the canonical Wnt pathway.
It can be suggested that chewing forces may play a major role at the beginning of physiological root
resorption of deciduous teeth.

[<#irA] periodontal ligament stem cells; mechanical stress; human deciduous teeth; root reso-

rption

Epiregulin enhances odontoblastic differentiation of dental
pulp stem cells via activating MAPK signaling pathway

BEET U)K EE AP O R 2 B

[#Z]1 Objectives

The odontoblastic differentiation of dental pulp stem cells (DPSCs) contributes to tertiary dentin
formation. Our previous study indicated that epiregulin (EREG) enhanced odontogenesis potential of
dental pulp. Here we explored the effects of EREG during DPSCs odontoblastic differentiation.

Methods

The changes of EREG were detected during tertiary dentin formation. DPSCs were treated with
recombinant human EREG (rhEREG), EREG receptor inhibitor gefitinib, and short hairpin RNAs.
The odontoblastic differentiation was assessed with ALP staining, ALP activity assay, alizarin red
S staining and real-time RT-PCR of DSPP, OCN, RUNX2, and OSX. Western blot was conducted
to examine levels of p38 mitogen-activated protein kinase (p38 MAPK), c-Jun N-terminal kinase

(JNK), and extracellular signal-regulated kinase 1/2 (Erk1/2). Expression of EREG and odontoblastic
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differentiation related markers were investigated in human dental pulp from teeth with deep caries and
healthy teeth.

Results

EREG was up-regulated during tertiary dentin formation. thEREG enhanced the odontoblastic
differentiation of DPSCs following up-regulated p38 MAPK and Erk1/2 phosphorylation, but not
JNK, whereas depletion of EREG suppressed DPSCs differentiation. Gefitinib decreased odontoblastic
differentiation with decreased phosphorylation of p38 MAPK and Erk1/2. And suppression of p38
MAPK and Erk1/2 pathways attenuated DPSCs differentiation. In human dental pulp tissue, EREG up-
regulation in deep caries correlates with odontoblastic differentiation enhancement.

Conclusion

EREG is released during tertiary dentin formation. And EREG enhanced DPSCs odontoblastic
differentiation via MAPK pathways.

[X< i1 epiregulin; dental pulp stem cells; odontoblastic differentiation; MAPK signaling
pathway

Early-life Exposure to bisphenol A Disrupts Enamel Formation
via EZH2-mediated H3K27 Trimethylation

i g PUNEREEAR G D R B

[#§ =] Background: Molar-incisor hypomineralization(MIH) is a common developmental enamel
defect defined as hypomineralization of one or more permanent first molars, frequently associated
with affected incisors. MIH is increasing concurrently with bisphenol A(BPA), which has led us to
investigate the effect of BPA on enamel formation. Although a number of transcription factors and
pathways have been implicated in MIH, the role of epigenome in this process within dental epithelial
compartment remains unclear.

Objectives: The aim was to identify the epigenetic regulator involved in amelogenesis and to
determine epigenetic mechanisms involved in BPA-induced MIH.

Methods: Experimental animal model that replicates MIH was induced by early-life BPA exposure.
Incisor labial cervical loop and dental epithelial stem cells (DESCs) were harvested. Genome-
wide mRNA and histone modification (H3K27me3) profiles were established with high-throughput
sequencing. The H3K27 methyltransferase EZH2 and DESCs fate choice regulator Lrigl were selected
as research objects. Gain and loss of function analyses were conducted to explore their roles in
regulating DESCs fate choice.

Results: Early-life exposure to BPA significantly suppressed enamel formation and promoted
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DESCs proliferation in offspring following with down-regulation of stem cell-associated markers
Lrigl and Lgr5 and significantly upregulated expression of DESCs proliferation markers Cldn10,
Steapl, Ank2, and Ccnbl. Chromatin immunoprecipitation sequencing (ChIP-seq), ChIP-qPCR
and IF staining revealed that this effect is associated with a global increase of the repressive mark
H3k27me3 enrichment across the promoter region in DESCs, especially DESCs fate choice-associated
genes Bmil and Lrigl. A strong reverse relationship was apparent between H3K27me3 mark and
the expression of gene Lrigl, which indicates that the epigenome has an important role in directing
cell-fate changes from DESCs to ameloblasts. The expression of EZH2 coincided with H3K27me3
modifications. And ChIP-qPCR demonstrated that the enrichment of EZH2 and H3K27me3 were up-
regulated at the Lrigl promoter in DESCs exposed to BPA. Depletion of EZH2 fully alleviated the
reduction of Lrigl expression level and up-regulated DESCs proliferation induced by BPA.

Conclusions: Together, our results demonstrate the central role of repressive histone modification
H3K27me3 in developmental enamel defects elicited by BPA. And EZH2 methyltransferase is required
for BPA’ s epigenetic effects.

[<%Ei7] dental enamel; molar-incisor hypomineralization(MIH); bisphenol A (BPA); epige-
netics; EZH2
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RIREVIEE | REREEKERY RERMIEFBEIEE
1ER RALHIRI TR

ATE FEKk HF W ARUREOREYE

(HZEY1 TR ATFTERH R8T & S AR & / 52 B K &L (Silver-doped
bioactive glass/chitosan hydrogel, Ag-BG/CS) , R 7t H At T 2 JiF I A 74 18 1912 52 8 R AL,
N R M 2 B A R B DR A IR T SR AR I K

WEFE 7k K SR AEY P& (Silver-doped bioactive glass, Ag-BG) it 7 BUiR & T 7% 5%
BE (Chitosan, CS) /K#&EIE, A OB B A kL& B AE WM %/ 52 R B K EE I (Ag-BG/CS) . 5
Ag-BG/CS W E b tE e, FFIFAN Ag-BG/CS X N F BT 412 (Human dental pulp stem
cells, hDPSCs) A=K i I 52 M. N H K 1 A 181 ig 2 B# (Escherichia coli lipopolysaccharide,
LPS) %55 hDPSCs, fEARANEE ST 580 I BiVEF BET 408 (Inflamed human dental pulp stem cells,
iDPSCs) A, PEA Ag-BG/CS X iDPSCs # i Kl A Rt / A AL sgmd . 500,
T AR SRR T A S ST AR OK R S0 P DR V8 1 2 A o B SL B8 R VA Ag-BG/CS AR A AR
HHIERER Ag-BG/CS $1 98 SKARIZE 2 9E s S Bié 12 52 A AL o

WA R: 1) Ag-BG/CS M HMERER IS R, BEIG T4 KRR, Ag-BG BRI f1
T CS KB N EB, EFHE RS N W Ag-BG/CS 23— 2 FLAG ) TR T TR IsOG WA & 45
R, 1E 72 /NBT N Ag-BG/CS Al 218 R e B UR B 1. 2) P sLI 45 R, Ag-BG/CS n] B
AN EEE B S. mutans T L. casei [2EK . 3) MAMSEIREE R BN, Ag-BG/CS 4bFH 5 1) hDPSCs
A7 7] K2 5E 18 5 F0 5 it . Realtime-PCR J western blot 45 % 7, 4 Ag-BG/CS & 4 ¥ &b # J5 1
iDPSCs HAH ¢ 4 i A 1 1 mRNA J 85 [ R A KB B K TNAP R ta 45 R B/R Ag-BG/CS 7
P T I Bl 15 T 5 iDPSCs B0 W B B s e L i, realtime-PCR A western blot
SRR, 4 Ag-BG/CS RHLRAL iDPSCs HRCHE / A AR/ AR AR L R IE K T
RALHL ) iDPSCso 4) RN SZIGH AR R N A SEIG 45 R B oR, Ag-BG/CS Al ek 7 i 7 A i
BB R. KREMHLRLS RER, Ag-BG/CS 4R MTA 417 R 5 8 J& 14 A8 il fii 41
ZIhike. 2 Ag-BG/CS #ifiliJ5 A BB o] WA A BT BRILE « Boph 2 AH 5% R -1 1 FBE 1R 3R ik
RRX FHEH R e ALK, MRKETEA: M MTA HABEHLARE RN, R4 K
. 5) KT Ag-BG/CS BIMEHMLE], 2 6 9e8s & western blot 45 .78 Ag-BG/CS REA
il p65 W ER Ak S FE A NAZ, MM FE I T NF- « B A5 5@ B B0E  [FI, Ag-BG/CS A i p38 Fi
ERK1/2 [ R1k, #2757 Ag-BG/CS B L I NF- x B il 4. i MAPKs {5 5 i B 2 il 4 88 48 hE
SN IR REH L ME H .

WML t: Ag-BG/CS B RIUFHIAEYEME. PreatE. PUR I T A 4 IRe 71, wIfE
A N AR HE T B8 F A 2 A R RE G . Ag-BG/CS Al @i 3l NF- x B 3@ H . #0% MAPKs i i,
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Dietary nitrate protects skin flap against ischemia injury in
rats via enhancing blood perfusion

e

B BB EER

[3#Z] Insufficient blood supply is associated with high levels of necrosis in reconstructive surgery.
Restoring blood flow to undersupplied ischemic tissue is the most important impact factor determining
skin flap viability. Dietary nitrate, a significant source of nitric oxide, has multiple physiological
functions, including regulator of blood flow, angiogenesis, and vasodilatation. However, the effects
of dietary nitrate on ischemic skin flap remain unknown. The present study evaluated whether dietary
nitrate supplementation altered blood flow of ischemic skin flap in rats. Our results showed that nitrate
treatment significantly enhanced ischemic tissue survival. Mechanistically, nitrate therapy significantly
increased serum nitrate and nitrite levels, blood perfusion, and angiogenesis. In addition, the circulating
levels of Inflammatory mediators were decreased by nitrate supplementation. In conclusion, we
demonstrated that dietary nitrate supplementation protected ischemic skin flap by enhancing ischemia-
induced revascularization.

[X#i7] Nitrate; Nitric oxide; Blood perfusion; Skin flap; Microvascular density
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Genetic polymorphisms associated with cleft alveolar of
non-syndromic cleft lip with/without palate in Western Han
population

Br1t3)  West China College of Stomatology, Sichuan University
Zhonglin Jia West China College of Stomatology, Sichuan University

Bing Shi West China College of Stomatology, Sichuan University

[ 5 Z1 Objective: Cleft lip and palate often accompanied with cleft alveolar, which seriously
affects the growth and development of the maxilla. The aim of this study is to assess the association
between susceptibility genes of non-syndromic cleft lip with/without palate (NSCL/P) and cleft
alveolar in Western Han Chinese population.

Methods: We recruited 228 trios of NSCL/P with cleft alveolar (156 males and 71 females). The
47 SNPs were genotyped by SNPscan method; Hardy—Weinberg equilibrium test, allelic TDT, parent-
of-origin effect, and linkage disequilibrium analysis were performed by PLINK, FBAT and Haploview
software.

Results: The genotypic distribution of these SNPs were not deviated from the Hardy-Weinberg
equilibrium (P > 0.01). Allelic TDT analysis revealed allele A at rs894673 of FOXE]1, and allele T at
rs3758249 of FOXE1 were under-transmitted (P=0.0071, ORtransmission=0.35, 95%CI: 0.16-0.78;
P=0.0071, ORtransmission=0.35, 95%CI: 0.16—0.78; respectively). Parent-of-origin effect analysis
revealed a paternal special under-transmission of allele A at rs894673, allele T at r$s3759249, and allele
T at 154460498 of FOXE1 (P=0.039; P=0.039; P=0.039; respectively). Pair-wise LD analysis showed
strong LD among rs894673, rs3759249, and rs4460498 (r2 > 0.95).

Conclusion: Our findings indicated that the target SNPs at FOXE1 were associated with cleft
alveolar in Western Han population.

[3X$2i7]1 cleft alveolar; non-syndromic cleft lip with/without palate; susceptibility gene; associa-

tion study
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Nanotopography on titanium promotes osteogenesis via
autophagy-mediated signaling between YAP and B -catenin

FRGE B A& RWBE EREROREME DB

[ 2] Nanostructured titanium implants are recognized for inducing osteogenesis, but the cell
signal transductions related to topography are not fully understood. Implant topography is associated
with the functionality of osteogenic transcription factors directed by B -catenin in the nucleus, and
autophagic flux in the cytoplasm; YAP (Yes-associated protein) is implicated .n the destruction of B
catenin in the cytoplasm and is susceptible to autophagic flux. This study investigated whether surface
topography of the titanium implant modulates autophagy-lysosome degradation of cytoplasmic YAP.
Titanium surfaces were modified with smooth, micro, or nanotopographies. Compared with the smooth
and micro surfaces, nanotopography was associated with higher B -catenin nuclear translocation,
osteogenic differentiation, and autophagy, and less cytoplasmic YAP. Blockade of the autophagy-
lysosome pathway resulted in YAP retention in MC3T3-E1 cells. Cytoplasmic YAP restricted B -catenin
nuclear translocation. In the nano surface group, B -catenin accumulation in the nucleus and expression
of osteogenesis genes was improved. However, in the absence of cell-cell (confluent) contact,
manipulation of YAP and B -catenin localization associated with topography-induced autophagy was
lost. In summary, the osteogenesis observed in response to titanium implants with nanotopography
involves a signaling link between YAP and B -catenin.

[<#ifA] Autophagy; Nano-textured surface; Osteogenesis; Titanium

Lithium-containing biomaterials stimulate bone marrow
stromal cell-derived exosomal miR-130a secretion
to promote angiogenesis

X oB RS KRB A B R A U IR B

[#Z]1 The chemical signals of biomaterials could influence bone marrow stromal cells (BMSCs)-
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endothelial cells (ECs) communication during vascularized bone regeneration. However, the
underlying mechanisms still remain unknown. Exosomes, a series of extracellular vesicles, have
recently emerged as potential paracrine mediators in cell-cell communication. However, whether
exosomes and exosomal microRNAs (miRNAs) are involved in the chemical signals of biomaterials-
modulated BMSCs-ECs communication are unknown. Hence, in the present study, a model Li-
incorporated bioactive glass ceramic (Li-BGC) was applied to explore the chemical signals of
biomaterials mediated cell-cell communication between BMSCs and ECs. Our results showed that Li-
BGC facilitated the pro-angiogenic capacity of HUVECs by eliciting the expression of exosomal pro-
angiogenic miR-130a in BMSCs-derived exosomes, which subsequently leading to the downregulation
of PTEN protein and activation of AKT pathway, ultimately resulting in the elevated proliferation,
migration and tube formation of endothelial cells, as well as the upregulated expression of pro-
angiogenic genes. Our findings may provide new insights into the regulatory roles of the chemical
signals of biomaterials in BMSCs-ECs communication via stimulating exo- somal miR-130a secretion
and PTEN/AKT signaling pathway in the angiogenic process of bone remodelling.

[<$#if] Exosome; MiR-130a/PTEN/AKT pathway; Lithium; Biomaterial; Angiogenesis
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Antibacterial and remineralizing orthodontic adhesive
containing quaternary ammonium resin monomer and
amorphous calcium phosphate nanoparticles

Ao BEFERRKEE =R

[i#Z]1 Objective: To evaluate the bonding performance, antibacterial activity, and remineraliza-
tion effect on enamel of the orthodontic adhesive containing MAE-DB and NACP.

Methods: Eighty non-carious human premolars were divided into 3 groups: Transbond XT (TB),
PEHB+5% MAE-DB (PD), and PEHB+40% NACP+5% MAE-DB (PND). Premolars were bonded
with orthodontic brackets, the first subgroup (n = 10) and the second subgroup (n = 10) were subjected
to shear bond strength testing after immersed in water for 24 h and in demineralization solution for
28 days respectively, while the third subgroup (n = 6) was used for microhardness evaluation after
aged in demineralization solution for 28 days. For each adhesive, fifty disk samples were prepared for
antibacterial study. Specimens measuring 12 mm X 2 mm X 2 mm were fabricated for ion release test.

Results: Shear bond strengths after 28 d of aging (mean £ SD; in MPa) were: 8.9 &= 2.6 (TB),
6.3 £ 1.2 (PD), 8.4 £ 2.3 (PND). The bond strength of PND was almost the same as with TB,
but significantly higher than PD. No significant difference in ARI between three groups (P > 0.05).
Numerous bacteria adhered to TB surface, while PD and PND had minimal bacterial growth. PND
showed high levels of Ca and P ions release. The surface roughness of PND was much lower than TB
and PD (P < 0.05) and showed no significant difference with the sound, control enamel.

Conclusion: PND adhesive with 5% MAE-DB and 40% NACP exhibits antibacterial and
remineralizing capabilities, and did not adversely affect bond strength compared to commercial
adhesive.

[X##i7A] adhesive; antibacterial; orthodontics; remineralization; white spot lesion.
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Tracking the Repair Process of Rat Mandible Defect after
Inferior Nerve Axotomy

SN AbHUR S DR B
LiJiao Peking University Third Hospital

[# 2] Trauma and tumor-induced bone defects often accompany nerve injury. Several studies
demonstrated that denervation led to over-sized callus and delayed fracture healing in lower limbs.
However, there are few studies on the effects of denervation on the repair of maxillofacial bone defects.
To track the repair process of mandible defects after denervation, male Sprague-Dawley rats were
subjected to bilateral mandible defect surgery. On the left side, resection of Smm inferior alveolar nerve
(IAN) was performed in IAN axotomy group, while the other side of IAN was only separated without
damage (sham group). Micro-computed tomography (micro-CT) and histologic staining were applied
to track the repair process of mandible defect at 1, 2, 4, 8 weeks after the operation sequentially. The
bone volume of both sides increased within 2 weeks after operation, and then gradually decreased even
reaching the level of resorption. New bone volume of axotomy group was less than that of sham group
at 1, 2, 4 weeks after surgery, whereas with no difference at 8 weeks. There is no significant difference
in bone mineral density between two groups during repair process. This study suggests that IAN plays
an important role in repair of mandible defect at early stage, but not affect bone remodeling.

[3X$217] Mandibular defect; Inferior alveolar nerve axotomy; Bone repair; Micro-CT
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Bioinspired Mineralization with Hydroxyapatite and
Hierarchical Naturally Aligned Nanofibrillar Cellulose

gTamAn RIS LRI R R R B

[ #§ Z]1 We used cellulose and a nonclassical mineralization process to fabricate a bioinspired
nanohybrid material that exhibited structural features and properties similar to those of human hard
tissues. We made a hydrogel with highly compacted and aligned cellulose nanofibers. We thoroughly
mineralized the cellulose hydrogel with hydroxyapatite nanocrystals, using poly(acrylic acid) as
a soluble template for precursor minerals, which infiltrated the nanocompartments of the aligned
cellulose nanofiber network. The ultrastructure and mechanical properties of the mineralized gels were
strikingly similar to those of bone and dentin, which supports further use of cellulose-based fibrillary
materials as affordable, biocompatible scaffolds for repair and regeneration of hard tissues. The
versatility of the bioinspired mineralization processes used here can broaden the applications of these
cellulosic nanohybrids.

[X$£i7]1 nanocellulose; biomineralization; hydroxyapatite; biomimetic; dentin

Near-infrared Triggered Titanium Dioxide Nanoparticles
with Antibacterial Photodynamic Inactivation against Peri-
implantitis-related Pathogens

FET AR OB
E O SRR
FIER A R

[# E]1 Objectives: The prevalence of peri - implantitis was in the order of 10% implants and
20% patients during 5-10 years after implantation.[1] Plaque is regarded as the primary role in peri-
implantitis occurrence.[2] Therefore, the objectives of this study were to: (1) develop a near-infrared

(NIR) light triggered core-shell nanostructure of upconversion nanoparticles and TiO2 (UCNPs@
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Ti02), and (2) investigate its inhibitory effects via antibacterial photodynamic therapy (aPDT) against
peri-implantitis-related pathogens.

Methods: The core B -NaYF4:Yb3+,Tm3+ were synthesized via thermal decomposition and
further modified with the TiO2 shell via a hydrothermal method. The core-shell structure and the
upconversion fluorescence-induced aPDT treatment via 980 nm laser were studied. Three peri-
implantitis-related pathogens Streptococcus sanguinis (S. sanguinis), Porphyromonas gingivalis (P.
gingivalis) and Fusobacterium nucleatum (F. nucleatum) were investigated. The killing activity against
planktonic bacteria was detected by a time-kill assay. Single species 4-day biofilms on dentin were
tested by live/dead staining, colony-forming units (CFU), and metabolic activity.

Results: The hexagonal shaped UCNPs@TiO2 had an average diameter of 39.7 nm. UCNPs@TiO2
nanoparticles had positively charged (+12.4 mV) surface and were biocompatible and non-cytotoxic.
Under the excitation of NIR light (980 nm), the core NaYF4:Yb3+,Tm3+ UCNPs could emit intense
ultraviolet (UV) light, which further triggered the aPDT function of the shell TiO2 via energy transfer,
thereby realizing the remarkable antibacterial effects against planktons and biofilms of peri-implantitis-
associated pathogens. NIR-triggered UCNPs@TiO2 achieved much greater reduction in biofilms than
control (p < 0.05). Biofilm CFU was reduced by 3-4 orders of magnitude via NIR-triggered aPDT. The
killing efficacy of UCNPs@TiO2-based aPDT against the three species was ranked to be: S. sanguinis
< F. nucleatum = P. gingivalis. Metabolic activities of biofilms were also greatly reduced via NIR-
triggered aPDT (p << 0.05).

[ #1471 titanium dioxide; upconversion nanoparticles; antibacterial; near-infrared; photodyn-

amic therapy

=~ SR RB A F A R RN AT

i & R RSO [RGB A B MR [RGB

[HE1 Hi1:

DA% — 1% (Glutaraldehyde, GA) EJNPFHPEXS R, 8 8 A 0 PR E A R IR IR R A8 )L 23 My Pt 28U Ak
2 i A A A K (Nordihydroguaiaretic acid, NDGA) 1 A8 B A A 2 A ot 3 Jii 12847 A W e
PRI ATAT 1

J7 ik

XA A J5T 2 o AR A 2 U ORS00SR F MR B R A R R T BRI R R
B AGE LI AR A A S A B AT VR D AR AL f A DU 0 4 1) SR FH K R R TR
JIEAE ST s X T AL RS, 20 ) AT 1 = R 2 B0 M e B AR i 2T Al T A

g5

33




2019 RO EEY2 “HET” BRI 9

AHETER DL, 20mg/ml NDGA A2k Smin G 5 5 25 B9 01 BR™ 24 A% J53 5 o of Ji2 Jim i 1) 1 A i 52 775
BEART M ot AP R AR R R R, 5 IR AT A SRR e M . TR G Il 2 A o 5 ALk
PEREJT T, NDGA 3% F#AK 7 IZARE, JF 3 B Z AT MK §E i 73 PER B . NDGA %2
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g5k
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[RER] FAR RESE LB a); X0 “A@eARKR; K-k

In situ Gas Foaming Based on Magnesium Particle
Degradation: A Novel Approach to Fabricate Injectable
Macroporous Hydrogels for Improving Tissue Regeneration

Rttt EPOR  LIESEIUNRERR

[ #§ Z1 Injectable hydrogels are attractive biomaterials for cell delivery in tissue engineering.
However, the in vivo viability of transplanted cells remains limited. Typically, macroporous structures
constructed in hydrogels are utilized to enhance nutrients/waste exchange for cell survival and to
promote integration between the material and host tissue. A new gas-foaming method to generate pores
was proposed by directly adding Mg particles into cell-laden hydrogel solutions, taking advantage
of the H2 gas formed during the degradation of Mg. The optimization design of the size and amount
of Mg particles added into the hydrogels was investigated in detail, as well as the morphological,
mechanical and chemical properties of the porous hydrogels. A series of experiments demonstrated
significantly increased cell viability and proliferation in the porous hydrogel groups. Additionally,
Mg2+ ions generated during Mg degradation facilitated the osteogenic differentiation of stem cells
encapsulated in hydrogels. A preliminary trial to repair bone defects in the distal femoral sites of rats
was performed. Extensive vascularized bone regeneration in the defects revealed that the use of Mg
particles as the foaming agent is feasible, endowing injectable hydrogels with optimized porosity and
enhanced bioactivity, and providing a new strategy for future designs of porous hydrogels in tissue
engineering.

[X#ifA] Injectable hydrogel; Magnesium; Cell viability; Vascularized bone regeneration
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[XBIR] Hokdil; —HBRRE; Kb B4E

Matrix stiffness regulates arteriovenous differentiation of
endothelial progenitor cells during
vasculogenesis in nude mice

BB MR EEARERE
B P DR SE h OE BR 2E B

[#ZE] Objectives: The aim of the study was to investigate the effect of matrix stiffness on arteriove-
nous differentiation of endothelial progenitor cells (EPCs) during vasculogenesis in nude mice.

Materials and methods: Dextran hydrogels of differing stiffnesses were first prepared by
controlling the crosslinking reaction to generate different thioether bonds. Hydrogels with stiffnesses
matching those of the arterial extracellular matrix and venous extracellular matrix were separately
combined with mouse bone marrow - derived EPCs and subcutaneously implanted on either side of the
backs of nude mice. After 14 days, artery - specific marker Efnb2 and vein - specific marker Ephb4
in the neovasculature were detected to determine the effect of matrix stiffness on the arteriovenous

differentiation of EPCs in vivo.
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Results: Fourteen days after the implantation of the EPC - loaded dextran hydrogels, new blood
vessels were observed in both types of hydrogels. We further verified that matrix stiffness regulated the
arteriovenous differentiation of EPCs during vasculogenesis via the Ras/Mek pathway. Conclusions:
Matrix stiffness regulates the arteriovenous differentiation of EPCs during vasculogenesis in nude mice
through the Ras/Mek pathway.

[X #8171 stiffness; endothelial progenitor cells; extracellular matrix; arteriovenous differentia-

tion; Ras/Mek pathway
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A DNA-based Nanomedicine with Targeting and Enhanced
Therapeutic Efficacy of Cancer Cells

R DR 2 A O BR B

[ =1 Recently, a DNA tetrahedron has been reported to be a novel nanomedicine and a promi-
sing drug vector because of its compactness, biocompatibility, biosafety, and editability. Here, we
modified the DNA tetrahedron with a DNA aptamer (AS1411) as a DNA-based delivery system,
which could bind to nucleolin for its cancer cell selectivity. Nucleolin is a specific biomarker protein
overexpressed on membranes of malignant cancer cells and its deregulation is implicated in cell
proliferation. The antimetabolite drug 5-fluorouracil (5-FU) is an extensively used anticancer agent,
however, its major limitation is the lack of target specificity. Cyanine 5 (Cy5), a fluorescent probe,
can be used to label DNA tetrahedron and enhance photostability with minimal effects on its basic
functions. In this study, we additionally attached 5-FU to the DNA-based delivery system as a new
tumor-targeting nanomedicine (AS1411-T-5-FU) to enhance the therapeutic efficacy and targeting of
breast cancer. We examined the difference of cellular uptake of AS1411-T-5-FU between breast cancer
cells and normal breast cells and concluded that AS1411-T-5-FU had a better targeting ability to kill
breast cancer cells than 5-FU. We further evaluated the expressions of cell apoptosis-related proteins
and genes, which are associated with the mitochondrial apoptotic pathway. Ultimately, our results
suggest the potential of DNA tetrahedron in cancer therapies and we develop a novel approach to
endow 5-FU with targeting property.

[K$#if] 5-FU; AS1411; DNA tetrahedron; cell apoptosis; breast cancer
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39




2019 RO EEY2 “HET” BRI 9

FAE F 20

i 7R LPS S A BEJOME 8 /NNF N EZH2 RIE NFE, HERE 1. 3. 7 K5, BEE HIEE
[ E K EZH2 FiEZ D L. CCK-8 45 4¢/~: EZH2 H4LE A MIl¥ hDPCs & THP-1 41 B f113&E
B E N 20ng/ml. 1N EZH2 541K (33 hDPCs Ji 1 35 W5 5 8 4L 1375 1R B ] DL 24
B A .

k. EZH2 25 7 FEERE R R #2, FHEdt EVR 4 &, $&7R EZH2 757 8 20 K
R R

[X$8iA] EZH2: FHER: RMWBE: BRI

RAERIAE T miR-140-5p £ {ER Smad3
REMEEEMFRERLEIT R

iz RUIERERY: MR D ER
ZF B BUWERKE

[FE] BRSO E R R R, MAKBER, PEPN T EENEFERE. LW
AL 42 2% Ho sk 2 IR DAERIWFE R B, miR-140-5p 7E8CH 4 M 7 A A8l AR S i f2 vk
A EERER, miR-140-5p R ER W& H UG R EH 51 R AGER. 2810, 4795 miR-140-5p
£ OA A [FAIYT BURIFRAEAE A AE S IR 152 miR-140-5p LR T &7 515 B &1 28 o 1 11
P, R 9l PR 5132 ¥ B3 il

[X8A] /) RNAs; BAUERKE T -8 @l PR HRTR: WHTEMK

= X#MEH N P2Y14 SHRE S LR A E
R R

OB vEEUR DOIEREAET O R () B

[HE1 HM: =XHET (TG WML LA (TGNs) M EERFAIME (SGCs) Z [
A8 TS MU E 1 s S 20 R E EEAE R, P2 2R T I JORE IR 75 5K R I 4% %2
Kk, WEFLRE P2Y14 524k (P2Y14R) i 1A HEN /NRIEAAE (Microglia) [i&th, = 5M4H
AT IEIRI R E . AR S R P2Y AR K IGEH P2Y14R 76 TG PN U 28 11 f13 51 356 28
HEIEIIMER, MK SGCs Rk IL-1B8 . CCL2 HIHLHIHTFT .

T U5 R 6 WA Bl P2Y 14R 75 TG W I8 1. A o 2 47 70 K S 0 T 34 2 i 485 2,

40




2019 AR EE SRS “HART” BERAZImIL Y
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Neuronal Death Related to Porphyromonas gingivalis and
Stimulated Microglia: a vitro study

BRI AR T4k HMARORZEOEER

[#ZE] Abstract

Background Chronic bactierial systemic inflammation could play an important part in affecting
nerve cells to cause inflammation and cell death. Chronic periodontitis related with Porphyromonas
gingivalis could result in some types of systemic diseases such as diabetes etc. We aim to find the
influence of Porphyromonas gingivalis and its LPS to nerve cells.

Methods We assumpted several influence factors that may have effect on neuron, including P.g(the
ratio was 100:1), P.g LPS(the concentration were 1 & g/ml, 5 1 g/ml, 10 v g/ml, 151 g/m, 20 v g/
ml), the conditioned medium from P.g-stimulated microglia(100:1) and that from P.g LPS-stimulated
microglia(5 # g/ml, 10 1 g/ml). We treated primary neuron with the above contents and their control
medium for 24h, 48h and 72h, and then observed the changes of microglia and neuron. Levels of
inflammatory factors from microglia were measured by Enzyme-Linked Immunosorbent Assay (ELISA),
immunocytochemistry and NO assay kit. The number of neuron was measured with Cell Counting Kit-
8(CCK-8) and flow cytometry(FC).

Results The number of neuron cells decreased after infected by P.g(100:1) at 24h and all
conditioned medium from stimulated microglia at 48h. However, P.g LPS failed to damage neuron with
all the concentrations in our study. Phosphorylated p38 MAPK in stimulated microglia was observed
intracellularly at 48h. At the same time, we detected inflammatory cytokines, tumor necrosis factor-
a (TNF- a), interleukin-6(IL-6), NO were up-regulated in the supernate from the medium of activated
microglia,but interleukin-1 B (IL-1 B ) was unchanged.

Conclusion These results suggested P.g itself, P.g-stimulated microglia and P.g LPS-stimulated
microglia could cause neuronal death. However, LPS itself may be non-toxic to neuron.

[3<#i7A]1 Porphyromonas gingivalis; LPS; microglia; neuron; cell death
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Improvement of the mechanical, tribological and antibacterial
properties of glass ionomer cements by fluorinated graphene

P F MR R B

[#Z1 Objective. The aim of this study was to improve the mechanical properties, wear resista-
nce and antibacterial properties of conventional glass ionomer cements (GICs) by fluorinated graphene
(FG), under the premise of not influencing their solubility and fluoride ion releasing property.

Materials and methods. FG with bright white color was prepared using graphene oxide by a
hydrothermal reaction. Experimental modified GICs was prepared by adding FG to the traditional
GICs powder with four different weight ratios (0.5 wt%, 1 wt%, 2 wt% and 4 wt%) using mechanical
blending. Compressive and flexural strength of each experimental and control group materials were
investigated using a universal testing machine. The Vickers microhardness of all the specimens was
measured by a Vicker microhardness tester. For tribological properties of the composites, specimens
of each group were investigated by high-speed reciprocating friction tester. Fluoride ion releasing was
measured by fluoride ion selective electrode methods. The antibacterial effect of GICs/FG composites
on selected bacteria (Staphylococci aureus and Streptococcus mutans) was tested with pellicle sticking
method.

Results. The prepared GICs/FG composites with white color were successfully fabricated. Increase
of Vickers microhardness and compressive strength and decrease of friction coefficient of the GICs/
FG composites were achieved compared to unreinforced materials. The colony count against S. aureus
and S. mutans decreased with the increase of the content of FG. And the antibacterial rate of S. mutans
can be up to 85.27% when the FG content was 4 wt%. Additionally, fluoride ion releasing property and
solubility did not show significant differences between unreinforced and FG reinforced GICs.

Significance. Adding FG to traditional GICs could not only improve mechanical and tribological
properties of the composites, but also improve their antibacterial properties. In addition, the GICs/FG
composites had no negative effect on the color, solubility and fluoride ion releasing properties, which
will open up new roads for the application of dental materials.

[<#17]1 Fluorinated graphene; Glass ionomer cements; Mechanical strength; Antibacterial property
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Casp-3 M Survivin £1&) ; OF|H /MM G R (PKH26) A A ARSI § 57 (CPZ) W 5T 4k
AR SO TR T4 A 2

S5 5% (O THC 27 7 28 5 23 A7 5 0 s 52 i 30 [ 25 D AR O, il A 28R 7K T i, At T2 B X2,
CD63 ik ImllAb R AEAKTC, AT, CD63 Fik{k: @ s-Exo (5ug/ml, 101 g/mD
AN 5] 20 3 1 PR AR S A T R A @FI T s-Exo 5 MLM-hSCAP 355 3%, 2% %K MLM-hSCAP
WM T, @9 EFRIT s-Exo Ja il WL H A MLM-hSCAP U S,  BH W45 B F2 7 0 i) s-Exo 7€
MLM-hSCAP H (48 T /EFH .

ghit: mIKRIE LPS ¥ M-hSCAP BT {53 4M b A v] LU i Fo A 5 00 40 M (R0 AH ECAE I 5 k)
RV LPS H3 M-hSCAP FIZi M 1.

[RSBIRY BT AR ANM ;s Ahubik: AR T 6BF: TRER

X FIFRAXRFEFRmIERE R IR
W OTHE AR A O

(HZEY B BTG IE T 28 68 FO R 98 0 S S I b1 B AERLIR,  IF SR FE R TT T ik

MORLS 7 FRATAE 2 A ) 32 BB R - A AR PR B ( Porphyromonas Gingivalis
PG) Hill /N B E R 40 il RAW264.7. 24 /N f5 F U A4 i R A1 Elisa {77 &4 Il TLR2. TNF- «
DA IL-6 7K o Wi AR ELWR A0 A 5 I8 (SRO RIS LA i, 1E 9 S0 20 o [ 352 240 il 770 2 -
76 SR RIBLHT, {8 JAK2 #4177 AG490 (50 wg/ml) W E 12h. AHERRILE E SR H AN # AL
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A O A e R, FRATIEBENL T B PE RRAL CREANBE N C AR IR 2, 24 /N R
JEBR, DLUEWE § W) o 6 NS, FH qRT-PCR VAN 4R R VER 7K. & )a , i
P R ARAE Y PRI -- FARAIE (CAD 1 HI SRR 06 IS 248 iy %o A P b A7 9% &, JF it qRT-PCR V¥
D CA S Mo 200 Ff ¢ P B2 (R 5o &5 SR 3 Qi B AR Elisa 6030 3IE B 5F° R 0wk 5 0 1 - 1
RAW264.7 [ 48 1 ) o7 FEARAF LB T A M R 1, B AG490 REFIHIX PP i /EH . qRT-PCR IEBHYE
A5 1 WG 240 7 WA ) BE A 5 S P 4 i 6 M R 1 B, HL AG490 T CA S5 REHI X Fh N~ T4
H, H CA Ml e S HKRE ZIIEA . 450 @RI RATIEY, PG nli@id JAK?2 @i
()15 S O R 1) 2 PERL 2, ELAA A S P i 5 A W S R o ) 3 28
[REIRY %, Ui fu e . BOM: JAK2: FAMRE

Porphyromonas gingivalis induces depression via
downregulating p75NTR-mediated BDNF
maturation in astrocytes

EZF PREE R R R

[4#§Z=] Many cross-sectional epidemiological studies have shown the incidence of periodontitis
is positive correlated with that of depression. However, their causal relationship and underlying
mechanism are largely unknown. Porphyromonas gingivalis (Pg) is the main pathogen for periodontitis.
Employing female mice treated with Pg every other day for 4 weeks, we found that Pg-mice showed
obvious depression-like behavior, an increased number of activated astrocytes and decreased levels
of mature brain derived neurotrophic factor (BDNF) and astrocytic p75NTR in the hippocampus.
Both hippocampal injection of BDNF and overexpression of p75NTR in astrocytes alleviated Pg-
induced depression-like behavior in mice. Moreover, Pg-lipopolysaccharides (LPS) generated similar
phenotypes, which were reversed by the TLR-4 inhibitor TAK242. Our results suggest that Pg-
LPS decreases the level of astrocytic p75SNTR and then downregulates BDNF maturation, leading to
depression-like behavior in mice. Our study provides the first evidence that Pg is a modifiable risk
factor for depression and uncovers a novel therapeutic target for the treatment of depression.

[3<#if] Porphyromonas gingivalis; periodontitis; depression; astrocyte; p7SNTR
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[X$EiA1 SEAWIE: BERRE Ak, AAEsEel; HbtERe

TEBEA (MVP) FEm BRI A HHE
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FARFRUR, M EEL, USiE AN EmMTEE, FWRITiie o), B 4815 5 E (c-Fos,
NFATcl, Pu.l) FAYjResEFE (Ctsk) M7 RNA K K B 1Y m . Co-1P B s 58 ot Je 43I 4,
MVP 383 4% NFATc 1 AR 52 We BB 20 i 00 734 S D Re
it FEEEA (MVP) R0 40 AR b i o8 SOl 7, 7E 8 E R A
[RiF] i3 EW; ESHEEN: BE4M; NFATcl

MicroRNA-1 affects the development of the neural crest and
craniofacial skeleton via Bcl-2

B 8 Qin Wenhao B3 5TEE R} K24 & K 1w B2

[#Z1 The neural crest (NC) is one of the key features of craniofacial development. MicroRNA-
1 (miR-1), is one of the single-strand non-coding RNAs, which plays an important role in embryonic
development. However, the function of miR-1 in neural crest cells (NCCs) is unknown. We reported for
the first time that homozygous zebrafish lacking miR-1 exhibited developmental defects in craniofacial
bone and heart. The defect may be caused by an increase of apoptosis of NCCs during migration and
differentiation of embryo development. Meanwhile, the results in vitro demonstrates that this effect
is modulated via Bcl-2 expression in mitochondrial apoptosis pathway. Furthermore, TargetScan
analysis showed that Bcl-2 may be a target gene for miR-1. In conclusion, miR-1 can down-regulate
the mitochondrial apoptosis pathway via Bcl-2. This suggests that miR-1 in NCCs is essential for
craniofacial development.

[X$i7] miR-1; Bcl-2; neural crest; apoptosis, zebrafish.

FRRRRFE A LB MEEEEER CBCT ME 54
XTI CREE

[HEZE] H: S CBCT W& 7 J& g 5 slo s A b G5 {0 PEL W AL J )2 B2 Thickness of Palatal
Masticatory Mucosa (TPMM), A= 1 A0 00 REL g 356 158 52 5 At ) 2 54 %, o bR N s 4 Al 28
FEAR AL X R B FIS K3 . 7vk: £ CBCT WM& L, FEEER%Z% 2mm. Smm. 8mm. 12mm /K
S Ak, 3 5l I b ATORUIN S 2 X2 % 2 XD PEL U G 5 52 B2 o R FH SPSS 19.0 S ik B AR EAT 437 - 45
60 44 7 JE A B IR BCAE N R 0] MEL Mo s~ 34 5L R 3.5 1. Tmimo 500 WL MG RS 8% 52 B8 E R 2F X
BB FRESX. BB B EF X5 3.2940.84mm. 3.58+£0.79mm,
3.55+0.95mm. 3.38+0.88mm. 3.57+1.49mm. 205 MHER R EEARBESBERSZ
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ST 2R (p>0.05) « 45k RAZE “HIEF X ERHABERGEN X E, HE
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[XEA1 HIEA CT; FSONnEmERE, 4547 HR
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(ES:451) IR SS

AE B Rz B 435148 o< B [E 3o O B 8498 T J B9 32 N fiff 52
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PEVP 73 ULEG (PSMD BT AR R R &R e, i — B IR F TG . i GEO & TCGA ##fs FE1R
TR WA S K 7E OSCC FFHIRIAE R H TG & X .

SER: ERER RN, O LR IE R R A R O T R A A R iR 70.3%
78.5%, JNEREEREHEEGRAERFERE (P=0.023) ; LRI IE# K EAH N LELETFER D HN
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it IEMESFI OSCC BHF A RFEM S NRIRSAHCE K TGFB1. SPP1 A1 SERPINEI
A LME AR EVH TR B E TS .

[RiR] e D, TR QA SRR Tis
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Effects of type 2 diabetes mellitus and chronic periodontitis
on Th1/Th2 and Th17/Treg paradigm

FOE RENE BT RERX ANRER

[ =1 Objective: Recent studies have indicated that the chronic low - grade inflammation ind-
uced by chronic periodontitis(CP) is related to type 2 diabetes mellitus(T2DM). The purpose of this
study is to determine the main effects, and interactive effect, of T2DM and CP patients' Th1/Th2 and
Th17/Treg paradigm.

Methods: A case-control design was employed and used a 2 X 2 factorial analysis of variance to
determine the effects of T2DM and CP on Th1/Th2 and Th17/Treg paradigm. The study population
comprised a total of 107 individuals, stratified into: 43 with type 2 diabetes and chronic periodontitis
(T2DM + CP), 20 with chronic periodontitis (CP) , 23 with type 2 diabetes (T2DM) and 21 controls.
We investigated the proportions of Th1/Th2/Th17/Treg cells and analyzed the main effects and
interaction of T2DM and CP.

Results: There was a significant main effect of CP, but not T2DM, on patients” Thl cells in that
those who were categorized as CP had significantly increased Th1 cells (F = 18.127; P = .000). Further,
the main effect values of Th17/Treg for CP and T2DM were both significant (CP:F=7.920; P= .0006;
T2DM:F = 45.384; P = .000). Additionally, there was a significant ""T2DM x CP"" interaction effect
on Th2,Th17,Treg and Th1/Th2 (Th2: F=6.251, P= .013; Th17: F=6.251, P= .013 ; Treg: F=6.251, P=
.013.and Th1/Th2 : F=6.251, P=.013).

Conclusions: There is an interaction effect in the Th2, Th17, Treg and Th1/Th2 cells between
T2DM and CP, which may contribute to the enhanced immune activation and inflammation, and
subsequent development and progression of T2DM and CP. These findings may provide one new
approach to the underlying mechanisms of the bidirectional relationship of T2DM and CP.

[<#if] Diabetes mellitus; Chronic periodontitis; interaction; Th cell
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Clinical analysis of patients with acute oral and
maxillofacial infections

+ # Department of Oral Emergency, Peking University School and Hospital of Stomatology

[#Z=]1 ABSTRACT Objective: To analyze the composition. incidence and clinical characteris-
tics of acute oral and maxillofacial infection in dental emergency. Methods: A comprehensive review of
patients with acute oral and maxillofacial infection who visited the Department of Emergency in Peking
University School and Hospital of Stomatology from January, 2016 to December, 2018 was performed
based on the electronic medical record database. The basic information of the patients was collected.
Through retrospective analysis, general characteristics such as disease composition. gender. age
distribution and position of involved teeth were counted. RESULTS: A total of 8251 patients with acute
oral and maxillofacial infection were finally analyzed, including 4364 male patients (52.8%) and 3887
female patients (47.1%), with a male to female ration of 1.67:1, showing statistical difference (P<0.01).
The common diseases occurring in oral and maxillofacial regions were periodontal abscess (3792 cases,
46.0%)-alveolar abscess (3546 cases, 43.0%).oral and maxillofacial space infection (739 cases, 9.0%).
sialadenitis (108 cases, 1.3%). furuncle & carbuncle (56 cases, 0.7%) and osteomyelitis of jaws (10
cases, 0.1%). Different diseases were more likely to occur in different genders: male patients were
more easily affected by periodontal abscess. space infection and furuncle& carbuncle than female
patients with the gender ratios 1.24:1.1.26:1.2.5:1 individually, showing statistical differences (P<0.01)
while the incidence of alveolar abscess and sialadenitis had no significant gender difference. Different
diseases are prone to occur at different ages. The peak age of alveolar abscess was 5 to 9 years and 27
to 62 years, while the peak age of periodontal abscess was 45 to 64 years. Periodontal abscess usually
occurred in permanent teeth, especially the molar teeth. Alveolar abscess may occur in both types
(primary teeth and permanent teeth). In primary teeth, the most vulnerable tooth positions were primary
molar teeth and maxillary central incisors while in permanent teeth the tooth positions were first molar
teeth. CONCLUSION: Understanding the incidence of acute maxillofacial infection was conducive to
the diagnosis and correct treatment of clinical diseases, as well as targeted education for patients of
different ages and genders to prevent the occurrence of diseases.

[X$£i7] Oral and Maxillofacial infections; Retrospective analysis
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kiRl FZEN: D TARRS R

Clinical Analysis of First Visit Cases in Oral Emergency
Department

B T ALRUREE O

[ #5 Z1 Objective: To analyze the clinical characteristics and classification of first visit dental
emergency cases, providing guidance on rational and effective allocation of limited medical resources

and more timely treatment of emergency patients.
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Methods: To conduct a retrospective study on the intact data of the first visit emergency cases
from January 2016 to December 2018 in the oral emergency department of a stomatology hospital, to
analyze the distribution of the patients’ gender, age, visiting time and diagnostic classification.

Results: During the period, there were a total of 93,967 first visit patients in the oral emergency
department. Patients’ ages ranged from 0 to 101 years old, and the male-female ratio was nearly 1:1.
In the age group under 10 years old, the male-female ratio was 1.45:1, while dental trauma patients
were the majority, accounting for 61.0% of the total number in this age group. In the age group between
20 and 39, the male-female ratio was 0.86:1, while 57.7% of this age group patients complained of
pain. 66.2% of the patients who complained of pain were toothache. In these pain cases, pulpitis
was the most common, followed by periapical periodontitis, pericoronitis. In the acute maxillofacial
infection cases, there were 40.4% patients suffered apical abscess and 36.0% suffered periodontal
abscess. 67.0% of the bleeding patients were bleeding after tooth extraction. non-emergency patients
were 21.3%. The two peak times were 8:00-11:00 and 19:00-20:00.

Conclusion: There were various requirements for first visit dental emergency patients. Although
mainly patients suffered acute oral diseases, there were still a large number of non-emergency patients,
occupying some emergency medical resources. So it was necessary to establish a more complete triage
system to improve the efficiency of diagnosis and treatment.

[X$£i7] oral emergency, toothache, epidemiology
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PRERHT AT X AFAE SR S AR A M R BTN I HIS M2 B i s NE W B, R
JE G ARG I, S (B D) o AHEFTAUEE H —FoB 1 SR 61 36 5 4% 5 HOR (minimally
invasive cosmetic suture technique, MICST), JFFilid H & X B M £ Z 4% & BRI 5 4 222 4 e
FERARA JG LML B ARG . T7ik: TR 6 A 486 HoRE i S MR 7Lk bR~ 44 i
ZUNGEE M MFT A2 (B 2) o 15 Bl Taahii AN 21 “BedRSK 7 BB 32 #13-#23 F A
T KA I AT A MBI R AR ES . PG EEARAT. RFERIZL RE 5K RE1TDMH.
ARJG 3 AMNHPIEBE R T RO Ak AIEN . BEEFZWEELRAG S RUIOEESTR. 45
He (D RETEARSG 3 ANHAWEBBEITLH BN, FEIBH LB EHE T ARG 5 KA &,
RETDMHAREZRARFK (R D (2 RES5SK, 26 E8FHIMALEE, Z2RE11MH
WA IR, 3 AT A B R IR AL R A SR HE (R 2) ¢ (3) RIES5S R, A&
FARUIOBE R H R @ EIrAE, RIS E G TRR A EIR, KRG 1A RAL5E
mE (E4); () RETEFEERFZWEEN2.4010.83; RJFEIZI, BEMWHEESDEERS,
E7.9311.16; RJa 5 K. 1 AHM3IAHRSEABEEL % 9.07£0.70, 9.42+0.52, 9.4040.51,
BORHIAH BEESCE, BRGEMZIWARERS (B 3) . 450 TiRUMEIERESHEARNHT
A A KR, REAEIRTT AR S5 BI 20 1) L WL e, e A 5 4 T BUW TR B 87, 9D R S 1R S
IRH i E .

KAl E5%E: Tl TR, £
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Targeting CMTM6 suppresses stem cell-like properties and
enhances anti-tumor immunity in head and neck squamous
cell carcinoma

[ e ONE AR A R

[#ZE] CMTMS6, a recently identified critical regulator of PD-L1 expression, is also thought to
be involved in the modulation of tumor immunity. However, little is known about the biological
function and underlying mechanism of CMTMG6 in head and neck squamous cell carcinoma (HNSCC).
In this study, we found that CMTM6 overexpression was a predictor for a poor prognosis for HNSCC
patients by immunohistochemistry (IHC) analysis. Moreover, we discovered that CMTM6 was robustly
correlated with the Wnt/ B -catenin signaling pathway, which is essential for tumorigenesis and the
maintenance of the cancer stem cell (CSC) and epithelial-to-mesenchymal transition (EMT) phenotypes
in multiple cancers. Further experimental results confirmed the genetic deletion of CMTM6 via short
hairpin RNAs (shRNAs), leading to nuclear B -catenin reduction, which resulted in the inhibition of
stem-cell like properties, TGF- B -induced EMT and the proliferation of HNSCC cells. Consistent with
these results, we observed a significant positive correlation between CMTM6 and EMT- and CSC-
related genes in the public TCGA database. Interestingly, we found consistent positive correlations
between CMTM6 and immune checkpoints at both the RNA and protein levels. More importantly,
we found that CMTM6 silencing-induced PD-L1 downregulation delayed the growth of tumors due
to SCC7 cells, increased the infiltration of both CD8+ and CD4+ T cells and enhanced T lymphocyte
activation by increasing INF- vy, Granzyme B and TNF-a production. Overall, these findings
demonstrate that CMTMG6 plays a vital role in regulating stemness, EMT and T cell dysfunction; thus,
CMTM6 may be a promising target for HNSCC.

[X#if] CMTM6, PD-L1; Wnt/B -catenin; EMT; CSCs; immunotherapy
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TIGIT/CD155 signaling blockade enhances anti-PDL1
immunotherapy in head and neck squamous cell carcinom

TR RUKEOBER

[ #§ Z]1 Anti-PDL1/PDI therapy has recently been approved for head and neck squamous cell
carcinoma (HNSCC). However, given large parts of HNSCC patients do not respond to PDL1/PD1
antibodies, combination strategies for elevating the response rate have raised great attention. Herein,
the non-redundant role of CD155/TIGIT and PDL1/PD1 signaling was explored in HNSCC and the
possibility of duel targeting CD155/TIGIT and PD1/PDL1 signaling was assessed. Multiplex flow
cytometry analysis indicated that CD155 and PDL1 co-expressed myeloid cells were infiltrated
in tumor microenvironment (TME) of HNSCC patients. High CD155 and PDL1 co-expression on
monocytic myeloid-derived suppressor cells (M-MDSCs) in TME was associated with a lower
density of infiltrating CD3 T cells and effector memory T-cell subset. In transgenic HNSCC mouse
model, CD155 and PDL1 co-expressed myeloid cells were gradually infiltrated in the tumor
microenvironment with the tumor progresses. Combined application of TIGIT and PDL1 monoclonal
antibodies significantly decreased the tumor burden and enhanced the infiltration of CD3 T cell in
the TME. Furthermore, the combination strategy prevented T cell exhaustion and promoted T cell
tumor immunity. Above all, our results provide a potential strategy for improving the response of
immunotherapy through co-targeting CD155/TIGIT and PDL1/PD1 signaling.

[X$i7] TIGIT; PDL1; MDSC; immunotherapy; HNSCC

Blockade of TIGIT/CD155 signaling reverses T cell
exhaustion and enhances antitumor capability in head and
neck squamous cell carcinoma

i % Mao Liang School and Hospital of Stomatology, Wuhan University

[#=Z1 Immunosuppression is common in head and neck squamous cell carcinoma (HNSCC). In
previous studies, TIGIT/CD155 pathway was identified as an immune checkpoint signaling pathway
that contributes to the “exhaustion” state of infiltrating T cells. Here, we sought to explore the

clinical significance of TIGIT/CD155 signaling in HNSCC and identify the therapeutic effect of TIGIT/
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CD155 pathway in transgenic mouse model. TIGIT was overexpressed on tumor-infiltrating CD8+ and
CD4+T cells in both HNSCC patients and mouse models, and was correlated with immune checkpoint
molecules (PD-1, TIM-3, LAG-3). TIGIT was also expressed on murine regulatory T cells (Tregs) and
correlated with immune suppression. Using a human HNSCC tissue microarray, we found that CD155
was expressed in tumor and tumor-infiltrating stromal cells, and also indicated poor overall survival.
Multispectral immunohistochemistry indicated that CD155 was coexpressed with CD11b or CDl11c¢ in
tumor-infiltrating stromal cells. Anti-TIGIT treatment significantly delayed tumor growth in transgenic
HNSCC mouse models and enhanced antitumor immune responses by activating CD8+ T cell effector
function and reducing the population of Tregs. In vitro coculture studies showed that anti-TIGIT
treatment significantly abrogated the immunosuppressive capacity of MDSCs by decreasing Argl
transcripts and Tregs by reducing TGF B 1 secretion, respectively. In vivo depletion studies showed that
the therapeutic efficacy by anti-TIGIT mainly relies on CD8+ T cells and Tregs. Blocking PD-1/PD-
L1 signaling increased the expression of TIGIT on Tregs. These results present a translatable method to
improve antitumor immune responses by targeting TIGIT/CD155 signaling in HNSCC.

[<#iA] Immunosuppression; Head and neck squamous cell carcinoma; TIGIT; CD155; Immu-
notherapy

1Pt o

BRI -35 X OB R T A B EESNEL Th17/Treg
TR

WIS BRSO ER B

=] 1w T & #F (oral lichen planus, OLP) J&—Ff R A T LB 26 5 B B G0 2 M50 o
A TRV : Treg 5 Th17 MM-FA M FH S5 T OLP MRFHEHLE [1,2]. 1L-35 & —Fh 2 H
Treg ZH M 43 Wb ) RS A Ve 4B B PR 7, BT s 0 S e A E T . " RE I 5 Treg 40 LAY o 22 410
HilDyfe, M6 Th17 M504k,  FH Lk 20 HLAAR IE B S e 45477 . 1L-35 AT eI 9415 Th17 40 5
Treg A2 [P, SEHLHXS OLP S il *7 iy EH .

X8R DT &8 A4iis % 35; Thl7/Treg P4

58




2019 AR EE SRS “HART” BERAZImIL Y

OfERESSEREFINEMPREFHNE T 48X
AFHRIEREX

BrkJr % 4 SUMBRRERZENE D B Be F A R AR
HoOB JUR WS ERRIC A2 s B B R

[HEE] HM: 7O RT &% (Oral lichen planus, OLP) 34 4 I A a4k K - 52 &
CXCR5+ (C-X-C chemokine receptor type 5, CXCRS5) 4 fifg Lb 7 Jz €t i Bt T 482 (T follicular
helper cells, Tth) AH <40 i K+ A 40 fi 4 % -21 (Interleukin-21, IL-21) . 4k [FF CXCL13

(chemokine CXC ligand 13, CXCL13) MR EE I, TRITHAE MR w1 & &F G R LS|
VR R AT S J7 3 - 3 4% OLP 8 31 ) (AEBEIE AL 14 4, BEJ=AY 17 40> Al Je xf e 20 24
B, RHmAMEA (Flow Cytometry, FCM) F il 4H & Ifi # CD3+. CD3+CD4+. CD3+CD8+.
CD19+. CDI16+56+ HARFZAG4HM (natural killer cell, NK) 1 4HM0A LLl, 48 F Hl Bl e A6 )
Mg+ IgG. IgA. IgM. #MA C3 Al C4 7K 40 BT OLP &2 1) 40 i S 2 AR IR S % D RE . B
FH B G 28 W B i 58 (Enzyme-linked immunosorbent assay, ELISA) A5l OLP £ 35 K fd 5 %f H 41
Mg 1 IL-21 F1 CXCL13 BJRIEIK-, ot ed1 5 R se A G . SRR A4ERAR (FCM)
R A 8 ifn A CXCRS+ g i Eb sl 23 H 5 IL-21. CXCL13 MR R K R . 45%: OLP
B AR I CD3+CD8+. NK A bb ol #hM& C4 /KPR T IEH{E (P < 0.05) , CD19+ 4l
E 4] A IgG IgM 7K T T IEH A (P < 0.05) . OLP &3 4 i ifn i o 1L-21 1 CXCL13 1%
RAC T IR XA (P <0.05) , P& AI 2 IEAICE AR, 1IL-21 M1 CXCL13 K3k 5 NK 4 1)
FIEMHKRK R, OLP HF HME i CXCRS+ 4 bl i T 1 X R 2H (P < 0.05) , H5 CD19+
AR 2 IEA R R R, 4510 OLP BHAFEMM AL, AR Ihae tit. e
CXCRS+ 21 i v] g i b 38 s A i o 8 2 5 OLP MR I 2. IL-21 1 CXCL13 m] fgid it i e i =
5 OLP Wy e i id 7% .

[REEIR] DT JEMAIITE T 4000 Agiisr = 21: CXCLI3

MBASERLiREEE XD E R E TR
AT B AF BT DR R B

CHEEY F R B0 B R MR 8 W th A2 i T OIS A 5, B A
S AR 2 5 R T RERE AL SR i o I HL, B HS V-1 B3 S 3R 48 7T R 22 A S A o
X N B A28 5 (R K B T T L B o BTV 5. BRI B R BAREIRIT )L
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RPT AT T E RIS, (HRAWAAEE R i — BRI AR, SRR R, S
B 2R R A, A B A N SRR RRI R . R, AR ST R R U 1) U
FEHT 200 [ S i 2 AN PR 7 R B R e ST, BATRE T o A B R 8-
RARMAS T, KRIHBEA—EH HSV-1 i, P HERABASHHL, 8- ZBMASHRA
5 PR TR A O S AR SR T RE 0, AT REIE R A A B B A I A . 8- RS S
THRAVOCIER, & NS ER 7 78T T AR AR R A A e 75 5, Ot — 2D e
RPN YE WS TENLBE B E 73Rt T T AR, BRATE K B — S g 5 B L v (8] A, B A
fIT HSV-1 3G VE AN FEE, M SR W FU R P pL, Gl R Ao R LA, ik 4 4>
TR et, RAEERNMANE.
[REIA] 8- FUBLA ST JLRaimZiaimtt; DNA PR IEIENLE, MR R

Porphyromonas gingivalis promotes colorectal carcinoma by
modulating the tumor immune microenvironment

F ¥ Jia Yiqun ol oRAE R HEE R

[#Z]1 Objective Oral microbiome has been viewed as an important factor that affects gut micr-
obiota homeostasis in recent years. Metagenomic analyses indicate that Porphyromonas gingivalis
(P. gingivalis), a major periodontal pathogen is associated with colorectal carcinoma (CRC) but
whether this is a causal link remains unclear. We investigated whether P. gingivalis contributes to CRC
tumorigenesis or development.

Experimental Design We performed qPCR, immunohistochemistry, and fluorescence in situ
hybridisation to confirm the existence of P. gingivalis in gut. Two cohorts were analyzed for evaluating
the correlation of P. gingivalis infection and prognosis of CRC patients. Three mouse models were
utilized to confirm the tumor promoting effects of P. gingivalis. Furthermore, we utilized flow
cytometry to investigate the changes in tumor immune microenvironment and validated a P. gingivalis
associated proinflammatory gene signature by RNA-sequencing and ELISA.

Results We found that P. gingivalis is enriched in human stool and tissue samples from CRC
patients compared with those from colorectal adenoma patients or healthy subjects. Cohort studies
demonstrated that P. gingivalis infection was associated with poor prognosis in CRC. Moreover, P.
gingivalis increased the tumor counts in the ApcMin/+ mouse model of colorectal tumorigenesis
and increased tumor growth in MC38 cell subcutaneous and orthotopic rectal carcinoma models.
Furthermore, we observed a tumor-infiltrating myeloid cell recruitment proinflammatory signature in
mice P. gingivalis-positive CRC by using an orthotopic MC38 rectal carcinoma model exposed to P.

gingivalis.
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Conclusions Collectively, these data suggest that P. gingivalis generates a proinflammatory
microenvironment, which is conducive to colorectal neoplasia progression, by recruiting tumor-
infiltrating immune cells.

[<#if]1 Porphyromonas gingivalis; colorectal cancer; myeloid cell; immune

Oral lichen planus have a distinct metabolomic profile: A
preliminary study using UHPLC-Q-Orbitrap HRMS

FBERR  RMREES — R BB

[#Z]1 Objective: Oral lichen planus (OLP) is a T-cell-mediated chronic inflammatory disorder
and potentially oral precancerous lesion. However, there are many flaws in the current way to diagnose
OLP and metabolomics analysis may help to provide a new way, and we may know more about the
disease.

Materials and methods: 115 OLP patients and 124 normal controls were assigned to either a
training set (n=160) or a test set (n=79) randomly. The UHPLC-Q-Orbitrap HRMS was applied to
identify the potential biomarkers and the serum metabolic changes were profiled and evaluated by
multivariate analytical.

Results: Totally, 28 deferential metabolites were identified in the training set between OLP group
and health group, whose dysregulations could affect 20 different pathways. We selected the three
highest metabolites in ROC as a panel to predict the different groups in the test set, and the predictive
value was 92.4%.

Conclusion: The study indicated that the metabolomic analysis of human serum may help us
understand more about pathological processes of this disease, and put forward new ideas and new
methods for the diagnosis of patients with OLP.

[5<#ir] Oral lichen planus; Metabolomics analysis; Potential biomarkers; UHPLC-Q-Orbitrap
HRMS
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KREEAXEIREZESH HIF-10 5 VEGF 75N MAY
RiEKREKXZ

TR R BUKSE  TURERRLIR MR DR

[HEZE1 B OF70R RS FBE A A K & W Bh HIF-1 « 5 VEGF 7E 40 & I 321k (142 4L,
RR B TRBEIERREARR LA G KEREREI R, % I 90 R 6 J&kk
I SPF 4% SD KR, WIHBEENLI v 6 N, B 15 H, HAszigd 75 1, FEHLE 5 AL
B. C. D\ E5SNAH, XM 15 H, SEIGAR A 4NQO H EVUKEE T KB & FiE AT, X
Y E1RH SPF W& KW Aliid K . fESLied FE )28 10, 14, 18, 22, 24 ¥ A B. C. D.
EH, XIHE E A — KA, HIEOCR AN 5 U B0 555 2H ZUN0E B A, 4200 BEEE R 4
Y4, ELISA VAR %4 KB HIF-1 « 5 VEGF 74 ML FRIE, SS9 5%EE 2 N A Kruskal
— Wallis FRFIRE G 20 B0 B4 2 72 75 Pearson AHC. £V [BIHBLAL 7 # HIF-1a 5 VEGF 7K
REs R AR REM KR LHLREE RBHRERI R R G5F AR 402K 5L BAS £ 45
BARMIFE, B ERARA 77 B, Hod 18 Bl IEw R, 76 L paiigt, 6 fligmE bR
WA, 10 BIRE E R SR A, 1 BIEE E R R IGA, 25 BEBRIRA MR . VEGF BERiIA S
HIF-1 a HISEAR WA B L1 R, HIF-1a 5 VEGF (R EH 5K AFLEAM R, ERAE R INE,
KiLEW. 4510 HIF-1« 5 VEGF MRiIA 5 &K EEEA L, VEGF MREE HIF-1« %
EHRR, ATREABIT TSCC (5 B2 I K i697

[X&iF] W asE, HIF-1a; VEGF; H#RY0iuE

MRAFSSETHERARENEERB BESRRBERE RS
FHLH R AB R 2 i it

BpE FTFREEER R, FTEREME 2+ N R B

[WE] T 05 O AR BERER (WSND & — P 1 i FEH Yo (0 0k BRI AL . AHT 78
LSRR A WSN KR, KA HSE. HE 4u 0 G 2040 55 F B T B g 4 IR BERE R BRRAE . JF
H.%f Keratin13 (KRT13) FEK AT RAE 1. 18 ClustalW #4EXT 23 MR KRT13 25 H F 5
[ P8 L X 43 7. JE I qPCR A IE % A AT WSN i3 KRT13 [) RNA # 3K F 257 . R & A
3 MG132 Ab PR IEH N K& WSN i b Bz 40 i J5 385 Western #05% B8 73 it Hoxt KRT13 & H
RILACF R . ) S0 & RNA WP BRI TE 3 ANH WSN & 72 e B B R, 421 43 A
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S B AE T i ZE o TR R 4 SUE A SR AR IR B R WSN A8 1 1 i b R 4 i A R BE 9%
SR J5 K Yamanaka J5 3 A1 7 20K #5405 Oct4. Sox2. c-Myc Al KIf4 B 55 R 4 Fhilli i 5600 95 3
P GL IEH N WSN &3 T b gi i, I 1) s b R dn sy fh, TR EAT AR S 25 Tk .
i E WSN RAAL A, AIEIRIEF ZWie 2% . FIHERZ TR GPS) AW WSN
AR JAH I 2740 75 128 B2 5 B At o

[REIF] A OEEIRPEER (WSN) ; Keratinl3 (KRT13) ; FIWFH; KRS THLHE: iPS

Ash1l R EHEXIBERFEORE R TS SRRAA TR

OB SUNBERSREEE DR

[WZE] HH: BRI Ashll KA G B 778 5 7 & s b )R8 Je s Lo J7i%: 1.0LP
AL 41 ) (21 BIEAEBEIRE AL, 20 B BESEAY) FOIE & X HEZH 19 #1. R RT-qPCR 7463l OLP
A2 Ashll. A20. IL-6mRNA [ Rk K, % H 59 4 2340 2% 5 R KMl OLP 7 47 2H 27
i Ashll. A20. fER1k p38 (p-p38) « IL-6 R FAMIRIEE /4, /o #1 LR E T 5 OLP I K K
IR IER X R 45 1.OLP i i 41 21 AshlImRNA [ R iE KK T X 4 (Z2=-3.329,
P=0.001) , A20 Jz IL-6mRNA [] & & /K- ¥ & T X6 A (Z1=-3.107, P1=0.002; Z2=-3.345,
P2=0.001) ; JBELAY OLP 241 A20mRNA )R IAKF T AEBER 8 OLP. FiRH 75 OLP I IR
I BRREAIE 1) AH SG ME 40 AT iR s Ash1ImRNA [ 3R 38 5 ik B 40 M = i %2 2 2 S AH OC (1=-0.344,
P=0.028) ; IL-6mRNA [1) 3k 55 itk 4 f iz g #2 B2 2 IEAH ¢ (1=0.368, P=0.018) . 2.0OLP Jifit
FEREF Ash1l AR TERE RN 24% (10/41) KT EFXIEE 79% (15/19) , A20. p-p38-.
IL-6 25 A KB PERIE RS BN 46% (19/41) « 73% (30/41) . 78% (32/41) 7T IEH xR 4
OLP [H A JZH" Ash1l. A20. p-p38 Fl IL-6 &5 H HIPHIERIEZ 378 29% (12/41) | 44% (18/41) |
T1% (29/41) F173% (30/41) ¥ T IEH R4 (P < 0.05) ; BEIEA! OLP #ifi[E 4 )24 Ashll
K A20 I BHMER A R E T AR OLP ((12=4.822, P1=0.028; (22=7.276, P2=0.007) ; OLP
[ 7 % R TL-6 i 1 P PH 14 502 2 7 Ik U2 200 B0 T R 8 e o A4 o A A A M 2 v 2 2L 350 v TR A9
H (P <0.05 o FHIXMESHTER OLP L EH Ashll 8 [ 555 1L-6 K p-p38 [IFRIA 2 i AH K
(r1=-0.522, P1 < 0.001; r2=-0.553, P1 < 0.001) ; IL-6 5 p-p38 HIFEZIEMK (r=0.610, P
< 0.001) . OLP [fIfH )2 Ashll 5 A20 [FRIA R IEFX (1=0.403, P=0.009) ; IL-6 5 p-p38 I
K EIEM % (r=0.336, P=0.032) . %5it: Ashll KM% K 774 OLP Wt h fEAE Rk 78 B
SRR S FRFEA ¢, 4278 Ashll XA F 7 R E RIEW S5 T OLP BIRIE &
R

[X&IA] D mFEE (OLP) ; Ashll; A20; fElg{k p38 (p-p38) : IL-6
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Prompt facial nerve regeneration induced by aligned fibrin
nanofiber hydrogel and dental pulp stem cells

BEGRST  MERUELR R MY 0 R 2 e

[#§Z] Objective To study the application of aligned fibrin hydrogel and dental pulp stem cells
in facial nerve repair. Methods Dental pulp stem cells (DPSCs) of rabbit were isolated and cultured.
DPSCs were induced to differentiate into neuron-like cells, which were verified by immunofluorescence
(IF) and Western blot (WB). DPSCs on fibrin were stained with phalloidin. aligned fibrin hydrogel
(AFG) was prepared by electrospinning and its arrangement was examined by scanning electron
microscopy (SEM). The buccal branches of rabbit facial nerve were repaired in vivo. The histological
evaluation was performed by immunohistochemistry (IHC), toluidine blue (TB) and transmission
electron microscopy (TEM). Results SEM showed that AFG was arranged in parallel, while random
fibrin hydrogel (RFG) was disorderly. DPSCs grew in orientation on AFG,and after successfully
expressed NF and Nestin protein after induction. TB results showed the number of regenerated nerve
fibers in DPSCs group and DDPSCs group was less than that in Autograft group, and more than that
in AFG and RFG group; TEM showed that the thickness and quantity of myelin sheath in DDPSCs
group was second only to that in Autograft group, and more than that in DPSCs group. There was no
significant difference in thickness between RFG group and Hollow group. Conclusion Aligned fibrin
nanofiber hydrogel promoted facial nerve regeneration. And carried with dental pulp stem cells or
differentiated dental pulp stem cells respectively, the aligned fibrin nanofiber hydrogel further promoted
facial nerve regeneration.

[<$#iA] facial nerve regeneration; aligned fibrin nanofiber hydrogel; dental pulp stem cells

JEEIE pH HERFEMEREFHTFESHRABENIEA
R AT OB

[HZE1 B YUEZ AR EEERES N AEKEF B 1 (transforming growth
factor B 1, TGFB 1), WuFExX AL M2 ARG EEMER . AR S R H AL ] 5
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FREAER AR R S A B, WA A AR P RN UEYE TGE B 1, S HAT RS & HL.

Tk @I O oA R & RN TR I B R, AL )E, 5 Nb Al Tr
Th e 25 T SO ) A R /K R S A, TR ST 3 S PR B R AR A R s AT I A T I R R A
MBS S5 BRI A) . FLBRAE . sRPER R PEARVERE: A DB B IR T kA LR 5 A R T
TGF B 1 [0S 1 FH B B 3 18] 70 /50 4 B A« 38 8« B AR 0 17 43 A B R A 538 26 1 4 i
T T N BAE A AR O B A A AR U 5% T S R B SRR R AR A AR E AR
MR B A2 AR F

GER: WER T AR AR AR 2 A N AT DA LY M T ) R 0T 2 A A I R R R, TE
VA R AR S5 pHL 1 [F] I TR RIS EEMA R, A (B N BOE F ARR T TGEB 1, R3E &
IR T 400, JFaeiEid 81T SMAD (552 54000, RIFHSUEE A0 i
WERR R, TEF BEHT /NBE RS Py, i Ih il SR AE N E & A . MR BE A U R A
JRSZ ARG R thAh, R 55 R B TS Bl A B AR 05 0 VS R I AEVE M TGF B 1, TEZ2MA g1 a
HAR T

SEVe . I AT VR BA A R T R A B pH, AT R P R A K DR AT REAE D — b
ARG NE S AR 7%,

[<#iA1 TGFB 1; FHEFEA; PRI

REMIMET AKT 7R E AR PRI RIEZAR
REM LRH BEE K U EW TR AEBIRIAE RS R R B G R

[HZE]

HE): 2RI IE 20 (LPS) fERMRAEIREL T, BFFT AKT 1ERCE 40/ b Rk KT,
AT A R 1 P AR 2 B 48 (196 97 B it — 5 TR S IR AR 4

Jiiks SR SE % % € & PCR Kzl LPS 1F H T 31 48 M 24h 5 AKT. BMP2. Runx2
PR R A 1 . B 1 4 % BN 285 Western Blot £l LPS 1 A T & 40 ffl 24h j5 AKT. BMP2.
Runx2 &5 H/KFHIRIERE

G5 SERF O E B PCR 45 AL R R LPS HIVUS BB i h AKT. BMP2. Runx2 )R IA &
B R T R (P < 0.05), HfAGi%¥mE . EATZ T Western Blot 45 &L LPS #l ¥ f5
E MR AKT. BMP2. Runx2 FJRIE=H BT XA (P < 0.05), EARIFE L.

Zhis 7E LPSAEF M SREROAEE T, AKT 76 5B 40 i o [ Rk BRI

AKT; FCE M ARISFE % SEmF 2t E & PCR; 8 Ha s By

[R#iF] AKT: SoEaif: MRIE % LI 26 & PCR; 8 1 fu i Bk
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/.

HERSERABEE SRR A RPHIRIEFAR
Ok AIEBERICE B

UEZEY B W& Wi R (BTK) 7EEA AR IS A R b g ik, bhik—2
W9t BTK 538 PEAR A JE R B R R &R

Jiid K R S T R IR e MR TR AR A R SRR, X SRS S A SR A AT A CT B2
i, HTARIE BIRE DL R IRARS - AL g B0 52 35 i 3K B A S R AR R L2 A8 4k . R A
G LU 2 G 5 3 T BTK 7E S BR 1 I Ge s PR v (¥ 2 11 R 0E 7K1 SR S 2% % 7€ & PCR
I3 T BTK 1E 28 1 BR B B G WA AL o (1 ik R e 0K 7K

5 micro-CT M HE 45 R 0oR: BRI B PEAR S B R Sh B B M i i T, 53K
RARE JG, ROEMMEAR R R BCE R s THC &5 R IR, BTK 7E 3% Bk 5 & e sh P s 24
HREERIAER EE VA, BTK 7E3HERE R 2w 58 2] =g (p<0.05) ;5 PCR 4R ER,
HERGERE YL, BTK K3 R E L AKCFE 2w I 1) mRNA FiE/K ik 8w (P<0.05) , HS
CTSK 3L R R IE KT HA A F A

51 BTK TEMEMR VR A A p g R, BRH S5 TR MRRE RN R R, Bk
MU frite— BRI

(SR A SRR ARG : 2R MR TEIRRE & ALY E

RYIRYY S R

BT R T A 2 S B B AL B BR 5 & TR M o< 32 20 il [ - R
12t R B i

LR H A i bR DEER

[(HE] HI: AR A Z R4 (Disc displacement without reduction, DDw/
oR) H A HIH MR N AUE3) 2 BRARER, &7 B v] fe K AR 8RR B WROSCEL 28 2F A [H] W T
e, SR, HElHATE R DDw/oR BUR R & WS 43 F LS. BRIk, AR 7T B 1) &2 i ik
DDw/oR BUER R B W WCH 55X A ST 2 R RIAK R BR 7, IRV 2 7 R IA 40 & 1
MIP-18 H1 RANTES 7E#R R B WU b i A8 2AE

MBI AR ERERE 6 N, A EHEA#AEE 25 N, KA EE ik
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w12 N, tEEEWRCE 13 N AN 27 PR E A s R (0 S 40 Bt O v 0 I IR BRAIE AN
RS PR TR AL BRSO O B A B R . ZE B SE IR i A D BB MR B R RAW264.7 4t iEid
CCK-87Z%. Transwell /N3 . TRAP B8, Tl S2 3G M 4% MIP-1 8 Al RANTES X ELWE4H Ju G 58 L 3L #2
B A2 .

5. MIP-1B FEAN 0] 5L BT A% A0 A i WO i) 8 25 5GTh & & 235 7 mis RANTES £
AN 5T B H0 RS A7 A4 B WAL I B DR R 35 T MIP-1 8 I RANTES ¥ B SE 4L B W41 i
(FIVEF; RANTES {2 RANKL /5 (R 40 B E A% o

S5 AWFITRIL RANTES W BEA2 2 530 670G 15 AN 0] 5 14 25 1 # A S0 I WIS 1 O B 4
Tz —.

[REERY BRI A WA RTAL; BRI RANTES; MIP-18

Decorin, EGFR, C-myc #1 P21 £ OSCC HjFKix
BRI

#ik4:  Nie Min-Hai Liu Xu-Qian 78 g E R F & T EE B

[HBE] HW: W MREA R (Decorin) « REAEKK T 521K (epidermal growth factor
receptor, EGFR)  FUm K C-myc FI4H M ] B 85 1 A 1 S B o) 57) (P21) DU &R A 7 1 s
R 4 ffifE Coral squamous cell carcinoma,0SCC) FIEH F R H A I RIA . A H KR L HIGIRE
Mo Jiik: 4rmlfesE 72 4l OSCC B3 [ 4L 2UR 16 Bl &R IEW A ERA K, KH R HI UL
R W SR DU B B LI E AT A S . SR IWIEW F iR 2. . k50K 0sCC
i #2h, Decorin dEM P21 HH K MHPERIAFIZH F(C, EGFR A M C-myc dHKIBHIER
IR Z E e, 2R RA S 57 L(P<0.05) Decorin 5 EGFR(rs=-0.79).Decorin 5 C-my(c
1s=-0.98) . EGFR 5 P21 (rs=-0.94) . C-myc 5 P21 (rs=-0.91) 25 A PHIE R IE R E MM R K R
Z51e: Decorin Al P21 R[AESI] OSCC MK A K s 1l EGFR Al C-myc "] fefieidt OSCC Hy K EK
J& Decorin 7] GEfIH] EGFR 5 C-myc 1L, BEM{ZHE P21 H)3RIE, 44| OSCC MR AR &

[REEA1 SRR i EE M, R AR T2, SumEER: 4000 B & 5 K0
A Bl A0 1 71
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B 2-AR BRFFFIHIHI CD133+ Mz B4 AR R 4F IR 5%
KOM D AR W TR OB

[(HE] AWARSENT B2 'Y LIREKAEZARTIE CD133+ 5 6 240 i b 1) 22 A 15 5 DA S FH
Ty B2 SRS 1 R 9 4 M 0 RE R 1 20 B T e ) AR A DL R AR A O 2 R R IA LR . R AT Rqt-PCR
J Western blot £l & 3 CD133+ 40 B2 24K LIS Rk, ATBERIKE B 2 SZAAKE 7 BT 771
ICT118-551 fEH T iZ4i 8, CCK-8. IR K transwell 1= 28 S0 ¥4 & L 26 909K FE A 16 in CD133+
AR IGHE . IE R AR 2B I RE ) ¥ s B0 o [ IR s e S R IR ICT1118-551 /E H J5 MAPK A&
PI3K-Akt PIE R I 2 S B R B R iR 2, BRI E. FAVE AL, B2 kv AE R 1 s B
TEIT R — AR . JEH B2 24K AT REIE IS MAPK Fl PI3K/Akt 25 (5 518 % UL 2 5 1 s 0 e
MRESKRE.

[kl B2 % LIREAEZh; CDI33+ MEEHEaniL; [y Ahee: ZRREER

Metabolic reprogramming of normal oral fbroblasts correlated
with increased glycolytic metabolism of oral squamous cell
carcinoma

SREE PO )IREE A Y O BE B

[#Z]1 Cancers show a metabolic shift towards aerobic glycolysis. By “corrupting” their micr-
oenvironment, carcinoma cells are able to obtain energy substrates to “fuel” their mitochondrial
metabolism and cell growth in an autophagy-associated, paracrine manner. However, the metabolic
changes and role of normal fbroblasts in this process remain unclear. We devised a novel, indirect
co-culture system to elucidate the mechanisms of metabolic coupling between stromal cells and
oral squamous cell carcinoma (OSCC) cells. Here, we showed that normal oral fbroblasts (NOFs)
and OSCC become metabolically coupled through several processes before acquiring an activated
phenotype and without inducing senescence. We observed, for the

frst time, that NOFs export mitochondria towards OSCCs through both direct contact and via
indirect mechanisms. NOFs are activated and are able to acquire a cancer-associated fbroblasts
metabolic phenotype when co cultivation with OSSC cells, by undergoing aerobic glycolysis, secreting

more reactive oxygen species (ROS), high I-lactate and overexpressing lactate exporter MCT-4, leading
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to mitochondrial permeability transition pore (mPTP) opening, hypoxia, and mitophagy. On the other
hand, Cav-1-low NOFs generate l-lactate to “fuel” mitochondrial metabolism and anabolic growth
of OSCC. Most interestingly, the decrease in AMPK activity and PGC-1 a expression might involve in
regulation of ROS that functions to maintain fnal energy and metabolic homeostasis. This indicated, for
the frst time, the existence of ATP and ROS homeostasis during carcinogenesis. Our study suggests that
an efcient therapeutical approach has to target the multiple

mechanisms used by them to corrupt the normal surrounding stroma and metabolic homeostasis.

[K$#i7]1 Metabolic reprogramming; ROS; Mitochondrial transfer; 1-Lactate; autophagy

TR R K& /546w A SSRO FAREIGREIZEESH FaXT
UL BL fE 2 (8] 48 R M Y [E] B A 51

JrOmg PUIREE A T BR B

[(FZE]  (FHEH Y BT AT R AN Al 48 8 A2 XU R SR ARBEIT R (SSRO) ik
SRAV LA E 1R DX ) DA B 73 A TR i R SR Ao B e AR AT 615G 19 DL C FE 22 T8 AR Sk KT e 53 D
I 30 1F 2014-2017 SEmti2 THe00 DU ERBE ) 3% CRAATR 19 61, Fals48 11 41, Frf &
F AT AU SSRO, R & 1R CT SURNEAT =4EE &, 2l LbEUEE ARAT. RJa—H.
ARERIPBRRALE, I EBEHERR LRI B AR, FERATILAE . &EA S 505
V2 U AT R K T U A R MR AL B A ZE S, LR R AL B AL ST LT 2 A
MR . CRTFEEE R Y N 8G9 (8 R R AL B ARAE AR G IR T F ailal R, W
AR J5 KSR RAL B WAR BT ARG IE ) RG22 5 . A OCME M 45 R B RR A7 B AR K
HRILECE 2 B RO R R &R, BIRATICAC R s, BRRA BN, (458 ] XK
TVLEC RN RN, Bl Ko N A 4 85, 4ERF SSRO AR5 R Fa e P Bt i A5 B Oy 2,
Arxt T HR AL B AT DL AR R IR0 5 L B ZE 35 B V= A 500 T 800 R 5 PR 5 AR 1 R B
.

[RBRY TN, BRRREN: TR, TaUs%; SSRO
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Chondrogenesis of BMSCs for maxillofacial rehabilitaion

B2 Yimin Zhao ZBPUZEZE K22 10 1 BB 15 2 R

[#§Z] Little capacity of cartilage’ s self-regeneration after degeneration for its avascular nature
leads to clinical treatment starving for functional tissue engineering strategies. Induction of MSCs
chondrogenesis by co-culture with chondrocytes has drawn more and more attention as it can relieve
the shortage of donors’ chondrocytes and construct larger quantity of cartilage tissue engineering. In
this work, we use cell bricks(fragmented chondrocyte macroaggregates) and PRP(platelet-rich plasma)
to achieve a novel injectable niche for chondrogenesis of bone mesenchymal stem cells(BMSCs) as
well as preventing its ossification to realize maxillofacial rehabilitaion.

[X%$Ei7] Extracellular matrix; BMSCs; Chondrocyte bricks; PRP; Cartilage regeneration

MiR-137 knockdown promotes the osteogenic differentiation
of human adipose-derived stem cells via the LSD1/BMP2/
SMAD4 signaling network

J  BE  Peking University School and Hospital of Stomatology

[#§Z=] MicroRNAs are a group of endogenous regulators that participate in several cellular phys-
iological processes. However, the role of miR-137 in the osteogenic differentiation of human adipose-
derived stem cells (hASCs) has not been reported. This study verified a general downward trend in
miR-137 expression during the osteogenic differentiation of hASCs. MiR-137 knockdown promoted
the osteogenesis of hASCs in vitro and in vivo. Mechanistically, inhibition of miR-137 activated the
bone morphogenetic protein 2 (BMP2)-mothers against decapentaplegic homolog 4 (SMAD4) pathway,
while repressed lysine-specific histone demethylase 1 (LSD1), which was confirmed as a negative
regulator of osteogenesis in our previous studies. Furthermore, LSD1 knockdown enhanced the
expression of BMP2 and SMADA4, suggesting the coordination of LSD1 in the osteogenic regulation
of miR-137. This study indicated that miR-137 negatively regulated the osteogenic differentiation of
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hASCs via the LSD1/BMP2/SMAD4 signaling network, revealing a new potential therapeutic target of
hASC-based bone tissue engineering.

[<#17]1 microRNA; human adipose-derived stem cells; LSD1; osteogenic differentiation; signaling

3D #TEN 5iE BHE AR FERT A R M8 K REER IR FL It peek
BENNESRARAEESHRRATR

R 5 T BEFERKEE IR

[FEE]1 REEREAH (peek) /2 & BHUH S0 5 T OMBL Z —, B R i 48 5 1R e A 7
FAUERE. SR, H ARG K peek AT DL ST 4EFE RO . M X — L, AW TR
P = ZET ENANE SRR 1 BAT R N SR ES A (RFLAR 1.0-2.0mm) [ peek WFE, IR HIRAR
FRIR A 2] 7 ALK . SEISAE RSN ELEL TG peek 2R 10 AT 115 AL peek 2 T 24 1 Rl Y A 18
ETEBL,  FEMR N R AR 22K B S TS 8 B S R AR I S WD 2 LA 17 AN TR RS I IR 5 4 R D 1 2
FLIRBEBERR (peek) 7EARN AU N . BRI LR T fle 2t N B2 IR e 2T AR 2 URG FY . 1A 3 S IR 4
H 92 5 peek WUFE 5 AH B AU AES G IURE T AT P9 SCIC 45 44 F1 AR D A FL 3R THT 1Y) peek B A<
REA e AR R ER S, DA EEAEmR, B ImRN A FAARHMEE T .

[X$iA] REERENE: 3D 4TED; VEH

2R Rt 34 Bid BMP 55 BEBEE /R TAmME S
LFNRIER B LSS

[l

FRUR  AEJEgR X R DUJIDRZAMEDh DB b

Ak

[HZEY AT 5t 705 T 40 s o o2 T BROP R R e e B 45 A I oG BE . DAAR I FRAIE i,
Z & - EARK RGN TR T RCE A R PR E B . AW KL RIS
WA B, RFTZ R Vel 34 4% & B A) 78 ot 140 M BB 0 A A/ BRBIB bR AR B 45 & 10 7R
HLEE,

WF 52 7 9% Al siRNA @ % hBMSCs H USP34 % ik, 1E KA BCE 5% 5 55 78 28 85 b K
USP34 g B % hBMSCs 7R 40 i 7 A sz .~ — 22, FIlH CRISPR/Cas9 £ AR Usp34 flox /MR,
R H Prx1-Cre /v SRR E A, 1E/NBAE AR ERR Usp34, WS Usp34 6l = 55 /) BB U 1
S . [RI, 7E Usp34 5 5 M bR/ B8 i N ERRAEL M, WEEE Usp34 Bl Z 5o AR A 1 B 45 &
IREIT . 55, 454 RNA-seq #ll co-IP HRMEATHLERR FL, K3 USP34 4% Bk RAM(E T i@k .
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WHFEEE A USP34 i[5 40| hMBSCs &SNl 7346 . Usp34 5 M BR 20 UK B & B FEC,
HAERGER T [, Usp34 K55 P 5 4 il Al ik B 45 S I . e, 8t HLEAT 2L
USP34 jdi it BMP {5 =i #% 4% BMSC BH 71t

Wi 4518 : USP34 1L [T BMP {5 588, 4% BMSC Bud 7 AP B 45 & .

[X$2iA] USP34; FfEMEE LG, I T4M: s ib: BMP 5 58k

Mitochondria transfer enhances BMSC osteogenic, migration,
invasion abilities in vitro, and bone defect repair in vivo

R ARBERE  JERUREE DR B

[#=1 Mitochondria plays an important role in self-renewal, differentiation, and cell metabolism
of stem cells. Mitochondria have been discovered to have the capacity to transfer from cell to cell
spontaneously in vivo. Thus, we aimed to investigate the potential benefit of mitochondria transfer
from donor rat bone marrow mesenchymal stem cells (BMSCs) to recipient BMSCs in vitro and in
vivo. Here, we show that compared with normal BMSC, BMSCs transferred with mitochondria showed
a stronger promotion on bone formation and on increasing bone mass when transplanted into the bone
defect area in a rat cranial 5Smm critical-sized model (n=3). After osteogenic induction for 14 days,
BMSCs with transferred mitochondria showed a greater osteogenic differentiation capability (p<0.05),
revealed by Alizarin red staining, PCR and Western Blot. BMSC migration and invasion abilities
were also improved by mitochondria transfer detected by transwell test. Therefore, we conclude that
mitochondria transfer has the ability to enhances osteogenesis, migration and invasion of BMSC in
vitro, and transplantation of BMSCs with transferred mitochondria promoted bone defect healing
process in vivo.

[<#ifA] Mitochondria transfer; BMSC; osteogenesis; bone defect repair

The unique regulation of implant surface nanostructure on
macrophages M1 polarization

2575  Zhang YuMei Song Wen %% 75 7 [ K2 I B 12 e

[#Z]1 The inflammatory response is the first and inevitable event after implant surgery in vivo,

in which the macrophages M1 polarization is mediated. Numerous publications indicate that the
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physical properties of implant surface nanostructure can influence macrophages M1 polarization status,
whereas the regulation mechanisms have not been elucidated yet. Unlike the conventional biochemical
factors that can directly bind to the cellular surface receptors or be transported into cytoplasm, the
physical information of implant surface nanostructure can only be sensed by direct contact with cells.
Therefore, we infer that the implant surface nanostructure may have unique regulation mechanisms. In
this study, we compared the influences of the titanium implant surface coated with titania nanotubes on
the surface (~100 nm diameter, NT-100) and the standard IFN- vy /LPS stimulation on the macrophages
M1 polarization. Both the NT-100 surface and IFN- v /LPS stimulation could induce macrophages M1
polarization, indicated by significant upregulation of M1-specific molecules including CD86, iNOS,
CCR7 and IL-1 B, without affecting the M2-specific molecules including CD206, Argl and IL-10.
However, we found that the IFN- v /LPS induced macrophages M1 polarization was mediated by the
RBP-J-IRF8 pathway, whereas the NT-100 surface was related to the MAPK pathway, e.g. the JNK and
Erk1/2 signaling. Our study demonstrated that the implant surface nanostructure has great potential
to trigger the host inflammatory response through distinct pathways from conventional biochemical
factors, which may remind us to re-consider the unique regulation mechanisms of nano surface on
cell functions. Our finding offers a theoretical basis for titanium implant modification to benefit tissue
integration.

[X$#i7A]1 Inflammatory response; surface nanostructure; macrophages polarization; RBP-J; MAPK

The Mechanism of Setd7 Regulating Chondrocyte Apoptosis
in High Oxygen Partial Pressure.

SR ORISR O B B
FAOhL TUMNBERL A H R R R B

[HE1 B RERET, WEAHNS RAEBTHREMR LM AR S
KRR HLR, o BB R AR &, S8 0 2 T i BT 1) A 5ot 40 4 B 1 6 P i
RO RATHTIRINE 3 B 55 Setd7 KB, AWHIT B LEM B Setd7 7E 4 R HIRE T
B N R R T i B S s AR TR AL, DAPR R TR R AR R T A T A

Jivk: B, FH TNF- o JRSCRCE 4R 55 M BiE S N A e F2, IR R s 40 i i1t
R R IE B0 o fe % AR TN 32 22 S OA /NRROGHTHCE N CD31 Rik. fEARIE S KN, #H47
g M RNA-seq, ikt Setd7 RIAF i . T Setd7 KikJ5, western 5 ik JAK/STAT
WSS L. HIF-1 o KBRS DG B R IA Rk A, A ZCE 40 T 5 Bl TNF- o JlER
A S SR 5 S R A RS

g OFEZ K OA/NRKTKHE N CD31 Ri&THE, TNF-o FEKE M, NF-kB @
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PR, BT RIA T R, RIERENEARTER: @FE S ET S S, JAK/STAT @ % #0E,
Setd7 £iATFF; @ULER Setd7 Ja, WEMM LiEH S N R MITFEEE IS, BCE4niE T,
HIF-1a S AN, ToEbEREMA G R IL T =

gk ERMERTFRIBCN, WHHEYiEIAEARITE, SEEREES R, EHEE
ik JAK/STAT @21 Setd7 Rik, Setd7 — 7 MJE M El Bt — LB E A E, H— FHiGSFRE
AP T .

[k#IFA] H o K; Setd7; FHE4uMEIE T FEAQHE

BMP4, BMP2 BEEREAFLEXRIERTFEREBERH
R MFITH BE ST 4T

X E ® GEX bR KFORERBER

UEZEY B 7828 KRG B T Il BMP4. BMP2 JE R 8438, HAR R RASHE W 5 FE I .

Jiiks USUEE 120 A B AR ZHOF e Rk BB BULR B AR B e RIEBR A 2, R MR AN 4
HUDNA, XfH 18 4B # T &4 8 T, 47 L EEHERTY I FFE, a5 0 R M
KM 35 ANBEEH, 55 4 B AT BMP4 B[R B Sanger Wl /7o AR 48 S0 P 000 57 128 L RAE,
Sanger I J7° 46 UE R A8 S Z R L 53 B8 40 M. AR AN G Ge B A2 YRR AR 5 RL, Western Blot 246 6 Wl
BMP 3 % T 7 154> F SMAD1/5/9 & ABS R /K T o X S8 A8 35 45 2 3R AT 1 5 BE R B S 18 22 A
A

SE. R 3] 34 BMP4 B 548 ¢.58G>A (p.Gly20Ser) , ¢.614T>C (p.Val205Ala) , ¢.326G>T

(p.Argl09Leu) A 1 ANLAER H AR ¢.751C>T (p.His251Ty) o FUw Ml c.614T>C FlI

c.751C>T W AeH UIREsE I . Dy RE 5L 50 1IE 5L P A RAZ A BMP4 25 115 8 BMP Gl % R 49 70+
SMAD1/5/9 & IR A /KPR T BF A A o 457 2 A . 030 B 25 P OIS

SAMNE PR 18 25 RS B3 iR HE BMP2 #5 R4 ¢.393A>T (p.Argl31Ser) o If
RE SEI0AIE S AR BMP2 25 1530 BMP @ % T 15 4> 7 SMAD1/5/9 &5 I R 1L KK T 87 A=
B, BF LAERKEAL. BBHEARE, EHE. B0 % B,

4510 B DR ) BMP4 RAZFE S RVEGF g ik % 8 3.3% (4/120) - BMP4 K
BMP2 KA 1] G 3 B RVES A Jf 2 FE AR .

[R8IR] e RMESE: B RE: ERELR, BRASKREEA
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17 B -estradiol Enhances Occlusal Interference-induced
Masseter Muscle Hyperalgesia via Upregulating Trigeminal
Ganglion TRPV1 in OVX Rats

ooz WEKEE dbRUREE DB EER

[#ZE] Objective: To investigate whether 17 B -estradiol (E2) could enhance occlusal interfere-
nce-induced masseter muscle hyperalgesia in rats, and whether this involved TRPV1 expression.

Methods: In the first part, four groups of adult rats (male-control, female-control, male-occlusal
interference, female-occlusal interference, n=4) were prepared to compare the sex difference of
masticatory muscle hyperalgesia following 0.4-mm-thick metal crowns insertion. In the second part,
30 female rats were randomly divided into 5 groups (n=6): a group of sham-ovariectomized rats
and 4 groups of ovariectomized rats that treated with E2 by subcutaneously injections at doses of
Oung,20ung, 801 g, and 200 1 g respectively for 10 days. All rats received occlusal interference on
the last day. Head withdrawal thresholds (HWT) were examined using a modified electronic von-
Frey anesthesiometer. Expression of TRPV1 in trigeminal ganglion (TG) was detected using western
blotting. Immunofluorescence staining was used to reveal locations of estrogen receptors (ER- a , ER-
B, and GPR30) and TRPV1 in TG. All differences between groups were examined by ANOVA.

Results: Both male and female rats exhibited decreasing HWT in temporal muscles and masseter
muscles on both sides following occlusal interference insertion. The mechanical hyperalgesia peaked
from 5d to 7d, with females more sensitive than males (P<0.05). E2 decreased HWT in masseter
muscle and exacerbated occlusal interference-induced nociceptive response in ovariectomized rats in a
dose-dependent manner as compared with O 1 g group (P<0.05). Western blotting indicated that TRPV 1
expression was up-regulated in TG with increasing dosage of E2. In addition, ER-a , ER-B and
GPR30 were co-localized with TRPV1 in intact female rats TG neurons.

Conclusion: Our study suggests the high levels of E2 may be a risk factor for occlusal interference-
induced masseter muscle hyperalgesia in rats, and the up-regulation of TRPV1 in TG related to E2 may
explain the great masseter muscle hyperalgesia in female rats.

[X#i7A] Estradiol; Orofacial pain; Nociception; Trigeminal ganglion; TRPV1
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Improving the wear performance of feldspathic veneering
porcelain by ion-exchange strengthening

X W FEEFRKZEOFEBEEER

[#Z]1 Objectives: The present study examined the improvement of wear performance of feldsp-
athic veneering porcelain caused by ion-exchange.

Methods: Bar (N=90, n=10) and disk (N=30, n=6) specimens were prepared using IPS classic as
feldspathic veneering porcelain. After ion-exchanged by melt KNO3 at two temperature with different
time, the bars were tested for three-point flexural strength, hardness and fracture toughness. The disks
paired with zirconia antagonist were tested by a pin-on-disk tribometer with 10N up to 5.4 105 wear
cycles in artificial saliva. Wear analysis of porcelain and zirconia was performed using 3D profilometer
and analyzed with one-way analysis of variance and Tukey’ s post-hoc pairwise comparison
procedures. Worn surfaces were examined with scanning electron microscopy.

Results: The lower exchange temperature (380°C ) exhibited a better mechanical properties, specif-
ically, it showed an obvious advantage with prolonging the exchange time. The time-dependent wear
behavior of the porcelain showed running-in and steady wear stage with characteristic microstructure
of worn surfaces, and the 380°C /64h group which is with a thick better ion-exchange layer presented
the best wear performance.

Conclusion: The feldspathic veneering porcelain with low temperature and longtime ion-exchange
may be an effective way to resist wear.

[3<$#i7] Feldspathic veneering porcelain; Ion-exchange; Mechanical properties; Wear performance
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[R$ERA1 Sa9KBk: F4a: SEERIT: CTSK

Epithelial Wnt10a is essential for tooth root furcation
morphogenesis

&AW & JERURFEHEER

[# =1 WNTI0A plays a crucial role in tooth development, both bi-allelic WNT10A mutation
patients and Wntl0a-/- mice show taurodontism. However, whether epithelial or mesenchymal
WNT10A controls the initiation of root furcation formation, and the functional significance of

WNTI10A in regulating tooth root morphogenesis remain unclear. In this study, we investigated

how Wntl0a affected tooth root development by generating different tissue-specific Wntl0a
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conditional knockout mice. Wntl0Oa-knockout in whole tissue (Ella-Cre;Wntl0Oaflox/flox) and dental
epithelium (K14-Cre;Wntl0aflox/flox) both developed an absence or apical position of root furcation
in mandibular molars, a phenotype that resembled taurodontism. Immunofluorescent staining of
E-Cadherin and EdU revealed a decreased epithelial cell proliferation at the cervical region of first
mandibular molar in K14-Cre;Wntl0aflox/flox mice at post-natal day 0 (PNO), right before the
initiation of root morphogenesis. Interestingly, we found an increased mesenchymal cell proliferation in
the pulp of putative root furcation region of first mandibular molar in K14-Cre; Wnt10aflox/flox mice at
PN4 and PN7. RNA-seq indicated that among the Wnt ligands with high endogenous expression level
in tooth germ at PN4, Wnt4 was increased after epithelial knockout of Wnt10a. By immunofluorescent
staining, we confirmed mesenchymal expression of Wnt4 and active- B -catenin in the putative root
furcation region, where the overgrowth of dental pulp took place, was significantly increased in
K14-Cre;Wntl0aflox/flox molars. Furthermore, after suppressing the elevated Wnt4 level in K14-
Cre;Wntl0aflox/flox molars by Wnt4 shRNA adenovirus and kidney capsule graft, the root furcation
defect was partially rescued. Taken together, our study provides the first in vivo evidence that epithelial
Wntl0a guides the root furcation formation, and demonstrates that epithelial Wnt10a plays a crucial
role in controlling the organized proliferation of adjacent mesenchymal cells by regulating the proper
Wnt4 expression during root furcation morphogenesis.

[<#iA]1 Wntl0a; taurodontism; proliferation; root furcation; tooth root development
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(p=0.08) , BE/NF CR 4 (p < 0.05) . BF 4738 5 B ZI Rl iR 24 4080 20%, Z Ak 5 248034
B 40%, CR 5373 55% ;& 75%, CA 53713 10% M 25%. 45k KA RRAENEE
Bk B B F MOD S0 G BN IR GBS IR R A R ILAE, HEMR T HBEAWAR, 5L
BB AL G A LB IR AT IIE R T HH A — 2 il .

[T KR TR L%BR: FRIEE

Glass-ceramic resin-bonded fixed partial dentures for
replacing a single premolar tooth: A prospective investigation
with a 4-year follow-up

SOBTHE AR OR s L R A B

[4#§Z=] Statement of problem. Resin-bonded fixed partial dentures (RBFPDs) are a reliable treat-
ment option for the replacement of a single missing tooth. Glass-ceramic may be a promising material
for the fabrication of RBFPDs, but clinical verification has been lacking.

Purpose. The purpose of this prospective clinical study was to evaluate the outcomes of glass-
ceramic RBFPDs on participants with a single missing premolar.

Material and methods. Twenty participants were treated with 2-retainer RBFPDs. These RBFPDs
were made of lithium disilicate glass-ceramic (IPS e.max Press; Ivoclar Vivadent AG) and designed with
improved C-shaped retention. These prostheses were evaluated at 6 months, 12 months, and annually
thereafter, and were classified as survival or failure. Analysis was performed with the Kaplan-Meier analysis
(95% confidence interval). Modified United States Public Health Service (USPHS) criteria were used to rate
the clinical performance. Parameters assessed were fracture, marginal integrity, marginal discoloration, color
of restoration, secondary caries, and abutment looseness mobility.

Results. Twenty RBFPDs were provided, 9 in the maxilla and 11 in the mandible. The mean
observation time was 49.2 months. Nineteen RBFPDs were evaluated as having survived during the
observation period with some acceptable marginal discoloration, 1 RBFPD had to be replaced because
of fracture and secondary caries and was evaluated as a failure. The Kaplan-Meier analysis revealed a
survival rate of 95% after a 4-year observation.

Conclusions. The glass-ceramic RBFPDs in this study displayed a good survival rate and clinical
performance, indicating that glass-ceramic RBFPDs might be a promising approach for the short-term
replacement of a single premolar. However, further investigations are needed to determine the long-
term outcome.

[<##ir] glass-ceramic; resin-bonded fixed partial dentures; premolar loss; dentition defect; min-

imally invasive dentistry
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Force-induced hydrogen sulfide activates M1 macrophages to
promote orthodontic tooth movement via STAT-1

(PSR 7 N w5
AR FEAERE LS
JA AR LUK DB B

[#Z] Background: In this study, we investigated the regulatory role of force-induced H2S on
macrophage polarization and its contributions to OTM.

Materials and Methods: C57 mice were divided into four groups, control group, Force group,
Force+HA, and Force+GYY4137. Mechanical force was applied for 7 days; HA or GYY4137 was
administered every other day since one day before force application. Each group comprised 5-6 mice. After
7 days, the maxilla was harvested to observe the distance of tooth movement. Immunofluorescence staining
was used to observe the changes of macrophages in the periodontal ligament. The supernatant of force-
loaded periodontal ligament stem cell (PDLSCs) with or without HA was added to macrophages to observe
the changes of macrophages. In addition, the supernatant of force-loaded PDLSCs with or without STAT-1
inhibitor was added to macrophages to detect the mechanism.

Results: Mechanical force application promoted the expression of cystathionine- B -synthase
(CBS), which is one of the H2S-generating enzymes. It also increased the number of M1 macrophages
which stained positive for CD68 and nitric oxide (NO) in the compression side of the periodontal
ligament. Injection of CBS inhibitor or H2S donor could further repress or increase the number and
cytokine expression of M1 macrophages, and the distance of OTM. Mechanistically, force-loaded
periodontal ligament stem cells (PDLSCs) enhanced H2S production, which increased the expression
of M1-associated cytokines in macrophages. These effects could be blocked by the administration of
CBS inhibitor HA. Moreover, force-induced H2S steered M1 macrophage polarization via the STAT-1
signaling pathway in vitro and in vivo.

Conclusion: These data suggest that force-stimulated PDLSCs produce H2S to polarize
macrophages towards the M1 phenotype via the STAT-1 signaling pathway, which contributes to the
OTM process.

[X#i7A] hydrogen sulfide; macrophage polarization; orthodontic tooth movement; mechani-

cal force
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Bidirectional regulation of Interleukin-17 on osteogenesis and
osteoclastogenesis

PR teukAl [T OR IR BB
7] NS

[#=]1 Bone remodelling is a strictly regulated dynamic process of bone formation and resorp-
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tion. The cytokine interleukin (IL)-17 critically orchestrates the activation and differentiation of both
osteoblasts and osteoclasts. Osteocytes, which are the most abundant cells in bone, have long been
thought to orchestrate bone remodelling in response to the flow of extracellular fluid by detecting
and coordinating the function of osteoblasts and osteoclasts. However, the contribution of IL-17 to
osteocyte-related bone resorption and/or formation remains unclear.

To investigate the role of IL-17 in osteoclastogenesis, we tested the osteocyte-like MLO-Y4
cell line and bone marrow macrophages (BMMs). It was found that IL-17 activated osteoclastic
differentiation in the co-culture system of MLO-Y4 and BMMs, and this differentiation was attenuated
by shear stress. Additionally, the extracellular signal-regulated kinase (ERK)1/2 and the signal
transducer and activator of transcription (STAT)3 pathways in osteocytes were suppressed by IL-17 but
activated by shear stress. The intercellular EphA2-ephrinA2 and EphB4-ephrinB2 signalling pathways
played important roles in the IL-17-dependent osteoclastic differentiation.

To study the role of IL-17 in osteogenesis, we tested mesenchymal stem cells (MSCs), MC3T3-El
pre-osteoblasts, MLO-AS5 post-osteoblasts and MLO-Y4 osteocytes. It was found that IL-17 induced
the osteogenesis of the MSCs and was further promoted when co-cultured with osteocytes. The
inflammatory factors IL-6 and IL-1 B played important roles in the IL-17-dependent differentiation by
activating the phosphorylation of signalling pathways AKT, STAT3 and ERK1/2 in the MSC niche.

Our results indicate that IL-17 plays various roles in the different stages of osteogenesis and
osteoclastogenesis, and osteocytes pivotally regulated the IL-17-dependent differentiation. These
findings provide important insights into the mechanisms underlying osteoclastic and osteoblastic
differentiation. IL-17 modulation-based approaches could be developed as novel therapeutic strategies
for enhancing bone remodelling efficiency and stability.

[<#im] IL-17; Osteocytes; Bone remodeling; Osteogenesis; Osteoclastogenesis

MR TGF- B 1 5 PDGF-BB Bx& [z Fi XF IEBF 5F [E /111l Pyk2
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Mg M SCBERER S M i R B

[WZE] B W AMNEEAEKE T -8 1 5MEYE L NRATE A K BT -BB BA B X
A E AR Pyk2 RIAFE M. J7ik: 160 X SD KERBENL /N 2 H, L IEE TR,
A HVES S rhTGF- B 1 5 rhPDGF-BB [R5 0.1 mL, B 4330 AH [F & & 1) PBS. fnJija 1.
4. 7. 10+ 14 d o AAEFER KA 1 /ANE KR MEF B3I, TRAP Y170 B 40 it
£, Pyk2 R FE DR KT 43 0l FH 4 9% 4H 234k 2 L 035 A RT-PCR Al . % A SPSS19.0 {4 G Xt
BTG M. AR 2HFRIEEAESE 4, 7. 10, 14 RHAFRIIYER (P<0.05) ;
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A T ST SO B T B 4L, BRES 14 KA, HA KM R A EA Z R (P<0.05); AA
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Three-Dimensional Mechanical Microenvironment Enhanced
Osteogenesis Potential of Mesenchymal Stem Cell-Derived
Exosomes

JRmREE DU IR ZE A i BE B

[#Z]1 Objective: Exosomes secreted by Mesenchymal stem cells (MSCs) emerge as significant
media of cellular communication and key components in cell-free therapy in regenerative medicine.
As mechanical sensitive cells, MSCs respond to the mechanical microenvironment to orchestrate
their function and behavior. But whether biomechanical cues affect the exosomes of MSCs remains
unknown. Thus, this study aims to explore the functional change of exosomes secreted by MSCs in
periodontium in response to mechanical environment.

Methods: PDLSCs were cultured in a 3D strain microenvironment model engineered with
microscale magnetically stretched collagen hydrogels. The morphology, particle distribution, marker
protein expression of exosomes secreted by PDLSCs cultured in different mechanical environment
were analyzed. The pro-osteogenesis property of exosomes on human bone marrow mesenchymal
stem cells (HBMSCs) was evaluated through cell viability, cell proliferation, cell migration and
cell differentiation assay. Next, exosomes were locally injected into alveolar bone defect in SD rat
models to evaluate their function in osteogenesis in vivo. To explore the mechanism of the effect of
biomechanics on exosomes, miRNA expression in exosomes were analyzed by high-throughput miRNA
Sequencing.

Results: Detailed characterization revealed that exosomes secreted by PDLSCs in different
mechanical microenvironment were with similar morphology, particle distribution and surface markers.
Exosomes secreted by PDLSCs under mechanical stimulation were more prone to be endocytosed
by hBMSCs and more potent in inducing proliferation and migration of hBMSCs, when comparing
with PDLSCs under non-stress environment. Alizarin red staining and molecular analysis confirmed
that treatment of exosomes secreted by PDLSCs under mechanical stimulation lead to a significant

increase in osteogenic differentiation of hBMSCs in vitro. MicroRNA sequencing revealed significant
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differences in miRNA expression between exosomes secreted by PDLSCs with or without mechanical
stimulation.

Conclusion: Exosomes secreted by PDLSCs in a mechanical microenvironment are more potent in
promoting bone formation. Our findings reveal biomechanical cues profoundly affect the bio-activity of
exosomes secreted by PDLSCs, which providing a foundation for using mechanical microenvironment
to control the characteristics and enhance the osteo-inductive functions of exosomes in cell-free therapy
for bone regeneration.

[X$2i7] exosomes; mechanical microenvironment; MSCs; osteogenesis
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Signal Transducer and Activator of Transcription 3 is critical
for osteoclast differentiation and bone remodeling

MUz¥  Dai Qinggang Jiang Lingyong A2 1H K24 B 2% B it & 26 FL N IR BE B

[#Z]1 The remodeling of alveolar bone is the basis of orthodontic treatment, periodontal treatm-
ent, and dental implantation. Signal Transducer and Activator of Transcription 3 (STAT3) plays a
central role in cell survival and function. STAT3 has been demonstrated to participate in maintenance
of bone homeostasis in osteoblasts, but its role in osteoclasts in vivo remains undefined. Here we
generated a conditional knockout mouse model in which Stat3 was deleted in osteoclasts by Cathepsin
K-Cre (Ctsk-Cre). In this model, osteoclast-specific Stat3 deficiency caused increased bone mass in
mice, which was attributed to impaired bone catabolism by osteoclasts. Stat3-deficient bone marrow
macrophages (BMMs) showed decreased expression of nuclear factor of activated T cells, cytoplasmic
1 (NFATc1) and reduced osteoclast differentiation, determined by decreases in osteoclast number,
TRAP activity and expression of osteoclast marker genes. Enforced expression of NFATc1 in Stat3-
deficient BMMs rescued the impaired osteoclast differentiation. Mechanistically, we revealed the novel
cooperation of STAT3 and c-Fos to drive the expression of NFATc1. Furthermore, pharmacological
inhibition of STAT3 by AG490 also impaired osteoclast differentiation and formation in a similar way
to gene deletion of Stat3. In summary, our data provided the first evidence that Stat3 was significant
in osteoclast differentiation and bone homeostasis in vivo, and may be identified as a potential
pharmacological target for the treatment of bone metabolic diseases.

[<#i7A] alveolar bone remodeling; Osteoclasts; STAT3; transgenic mice
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TEFARESEFHFEEERES T BRI RHR

TREFR U)K EE AP O R 2 B
=
=)

145 VU1K 2 e i B e

RE] H: GRS RR AR i 5 S8 0 F PRI L, LU R . o
R P TR ORS00 P 100858 2 B B 5 B B L .

Tyt WNHR TS — N ARRR TP BORTO) 103 B, R U P OR SR A
P (57910 SRR PO RCAEL (46 1), SEHUH TE WG 77 115 B9 kUL » WA 0 1 Cmandibular
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plane, MP) Jeid T allff sl 5 MP ~F I B P10 NS5 P, 0l &E NaiF o). SiEe. o
B SR 0] A WCRT JS R B EE &, N AT PRSI 1/3. 1 1/30 2 1/3 b Js o I 24 R JE
DA KA I J2 T e o (0 2 R B i B o o S B o ARV T T AR 3 T 00T T 5 HE T T ) 9 A (MP-FHD
W EE N MAA. YA, AN, 505 =B TR R s R E S T IR B )
Eb (B/T) . FIF SPSS 20.0 Xf #dls #H47 G i+ 0 #r o

5 WURE AW AR WS SR T R R NSO EL S, YR YT IS = 2 T Rl
RVEERE AR R e S A R R RE R A AR S o 0 2 R R A R N (P << 0.05) .
GRS 2 YR I J5 S R SR ) 0 R B A I o O S, T 2 AR S A AR O B B BT 1) S ek
(P <0.001) 5 MR ALY JG = A2 TS & B B 5 35 ) & elcg (P << 0.001) o fi#d
WU B KA EBE I B/T KUCN 77.98%, 80.30%, 82.74%; IEMRAUH =M. HA.
KA EET B/THKIKN 79.16%, 82.74%, 84.98%.

giR: TR A WG, TS SGEARBCN T, J0F X SRR A R o g
iSRRI AR, HRSEENT A ABIE. A EE T EES S S B R
RIS A AN, IR SR B 5T B AR 5, DL/ B T 20 & T & XU o

[$EiR] FREE B, MRAl: SRR BEEmE: gl@ds T8t

,)_,‘\ N » ™.
11697 Al it
RESEREREFRATHEZREMHPNTHR
& gt BEERRKZEE ZWMEER
[FEY RERIEAE A N OGS W R A5 0 Rk B A P3G P A N TS Ze M R T AT
%, R B AR R Z K RAD16-1 J2 SP #4258 i A 55 JF 82 A0 hUCMSCs BEATAR S ST ARRE 77,

W E G IR R IR AR I .
[REAL s RIRE RE

IR E— B R A S R MR T 5

I B FEFE KA =R

[(FE] Wi s S5 QiR X TR Cr )8 S R Pt R S 0 E 2, H il
REB BT TCIEFER B T BE R RSV B @A QU TRl i R/ BB —
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V& 5 K6 AR F B B WA B R AL IR T 22, (EDR S TN BR B — B I HOF B G i R 0 A R AR
R

W% EHL 40 2 8w % CSTBL/6 MEPE/N RN FEXT R, A RRIRAS N IR BR /N B L A28 — &
T EWFJEHIE 3. 5. 7 10 140 21, 28, 35 RO HIALFES /N, AR 5 F1) 4 =X 8 1
Micro-CT J HE 44t TRAP S5 FF 10 s 5 AN IR I 1] s 3 A 2R 0 i L 2R ) i AR A L o

TR 1RG5 S RIRF SR H B A SR, 5 14 KSR s, wdsl
B, SRR AR RS, B R EWN, 35 R SUEEAER: 2. =MEKFERN
TEMEAAEZES, TP S a3 I Ear R (14 RN EFRE R (K
S FHEAE JJERAL) AT RIS E B E AL, BEE B R S SO B K, SRR A AT &
Xof O R R I A i R A3

WA N BB — BRI BAEARE 14 RINFEHHT AR, 35 RAA SRS EPE,
ARG NI R AR B HoAth L CSTBL/6 UM 4R 2 B AY (R B i i FE 52t T — @ M B R 2 %
A

[X#i71 CS7BL/6 /MR LEUE—BEF; WA alEs

FHREMREFRRTHAEE =BT BUEBIER BRI E) A
w5 B2

e B EFEFERRFE=MEER

RZEY N T sk T PR A 58 = B8 oF 3 S — B8 2F 93 7% AR 7 R B WAL P 475 100 2 I A 5 AL,
PR WHRIT 7R 3 AR R e M sGE  SOA B . A R 8 =B 8 B AR R A B U
RS, BATHTE FN T SRR R A U S B R kA, B AR R RNECE, YA
JTRORR M. D, 3T =5F AT 18 58 INRVE R gtk b3k i) 7L

[REIAN R ik, PHASE = BE5F, EIRReHE, B o

BEFXEEFEER 3—7 FHIREABR R EFEAR
B B ACROR CRBEB I 159

[FE] H: @054 X Thommen fEAEKME S 5 3—7 5 49 [BUBUEHTTT, P A 14
R R AR IR FUE IR LS B IR 2 AR R BB Ry A R DR 30 A A AR i TR )
AR

J7iFs A ST g N 130 61 F F) S 4R B, fH N 180 M Thommen %8 Ff 4 & (6.5mm M
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smm) , RJF3—6 MHREMEBE, KJF36-82MH CF¥50.6 NH) SHATHET ML, WIFHIREK
AT VA HE bR AL AEAE AR 5 T 26 30 St WS AL J A DG 2 880 58 e 4 LE ( crown-implant
ratio, C/D AW KM I Kk 55 o

0 FMARAFBEE RN 100%; T m P g E R noy (—1.08£1.00) . (—0.79£0.88)
mm; R C/IN (1.16+0.36) , #HIRHE CI<1. 1 < C/M <2 MC/H =2 ¥HEESN3IH, &
MG BEWICH ST 2R BREMEX OISR ERIGIK C/1 5ih%a BRI BN mMHEE (o
=—025; P=0.000 ; HESNPIEEEIEDGE RN AW BN KR K A2 05 TH 4 i
E5H.

SEi0: TR PRSI HIE MAE IS 5L, Thommen FAE 4 3-7 447 B 26 1, AR 2 KA RORE /D,
BRI REF, 755 2 X3 B e A R B A R I R R A0 18

[CSEIR) JfE i D8RI IHPREAR L

BBy ks

R 57 28 1A Sfe Bt B X 25 35 K B T Al B R 2 i
BAR M BRI N O

EE] 5. HARTsUBRRE (Bisphosphonate, BP) HAEA BT 444 5 10 & (& F 2%,
(B G T AR e S AL AN+ i A .

HE: LA KRR T alE L8575 =MWk B (Zoledronic acid, ZA) EH G, WE KR
T HGURA I, BT RANKL/RANK/OPG 15 5 5 45 75 e Sk [k 5 410 b 1 W i o 7% o 1)
VA2 2N 5 B o

Jid: BL36 R 250-300g A MEYE SD K BRAT MU B SRV R BB TR, @ ST E B AL .
RJG 12 FIBEHL Aoxt B2 R ARFI R MR BERR VAT 40 (1D PRI (2) LUPHEIRIA;
(4) 2 F— M5 20ug/kg MR BEER A s X IR A RIASS RS 4 7 v S AR S ) B Bk . 25— A
JERE T oy R SRR B 2 ) R AEE 2, T 4 A JE b FEshW), o B R ECH R AR AT A . d i
AR X I BORBOR S K BT BRI RIRIL, J5AKS - fF40 (Hematoxylin-eosin, HE) 44 (%,
R A R AN WA B A0S B 5 K 238, TUNEL 1R T SO RS I8 T 1 BB 40 B e i, I 400
USRI T G A B A% R T« B 2 ARSI FRCHE (RANKL) B/ $7 % (OPG)
UM% 7 (NF- ¢ B) HIFRIATEL.

ER G258 OMERBEER B T VESHIKFT & 20ug/kg N, A RN BCE 4000 @ R g i )
BT ERZ YA BD, SEENBARGHENESR:; @M% )G, RANKL/OPG tL#l¥H T,
NF-x B ifi.
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[RBIR] MORBERR: 2B R BrEaRE e REgRET; &K T « B {5 5EK

R[S TET RS ERE M ERE S SR ERNTR
BOOW OB W SERAT DA R

(Y KIUEE LM 2 5 4 S MR 5%, 1697 5 OIS T 85 & FARIGIT o I R IRIE &
& RS2 MR B T 5, M A A R AR IR B AT TR R M E SRR, U,
Folvre A R A i LU R B IR R 25%0 AR AU R L8 IR W AT (L D RE I MR S FE A 45 4 A
ATFEN , B2 AR SRl A E

2 i PR 7 7 2 FH R T Bt/ Ji R i A 7 P AR R BRI BT R P — T DA T I R
Z AL LRI o BT BEAE TBUR 2% AR T 3R v 2 5K B B BT A, (HIBE R TR X 22T
JRCRAELAR B 25 B (R A R 52

28 LA 0 L, ASURAEUCR T SD KB, LS TBUR Xof C 8 0 RO e 1A 4 & R i . Jl I
TRUTZUBETT AL TBUN 25 AR T Xk i i 180 78 5 406 010 ' PR AL ) 60 JE A P P TS0 195 0L 1 P AL AR 1 S5
el AR

WHLEs KRR

1) TR BE T CL AT ORI R M 1 45 PO PO A ™ AR S o R 1) e Kt H 0 B I PRI

2 TRUR 2 BEAR 1 B 18] 78 J5 T 4 ML PR J B 70 AL RE 0 39 9 FL B IR 70 AL BE 7 7 20 4A s DNA $475
e T Thn A S E 2R S S o TR T RE 5 P IS X R B 1] 78 o 1 4 I )3 4
SN o

3) EWISEIRAESEAE U 26 AF S, BT RE B A AR B 45 & 3, 1R m M AR A KA 7).

[XEIRY ZAWET: O MEEELS S BT,

Effects of Programmed Local Delivery from a Micro/Nano-
Hierarchical Surface on Titanium Implant on Infection
Clearance and Osteogenic Induction in an Infected Bone
Defect

ZE MR B EEME DR

[#%Z=] The two major causes for implant failure are postoperative infection and poor osteogen-

esis. Initial period of osteointegration is regulated by immunocytes and osteogenic-related cells
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resulting in inflammatory response and tissue healing. The healing phase can be influenced by various
environmental factors and biological cascade effect. To synthetically orchestrate bone-promoting
factors on biomaterial surface, built is a dual delivery system coated on a titanium surface (abbreviated
as AH-Sr-AgNPs). The results show that this programmed delivery system can release Ag+ and Sr2+ in
a temporal-spatial manner to clear pathogens and activate preosteoblast differentiation partially through
manipulating the polarization of macrophages. Both in vitro and in vivo assays show that AH-Sr-
AgNPs-modified surface renders a microenvironment adverse for bacterial survival and favorable for
macrophage polarization (M2), which further promotes the differentiation of preosteoblasts. Infected
New Zealand rabbit femoral metaphysis defect model is used to confirm the osteogenic property of AH-
Sr-AgNPs implants through micro-CT, histological, and histomorphometric analyses. These findings
demonstrate that the programmed surface with dual delivery of Sr2+ and Ag+ has the potential of
achieving an enhanced osteogenic outcome through favorable immunoregulation.

[<#ifA] antibacterial; macrophage polarization; multifunctional coating; osteogenesis; surface

modification

T CBCT RyZiFL AT &R 4E 18 X R & S5 A9 Ry i & 4
WA REEE AR

[HBEY B W5 T AL A0 MR A SR B A, o5 ) 25 46 1 H I8 5 T A8 R AE
NEZXEFE . F R RRIEIFRZ 2R T MRS RIBINbRE, 45 32 fIF
B ARAS, X bR AR R A7 AH S A 45 M B SR I & . 48 32 BlAR A CBCT, FI A NNT-Viewer =
PP ATRR S EE IR E. WMEDE ZWNAE R EHE: Bl BIBFL. E & 0L B
K, B ILTGE FaUE TR AL BB MRS . 4558 32 fifs A aita
TIEHEAL 59, HIIHLEN 100% . BIBFLIRKEZRE AN 12.5% (4/32) o BRIEH & LS T
TEEES4h (ICC=0.658) , Wi 7kl AR |45 R B = B — 8. 4518 R CBCT
{14700 58 75 Y R DR A A A 52 o U 5 e 154 P 0 6 5 SR B A v B — 0k, T DAAE ZFL A DX 380 R iR
KITIERIH CBCT X 6H AH MR G5 M HEAT 70 b 7E&A CBCT MM, @ HE BFL AT X 384T
PR FRES, Al ALK AL 12mm.

[R$ER1 NaiE: Bl &1L DM
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Graphdiyne Sensitized TiO2 Nanofibers (TiO2/GDY) with
enhanced Photocatalytic Antibacterial and Persistent
Osteoinductive Activity for Implants Infection

2 skRwE DO DR B

[#Z1 For decades, titanium implants have been widely used in bone tissue engineering. Howe-
ver, orthopaedic implants associated infections increase the risk of implant failure and even lead to
amputation in severe cases even. Though TiO2 has the photocatalytic activity to produce reactive
oxygen species (ROS), the recombination of generated electrons and holes limit its antibacterial ability.
Here we described a graphdiyne (GDY) composite TiO2 nanofiber to combat implant infections
through the enhanced catalysis effect and prolonged antibacterial ability. In addition, GDY modified
TiO2 nanofibers exerted a superior biocompatibility and osteoinduction ability for cells adhesion
and differentiation, thus contribute to the bone tissue regeneration process in drug-resistant bacteria
induced implant infection.

[<#if] Ti; implant infection; TiO2/graphdiyne; photocatalysis; antibacterial

WA AR E FXF A LS rh IR A sE I B 22 IRy SRS 5%
T RO RR R

EE] B SR 44EKE T EGK (concentrated growth factors extract, CGFe) X Ll
SERG A 3G L ISR R o 7V MRS R IR N L AUSERG A M, 5258 2H K H & CGFe ] « -MEM
SEaRE IR, XHARHAE CGFe ) o -MEM 5485 7 255 7%, it CCK-8 % (cell counting
kit-8, CCK-8) 4 i J& S ke U 2 0 it 400 J 9 i ek 32 A0 A, RIYR SRIG PP R B R T 2, A e 940
SEIN 520 %E B PCR i (real-time PCR,RT-PCR), 6l |- 6T S8 b JI5E 400 g 2325 48 5 AH 5% R 2k DT B A2 4
S0 LAY TE . AT R S TE A AR IC Y RIS S T AL ik IRGEAE KR
THRIBUBREA e b A SEoRG 40 R G 5 . A% .

[REEIA1  EoisERi g, g K1, AABE
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Bio-HPP {E 0 R A5 E B & 4 SR A 5 T 5

EXE OB HHRAMRE R
SHA T ERE

[(HWZE] H1: 5 Bio-HPP (St SREERARRE ) FNEK G S AE B 15 5 [ e i S BRI 1 R

TiiEe 1R BE R BT WA BT SCZE MR E, BE4 25 > Bi4H (Bio-HPP) Ml Ti 4H
CBRE®) o 24h IBICAF G SV BIEA . I 55 N85 A 3 e il g vl 2 BT V) 4 & o . 2. il &
H Bio-HPP F1EK & <1l i) CAD/CAM 3 FLALMFSCEE K 25 A, il AR A MM L 8 5 5 A 4
BZAIMAGEAM, WEILRWEZ RN EEES. 3. CRLSEWM IR, 2ARMEH. 5%
55 N5 A F T Re B WLl s Febt R vERE . 0 HuHE 45 R AT Gt i

R D ETY)45 450 Bi 4l (30.9943.25) MPa, Ti 41 (20.80+ 1.71)MPa, & A 4 it 22 7 (p
<0.001) . 2) FHiL %A R Bi 4H. (19.84 +4.56) um, TiZH (19.27£5.06) um, W& LG iH¥HER (p
> 0.05) . 3) ESGE, Bi HAETFHAR (1535+109) N B SZLE0 5L, W mi ok & A4 @ ALt
Fem . Ti HEFHHA (2020£207) N RHEAH IR B2, AL S48,

Z518: CAD/CAM i {E1 Bio-HPP X 28 5 &M G A R UF 4SS G omEE, IR 5 A B0 i
KrkRe, SMEAE RGFRAZIEEYE, WU S HAE MO 2 55 SR IE & B A b I 1 T a2k AT
Il RAEH

[X$2iA] Bio-HPP: (4% ReAUMIfR: 9RfE; MEEE

The Effects of Air Cold Atmospheric Plasma on Cellular Early
Attachment, Proliferation and Migration on Pure Titanium
Surfaces

NG R TNEPNE = 3 S W)/ 75

Cold plasma has been studied for several fields of medicine, for example, pathogen inactivation
and implant functionalization. Previous studies have provided evidence that plasma treatment promotes
the adhesion of osteoblasts and is becoming a popular method for modifying the characteristics of
substrate surfaces. However, its clinical application is limited as the effects of plasma treatment cannot
be maintained for a long time. Air cold atmospheric plasma (CAP) is cost-efficient and convenient

for clinical application compared to other work gas atmospheric plasma. In this study, the behavior of
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MC3T3-El cells on titanium discs was analyzed after treatment with air CAP. The characteristics of
the titanium surfaces before and after the air CAP treatment were analyzed by a field emission scanning
electron microscope (SEM), atomic force microscope (AFM), X-ray photoemission spectroscopy
(XPS) and contact angle measurements. The morphologies of cells attached to the titanium surfaces
were observed by SEM and fluorescence microscope at 2, 8 and 24 h after seeding. The gene
expression levels of integrin B 1, a2 and a 5 were examined by RT-PCR after incubating 2, 8 and
24 h, respectively. The abilities of cell proliferation and migration were studied by MTT assay and
migration assay, respectively. The roughness of titanium surfaces with and without air CAP were 30.6
& 9.00 nm and 27.66 * 3.68 nm, respectively. There was no obvious difference (p>0.05). The air CAP
made the titanium surfaces more hydrophilic. The MC3T3-E1 cells adhered to the untreated surface
were fusiform, whereas the cells covered a larger surface area on the air CAP-treated surface at 2 h.
The gene expression levels of integrin B 1, a2, and a5 in cells on the surfaces treated by air CAP
were upregulated at 2 and 8 h compared to those untreated. And the air CAP-treated titanium surfaces
enhanced cell proliferation and migration with more developed cellular network. In conclusion, air
CAP treatment is a potential surface modifying method that can enhance the initial cellular attachment,
proliferation and migration. Since the effects of plasma treatment cannot be maintained for a long time,
it is expected that implants treated by air CAP immediately before implantation could improve the
successful rate of implants.

[X$2i7] air atmospheric plasma; attachment; proliferation; migration; integrin

B B 18] 78 BT 40 Re St iR S i 4 X ZF 48 B IR WL %6 Ml ) SRS 572

VPP B R MR DB B

[(WBE] SH5RTXEEA L LT MEFRPE WA, HERERD> (OVXD « HUMR. 7)
TR CFORD Sl SO R AR, OF )R & 6 g nf L@ i 5 4l sl by R4
%ﬁ?ﬁ%%i%%,ﬁﬂﬁ%%ammMmmﬁmoE%%&ww,MMBOaWWﬂuww
A B ; E ROR B BMMSC-exos AR A5 H 40 1K) 434k o S5 M A4 B 2 BEAT 0 4T
PR 4> miRNAs R I8 B T A6 AH OC I B R 5 SR A0 L i A= 0 2= Dhg . Hoh B ﬁkﬁ%&uf
AT EH M miR-146a &3 B, JFEERMEABL T, miR-146a 1 % 1K 188 01440 i fir i 5 %
FS IR 40 B AR D . AR SR, AR BB A AE RO S IE A EE R, BMMSCs ARl
PR ) miR-146a I JF U A0S A B A0 23 4k, miR-146a AIAE IR TT & R ERAA IR 5,
LT TS B BT R AAE B A B R PR T ERIRTT T R

[C#iF] shibfd; #H: miR-146a
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Rt ) B B 4 RN 6 A B B B T

THEHE R O B2 B - Y R Dl R B
Ry N PN

ol A ) FB) 260 K ¢ 5 2F iR A 35 /2 R B B 51 RS AL SR ARE . AR T, R Gt 9 I 3 TR D 1R T
ZERWCHERE D, B2 T AMERKEBEES . Wik, ARFFCES R R AN LA YIS B
Tk, POI ] — R R A R B 6 S AR R AL s R IR I E R TEF— B E T (n=22)
It 4 AIGRBEAR PR EE: 1) TR AL EEBE (TP) 5 i) TR AALAE FEBE (TB) ;5 iii) f
LA FE B 280 18 8 AT S B0 B BE (TP 5 iv) Al A L o A A B N ERTBE (1B )« JER R 11
FARTETE . EEE P/ f50E FEEBED, Chloroflexi fI1 Proteobacteria 1F 1 44 2 I 48 kb i 5
W FERES T A EFEBE, 1M Actinobacteria 75 174 6 IE 48 k5 1 3 BEA 42 AR T 4 R
KU ERPE . ARECT AR AR T BB, R A S R S R BN B B Synergistetes FFEI AN,
Actinobacteria £ EIMK. 13/118 NEEI L PT AM PILAGFERE ER, 27118 MHEME
JELE BI 4480 BT HAFE S T2 5. 5T UniFrac P8 % %% £ nMDS Ordination %75 TP. TB. IP
MIBHWBEMARREES, MEMERFEHZERTE. Pk R B R R 5 R 3§ % 0806
PRI A2 1o R A R 22 AR (1 o e i B L 86 6 8 AN O R 6 AR S L B A AZ OB B 7, (ER T
TWBSM AR REES . MEEN O ERMEMREERRE.

(SRR P MR BRI RE R 58 s AR DR Mievs

Wk Sfe e B2 @8 1t 8 1 NF- « B #1 INK (5 S @ B APl &
AR R ThRE

FfE smeAR B STONBRRLRSAM R DS ER A B / B D BR B

EE] Hi: BB MR (zoledronic acid, ZOL) fEH T K F « B SZ2AR3E AL R F AL fA&
(receptor activator of nuclear kappa-B ligand, RANKL) 5 5 1] [7] 8% ‘& 41 ff 43 4t 11 5 & RAW264.7
YA, RV ZOL %F RANKL 15 ‘3 il & 48 i % jl 1) 5 i) I 1 — B IR R M SIS 5 70 7 0Ll J7
% M CCK8 5258 73 il d Il A & RANKL St [l 4E Al F A FVEZ ZOL (04 0.1, 1,5, 15, 30,
50 w M) X/ B LA R RAW264.7 R I IRTE 77, HRER SRR VI ; 22 RANKL #f
RAW264.7 4075 SO REB 40 i, (3] B AH 2 B s N LS R &84 IF @ il 2 P A ic i) 2B 3
JEGuts . DAPI Gt %58 il B 4f B Bl BR IR ME WS BRI (tartrate-resistant acid phosphatase, TRAP)
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Ge 0 PPAG AN [ B2 ZOL £E B8 1 40 B 53 A4 10 A (5] [ B BB 40 I T8 RS2, 1 55 TRAP BH 14 48
i B AT AR B 43 bl s IS 3 T R S o T S A iR 4 B W AL 1 e S EL TR o i IS
I ECE A AR bl i JE SERT E ¢ %6 PCR (Real-Time quantitative PCR, RT-qPCR) il
T 40 PO T RS AE DR JE TR ) R I8, BL 5 B 45 &= 524K (calcitonin receptor, CTR). #% K7 k B 52 4Kki%
fL. K ¥ (receptor activator of NF- k B, RANK) . TRAP. Hf 2R 41 i 47 575 P #%5 5 55 [ (dendritic
cell-specific transmembrane protein, DC-STAMP). ¥fi{t T 40 g #% X T (Nuclear Factor of Activated T
cells c1, NFATcl) Fl c-fos, #Jmilit & H B Eidi%E, BRI Western blotting 43 7 ar I A B 41 i AH O¢
#H (IxBa, P65, P38, INK [z, ERK) HJ&IL. 45%: RAW264.7 4iffifE RANKL HIHRIFE T,
AR5 S 2 A e B Na E A S B E 4, 7575 & RANKL L FEEREOLR, WKER
T 15 uM ) ZOL fEHI T- RAW264.7 4 48 h 5 #A #tt, HREMe, (F IR B, 03k
B, AHEEXTRRZH, IR TR FE Y ZOL LURS [a) A FE A6 14 g A i A i 40 i 2 Ak, [R] B S 1 i
WLBh A A S5 T R 4l B AZ I SR 5. kA, ZOL Ab B Ja 5 W e e 55 %5 H RN T A A1 4R BE 2 d 2D o
73 T /KF b, RANKL R (2 #F DA RSB 4l i b 5 R R ) R0k edh, Bl MBS IeBa,
P65, P38, JNK M ERK B§ER AL, W0 XT S A # . SR107, ZOL ] 1 20 i A5G 2 R 1) 2 s
JF HAMH] RANKL %319 Tk Ba . P65 Il INK BEER 1k, &0t AR AL R WL B B 5. 4518
ZOL fEAR AT g 1 401 NF- x B AT INK A5 5 38 2% R 00 B 40 0 s A WS e, =Ry an
B 5T E S A8 e 4 B AH S5 T8 T A 254 o
[X$iA1 BE4iM; ZOL; RANKL; BRI 15 5

Accessary canals of the canalis sinuosus: a prevalent but
often overlooked anatomical variation in the anterior maxilla

LR 1 I I I P e sl TN - m g

[# Z] Accessary boney canals (ACs) communicating with the canalis sinuosus (CS), a boney
canal carrying the anterior superior alveolar nerve and vessels, can often be present but overlooked in
the anterior maxilla. This anatomic variation has been considered as a hidden threat to neurovascular
complications resulting from implant placement in this region. Injuries to the ACs can cause
haemorrhage, temporary or permanent paresthesia as well as non-integration of dental implants. The
objective of this study was to verify the characteristic parameters of the ACs and their relationship to
the terminal CS, anterior maxilla and anthropometric parameters. Radiographic measurements were
taken on 1007 cone-beam computed tomography scans from Mongolian subjects. Identified in 372
scans, a total of 463 ACs were registered in this study. Prevalence of the ACs was 36.9%, positively
correlated with the volume of anterior maxilla (OR 1.414, p < 0.001) and negatively correlated with

distance from the terminal CS to the buccal alveolar crest (OR 0.431, p < 0.05). Diameter of the ACs
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was 1.11x0.13mm, which was significantly higher in males (p << 0.05), positively correlated with the
diameter of the ipsilateral CS (rs =0.163, p << 0.05) and distance from the palatine foramen of the ACs
to the palatal alveolar crest (rs = 0.192, p < 0.001). All ACs in our study crossed the alveolar process
in a straightforward way from the buccal side to the palatal side. Bifurcation site of the CS, which was
the outset of the AC, was 19.29£2.74mm away from the buccal alveolar crest and mostly distributed
in the middle third region relative to the nasal cavity. Palatine foramen of the AC was 5.72+2.39mm
away from the palatal alveolar crest and located predominantly between the central incisor and the
lateral incisor. In conclusion, as anatomic variations of the CS, ACs have high prevalence in the
anterior maxilla. However, given the small size, they are usually invisible on plain radiographs
and overlooked in clinical procedures. It is necessary to identify and locate this anatomic variation
meticulously in presurgical radiological examinations, especially for the patients with large anterior
maxillary volume but short maxillary height, to decrease possible neurovascular complications and
achieve better prognosis.

[<$8ifA]] accessary boney canal; canalis sinuosus; anterior superior alveolar nerve; anatomic

variation

Linear measurements of sinus floor elevation based on voxel-
based superimposition of cone beam CT images

T ¥ wang zuolin  yeying  [F¥FKZE M E M R

[#§ =] Background

Postsurgical evaluation of sinus floor elevation regularly involves linear measurements of
the elevated volumes in the cone beam computed tomography (CBCT) images. The accuracy of
measurements could be compromised due to ill-defined sinus floor outline if implants are placed
simultaneously.

Purpose

The aim was to examine a CBCT superimposition method to improve the measurement accuracy.

Materials and Methods

Twenty patients who received transalveolar sinus floor elevation with immediate implantation
were enrolled. CBCTs before and after surgery were transformed into DICOM format and imported
into the Dolphin Imaging software. Voxel-based superimposition was automated to merge the files. In
the superimposed image, parameters including alveolar bone height, protruded implant length, and total
elevated height were measured. The superimposition and measurements were performed independently

by two examiners and in two timepoints with one-week time interval. We used intraclass correlation
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coefficient (ICC) to analyze the interexaminer and intraexaminer agreements.

Results

Of measured parameters, the mean of difference between two timepoints ranged from 0.18 to 0.26
mm by examiner 1, and from 0.16 to 0.20 mm by examiner 2. ICCs were equal or greater than 0.98,
indicating perfect intraexaminer agreement. For interexaminer reliability, the largest mean of difference
was 0.27 mm in measuring alveolar bone height between two examiners. ICCs were greater than 0.98,
showing perfect interexaminer agreement.

Conclusions

The voxel-based superimposition of pre- and post- surgical CBCT images with Dolphin Imaging
is an effective and reliable way for linear measurements so as to assess the surgical outcome. There is
minimal effect on reproducibility of measured data by different timepoints or performers.

[X#i7] Keywords: sinus floor elevation; implantation; CBCT; voxel-based superimposition;

Dolphin.
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Plasticity of the pyruvate node modulates hydrogen peroxide
production and acid tolerance in multiple oral streptococci

FEXAE JF M AR Ik DR R R B

[#Z=] Commensal Streptococcus sanguinis and Streptococcus gordonii are pioneer oral biofilm
colonizers. Characteristic for both is the SpxB-dependent production of H202, which is crucial for
inhibiting competing biofilm members, especially the cariogenic species Streptococcus mutans. H202
production is strongly impacted by environmental conditions, yet few mechanisms are known. Dental
plaque pH is one of the key parameters dictating dental plaque ecology, and ultimately oral health
status. Therefore, the objective of the current study was to characterize the effect of environmental
pH upon H202 production by S. sanguinis and S. gordonii. S. sanguinis H202 production was not
found to be affected by moderate changes in environmental pH, whereas S. gordonii H202 production
declined markedly in response to lower pH. Further investigation into the pyruvate node, the central
metabolic switch modulating H202 or lactic acid production, revealed increased lactic acid levels from
S. gordonii at pH6. Accordingly, a A ldh mutant of S. gordonii produced significantly more H202.
The bias for lactic acid production at pH6 resulted in a concomitant improvement in the survival
of S. gordonii at low pH and seems to comprise part of its acid tolerance response. Additionally,
the differential response to pH similarly affects other oral streptococcal species suggesting that the
observed results are part of a larger phenomenon linking environmental pH, central metabolism, and
the capacity to produce antagonistic amounts of H202.

[5<#iA] Oral biofilm; Pyruvate oxidase; Hydrogen peroxide; Environmental pH

Beloved Enemy-The Thin Line between Mutualism and
Competition in Oral Mixed-Species-Biofilms

FEXHE A&7 P FSAR DR M T TR 2 B
[3#Z1 Introduction: Caries and periodontal diseases are recognized as polymicrobial infections
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caused by a shift in the oral microbial composition. This shift is driven by synergistic and antagonistic
interactions among the microbial species. Streptococci as early colonizers of the dental surface not
only provide attachment sites for other species in the early phase of multi-species-biofilm formation.
Pyruvate oxidase (SpxB) dependent H202 release of Streptococcus sanguinis SK36 (SK36) and
Streptococcus gordonii DL1 (DL1) is known to inhibit the growth of competing bacteria like
Streptococcus mutans (Sm), a major contributor of initial enamel caries.

Objectives: SpxB expression is known to be under control of carbon catabolite protein A (CcpA).
As a consequence, when CcpA is depleted in SK36 and DL1, spxB expression and thus H202 release
are increased. However, the ability to inhibit the growth of competing bacteria surprisingly decreased.
Thus, in this study, we aim to investigate the cause and ecological meaning of such contradictory
findings.

Methods: We investigated ccpA mutants and generated spxB deletion as well as ccpA/spxB
double mutants of SK36 and DL1. H202 release was detected and quantified by a chromogenic assay.
Growth inhibition assays as well as H202-inhibition and H202-protection assays (disc diffusion) were
performed by co-culturing SK36 or DL1 derivatives with Sm or other streptococcal / staphylococcal
isolates.

Results: H202-dependent growth inhibition of both SK36 and DL1 was observed. Remarkably,
a protective effect against H202-mediated killing of both SK36 and DL1 spxB mutants was found
when H202 was added to co-cultured species. In addition, both SK36 and DL1 ccpA/spxB double
mutants showed a substantial enhanced protection compared to their corresponding single mutants (p
< 0.001). Because of the observed long range effect (agar diffusion > 5 mm), the protective activity
was attributed to extracellular components being produced by the SK36 and DL1 mutant strains. The
components have been characterized. So far, besides their ability to diffuse through the agar, they
were heat-stable (100° C, 30 minutes), suggesting that they are unlikely to be proteins. Moreover, the
protective phenotype could only be found when growing bacterial cells on solid media. No effect could
be detected in supernatant of liquid cultures.

Conclusion: Our findings uncovered the presence of a so far unknown phenotype of SK36 and
DL1. The release of components protecting against H202-mediated killing provide a new aspect in
bacterial mutualism in oral mixed-species-biofilms.

[X#i7]1 Oral biofilm; Pyruvate oxidase; Hydrogen peroxide; Carbon catabolite protein A; Bact-

erial interactions

106




2019 AR EE SRS “HART” BERAZImIL Y

THE ROLE OF YAP/TAZ AND ACTIN TENSION IN THE
INCISOR STEM CELL NICHE

FOH AL 30 SR PUIREEARTE DR B

[ =1 Tissue homeostasis and injury repair depend on the correct regulation of stem cell self-
renewal and differentiation. The mouse incisor is an ideal system to study these processes as it
maintains a group of dental epithelial stem cells that continuously give rise to enamel-secreting
ameloblasts. The key factors of Hippo pathway, Yes associated protein (YAP) and Transcriptional co-
activator with PDZ-binding motif (TAZ) (YAP/TAZ) has been shown recently to be involved in the
regulation of cellular self-renewal, proliferation and differentiation during organgenesis. Here we show
that nuclear YAP is associated with proliferating transit-amplifying cells prior to their differentiation.
Conditional deletion of YAP and its homolog TAZ shows that they have overlapping functions in
promoting cell proliferation and survival, and inhibiting differentiation. Meanwhile, the defect was
observed in labial cervical loop of Yap/Taz deficient mice, some of which may not be able to form the
labial cervical loop. Surprisingly, actomyosin tension negatively regulates nuclear YAP accumulation in
the dental epithelial stem cells. Profilin2, an actin monomer-binding protein which is tightly connected
with actin skeleton tension, is enriched in the DESCs region. Other experiments are currently underway
to further investigate how tissue tension and actin dynamics signaling may influence dental epithelial
stem cells through YAP/TAZ activity.

[<#17] dental epithelial stem cells; YAP/TAZ; actin

Intelligent Anti-bacterial Resin Adhesives to Defend
Secondary Caries and Maintain the Balance of Oral
Microecology

Rl 48 g & DR DR A B

[ =1 Introduction:Very few considered about intelligent anti-caries materials that could respo-
nse to oral environment and help keep oral eubiosis. Here, we report novel non-leaching intelligent
dental adhesives modified by tertiary amine which had long-term reversible pH-responsive anti-

bacterial properties.
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Materials & Methods: Tertiary amines (TAs) DMAEM and HMAEM were synthesized. MIC and
MBC against Streptococcus mutans (S. mutans) of TAs in acid and neutral medium were tested. 5% (w/
w) TAs were then incorporated into adhesive resin and light-cured repectively, yeilding adhesive resin
modified by TAs (TA@RASs). The micro-tensile strength, surface roughness and cytotoxicity of eluents
were measured. 48 h S. mutans biofilms were cultured on TA@RAs disks. The broth was with or
without neutral buffer systems (PIPES+/PIPES-) to regulate the pH of incubation. The MTT test, acid
production measurement and biofilm staining were conducted to evaluate the intelligent anti-biofilm
effect. Moreover microbial ageing model was conducted to investigate the long-term effect. Saliva-
derived biofilms was incubated on the specimens and the microbial diversity was analysized by 16S
rRNA gene sequencing. Finally, the anti-caries effect was investigsted in vivo secondary models.

Results & Discussion: MIC and MBC greartly decreased in acid medium, which showed that TAs
had acid-activated anti-bacterial effect. What’ s more, addition of TAs into the adhesive had no side
effect on microtensile bond strength, surface roughness and cytotoxicity of eluents of the adhesives.
Anti-biofilm test showed TA@RAs had antibacterial effect only in the PIPES- medium where the pH
kept below 5.5, the critical pH value of de-/re-mineralization balance due to the protonation of TAs.
The viability, acid production and EPS production was significantly reduced. However, in PIPES+
medium, with pH keeping above 5.5, the effect greatly decreased. Furthermore, the effect changed
accordingly with the exchange of the medium during the incubation, which verified the revesibility
of the effect. Long-term effect was confirmed as TA@RAs still showed anti-bacterial effect after 30
d saliva-derived biofilms ageing. 16S rRNA gene sequencing results showed that the novel adhesives
could increase the diversity of the saliva-derived biofilms. The shannon index was much higher in TA@
Ras groups, which inferred that TA@RAs could help regulate the microbial community. The secondary
caries rat models showed that the TA@RAshad caries-preventing effect since the lesion depth and
mineral loss was significantly reduced in the TA@RAs groups.

Conclusions:In conclusion, TA@Ras were reversible pH-responsive and non-leaching dental
materials which had long-term anti-biofilm effect and also helped maintain the oral microecological
balance. Therefore, they have great research and application potential in the furture.

[X##i7A] pH-responsive; non-leaching; anti-bacterial; anti-caries; oral microecology
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Differences in plaque microorganism in Baikuyao children
versus Han children in Guangxi

Ftasde Emeln TP ERRERSERE D R

[#HZ=]1 Objective The objective of this study was to further characterize and contrast the plaque
microorganism in Baikuyao children versus Han children in Guangxi. Methods A total of 32 Baikuyao
and Han 12-year-old children were selected (16 caries-active and 16 caries-free) ,and the 16S
rRNA gene sequence analysis was used to compare the microbiomes of supragingival plaque samples
from 32 Baikuyao and Han 12-year-old children. Results 1. The Observed Species, Chaol, and ACE
indexes of Baikuyao children were significantly higher than those in Han (P << 0.05). 2. At the genus
level,Capnocytophaga, Treponema, Ottowia, SR1 genera incertae_sedis and Catonella in Baikuyao
was higher than that in Han (P << 0.05), while the abundance of Veillonella and Lachnoanaerobaculum
in Baikuyao was lower than that of the Han (P << 0.05). 3.Haemophilus in Han caries-active group was
higher than that in Han caries-free; the abundance of Prevotella and Campylobacter in Baikuyao caries-
active group was higher than that in Baikuyao caries-free, while the Cardiobacterium in Baikuyao
caries-active group was lower than that in Baikuyao caries-free. Conclusion The results confirmed
significant differences in the plaque microbiomes of the two ethnic groups and identified several taxa

relevant to these differences,suggesting that ethnic and caries status may both affect the composition of
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oral microorganisms.

[X$2i7] Baikuyao; caries; supragingival plaque; microorganism

Experimental study on the effect of Sophora flavescens Ait
extract on the main cariogenic bacteria in oral cavity

MIREE BrsREERERZH MR Fe (B DR i iR

[#Z]1 Abstract:Objective To observe the effects of Sophora flavescens Ait extract on the grow-
th,adhesion,acid production and sugar production of the main cariogenic bacteria and their biofilms,and
to explore its anti-caries mechanism.Methods The minimum inhibitory concentration of the extract of
Sophora flavescens Ait was determined by double gradient dilution method,0.5g/L chlorhexidine was
used as the positive control,and the drug-free group was used as the negative control group;the bacterial
adhesion was determined by ultraviolet spectrophotometer;Biofilm inhibition concentration and biofilm
removal concentration were determined by membrane crystal violet staining;bacterial acid production
and synthetic water insoluble extracellular polysaccharide were determined by A pH method and
phenol-sulfuric acid method,respectively.Results The minimum inhibitory concentration of Sophora
flavescens Ait extract on the main cariogenic bacteria was 4g/L;At 4g/L,the adhesion inhibition rates
for Streptococcus mutans,Streptococcus sobrinus,Streptococcus sanguis,Actinomyces viscosus and
Aetinomyces naeslundii were (77.6%*1.2%),(66.7% +1.8%),(60.68% * 2.9%),(79.8% * 1.2%)
and (85.1% 3 1.3%),respectively.2g/L could significantly inhibit the ability of planktonic bacteria to
produce acid and synthesize water-insoluble extracellular polysaccharides.The inhibition rate of biofilm
formation against Streptococcus mutans,Streptococcus sobrinus,Streptococcus sanguis,Actinomyces
viscosus,Aetinomyces naeslundii and Lactobacillus acidophilus at 4g/L was (87.5% +1.3%),(85.4
% 1+0.5%),(89.0% +0.3%),(77.2% £ 0.7%),(87.4% + 1.1%) and (80.4% *+ 1.3%),respectively;The
minimum biofilm eradication concentrations of the above bacterial biofilms were 16g/L,16g/L,16g/
L,16g/L,8g/L and 8g/L,respectively.At 50% minimum biofilm eradication concentration,the inhibition
rates of Sophora flavescens Ait extracts on acid production and synthetic water-insoluble extracellular
polysaccharides in single biofilms were 67.5% to 94.1% and 42.3% to 60.0%,respectively.Conclusion
Sophora flavescens Ait extract could inhibit the growth,adhesion,acid production and sugar production
of the main cariogenic bacteria in the planktonic and biofilm state,which may become a dental caries

prevention preparation.
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[3X#i7] Sophora flavescens; cariogenic bacteria; biofilm; virulence factors

The Structure and Composition of Lipoteichoic Acid in
Streptococcus mutans Isolated from Caries-Active and
Caries-Free Adults

WO RS bR ARERROREME DR

[#Z]1 Objective:To investigate the structure and composition of lipoteichoic acid(LTA) in Stre-
ptococcus mutans clinical isolates that have been verified their difference in cariogenicity.

Methods:The LTA of Sm 593(isolated from caries-active individual),Sm 18(isolated from caries-
free individual) and Sm ATCC 25175(reference strain) were extracted from disrupted bacterial
cells with n-butanol/water, followed by hydrophobic interaction chromatography.The samples were
confirmed by comparison with standard LTA using FT-IR.The chain length is determined by detecting
the molar of phosphorus.The molar ratio of D-alanine to phosphorus were also analysed.QRT-PCR was
used to detect dIitABCD mRNA level in these three strains.

Results:The chain length of S.m 593 is shorter than S.m25175 and S.m 18.While the length in S.m
18 is shortest.The molar ratio of D-alanine to phosphorus in S.m 593 is higher than S.m25175 and S.m
18.But the molar ratio of D-alanine to phosphorus in S.m 18 is lowest.The expression of ditABCD
gene in S.m 593 is more than S.m25175 and S.m 18.The expression level of S.m 25175 is higher than
S.m 18.

Conclusion:The LTA in S.m 593(Streptococcus mutans with higher cariogenicity) has the shorter
chain,but per chain has more D-alanine ester residues.On the contrary,The LTA in S.m 18(Streptococcus
mutans with lower cariogenicity) has the longer chain,but per chain has less D-alanine ester residues.
The dlt mRNA level of S.m 593 is higher than S.m 18,that has the same tendency of the molar ratio of
D-alanine to phosphorus.

[X##iA] Streptococcus mutans; Lipoteichoic acid; D-alanine; Chain length; DIt

112




2019 AR EE SRS “HART” BERAZImIL Y

Role of D-alanylation of Streptococcus mutans Lipoteichoic
Acid in Interspecies Competitiveness

RBYE O TEBRE AREEAIRME DR B

[# =] Background: Lipoteichoic acid (LTA) is an important cell wall polymer in gram-positi-
ve bacteria, and it could be modified with D-Ala residues, which is called D-alanylation of LTA.
The enzymes required for this process are encoded by the ditABCD operon. D-alanyl ester was
demonstrated to effect on a number of important biological processes of bacteria. Streptococcus mutans
(S.mutans) is one of the primary cariogenic bacteria, which could inhibit against other commensal
oral bacteria by producing lactic acid and mutacins. D-alanine was demonstrated to be essential for
the interspecies competitiveness of S. mutans. Objective: To investigate the role of D-alanylation of
S. mutans LTA in interspecies competitiveness and clarify the mechanism that effect antagonism of
S. mutans by LTA D-alanylation. Methods: SMUA159, S. sanguinis 10556, S. gordoniil0558 were
used in this study. SMUA159-dItC-ko was constructed by replacing the dItC gene with spectinomycin
gene (add). The result was confirmed by gene sequence. Lack of D-alanylation in SMUA159-dItC-ko
was shown by extraction of D- ala from parent and mutant strains. Biofilms were formed on bovine
enamel blocks and placed in a vertical position in 24-well plates. Within the biofilms, pH, calcium
concentration measurement and Colony-Forming Units were taken. Conditioned media assay and agar
plates competition assay were taken to measure the wildtype and mutant interspecies competitive
capacity. q-RT PCR was performed to quantify the levels of various mRNA transcripts. Results: Both
single culture of SMUA159-d1tC-ko and co-culture with S. sanguinis or S. gordonii showed higher
pH and lower calcium concentration. The number of S. sanguinis or S. gordonii increased co-culture
with SMUA159-dItC-ko (*p <0.05). SMUA159-dItC-ko showed less inhibition on S. sanguinis on
agar plate and conditioned broth (*p <0.05) and mutacins and lactic acid related gene expression of
early and late stage decreased. When SMUA159-d1tC-ko was co-culture with S. gordonii, mutacins
related gene (nlmABCD) expression decreased at the early stage while the acid producing related gene
(1dh) expression increased at the late stage. Moreover, SMUA159-dItC-ko showed less inhibition on
S. gordonii on agar plate and conditioned broth as well (*p <0.05). Conclusion: Within this study, the
D-alanylation of LTA could increase S. mutans in interspecies competitiveness among oral commensal
bacteria, S. sanguinis and S. gordonii, by regulation the mutacins and lactic acid produce.

[<#iA] Lipoteichoic acid; D-alanine; dlt operon; Streptococcus mutans; antagonism
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Confocal imaging of mouse mandibular condyle cartilage
il BE O PEERLKE MR (1

[#5Z] Mice are commonly used to study the temporomandibular joint (TMJ) and to model human
TMJ disease. However, evaluating TMJ pathology in mice using standard histologic methods is time
consuming, labor intensive, and dependent upon investigators’ expertise at consistently orienting
and sectioning across tiny specimens. We describe a method that uses confocal microscopy to rapidly
and reliably assess indicators of mandibular condyle cartilage pathology in mice. We demonstrate the
utility of this method for detecting abnormalities in chondrocyte distribution in mice lacking lubricin
(Prg4), the major boundary lubricant of articular cartilage. We further show that the method can
provide information about recombination sites and efficiency in mandibular cartilage for Cre-driver
strains. Because specimen preparation and data acquisition with confocal microscopy are simple
and fast, the method can serve as a primary screening tool for TMJ pathology, before proceeding to

complicated, time consuming, secondary analyses.
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[<%#i7A] mandibular condyle cartilage; confocal imaging; 3D reconstruction; Prg4; aggrencan
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CT-MRI Image Fusion Based Computer-assisted Navigation
Management of Communicative Tumors Involved the
Infratemporal-middle Cranial Fossa

Mo o# EEX mfEE JLRORE DR

[#5Z]1 Purpose: CT and MRI are crucial for preoperative assessment of the three-dimensional
(3D) spatial position relationships of tumor, vital vessels, brain tissue and craniomaxillofacial bones
precisely. The value of CT-MRI based image fusion was explored for the preoperative assessment,

virtual planning and navigation surgery application during the treatment of communicative tumors
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involved the infratemporal fossa (ITF) and middle cranial fossa.

Methods: Eight patients with infratemporal-middle cranial fossa communicative tumors (ICFCT)
were enrolled in this retrospective study. Plain CT, contrast CT and MRI image data were imported into
a workstation for image fusion, which were used for 3D image reconstruction, virtual surgical planning
and intraoperative navigation sequentially. Therapeutic effect was evaluated through the clinical data
analysis of ICFCT patients after CT-MRI image fusion based navigation-guided biopsy or surgery.

Results: High-quality CT-MRI image fusion and 3D reconstruction were obtained in all eight
cases. Image fusion combined with 3D image reconstruction enhanced the preoperative assessment of
ICFCT, and improved the surgical performance via virtual planning. Definite pathological diagnosis
was obtained in all four navigation-guided core needle biopsies. Complete removal of the tumor
was achieved with one exception among the seven navigation-guided operations. Postoperative
cerebrospinal fluid leakage occurred in one patient with recurrent meningioma.

Conclusions: CT-MRI image fusion combined with computer-assisted navigation management,
optimized the accuracy, safety and surgical results for core needle biopsy and surgery of ICFCTs.

[X$£i7] Image fusion; CT; MRI; Computer-aided navigation; Infratemporal-middle cranial

fossa
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Identification of a novel candidate gene KDF1 and novel
mutations in tooth agenesis

WA OB B ORATE lREete DR AR IR CEER BT, AR DR R A R S

[#Z]1 Objective: Tooth agenesis (TA) is a disorder characterized by congenital tooth loss. There
are two sub-types of TA: non-syndromic TA (NSTA) and syndromic TA (STA). Hypohidrotic
ectodermal dysplasia (HED), characterized by sparse hair, oligodontia, and reduced sweating, is a kind
of STA. Mutations of EDA, EDAR, EDARADD and WNT10A underlie TA. This study investigated the
genetic causes of TA families.

Materials and Methods: Peripheral blood of 13 HED and 5 NSTA families was obtained. EDA,
EDAR, EDARADD and WNT10A genes were analyzed by PCR and Sanger sequencing. Whole exome
sequencing, bioinformatics analysis and structural modeling were performed. Immunohistochemical
staining was performed to investigate whether kdfl is expressed in developing tooth germs. CRISPR/
Cas9 was used to construct the KDF1 ¢.G908C mutation knocked-in mice.

Results: By Sanger sequencing, we identified 12 EDA, 2 EDAR and 4 WNT10A mutations
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in the genomes of 13 HED and 4 NSTA families. Whole exome sequencing identified KDF1 as a
novel candidate gene of NSTA. Six of those mutations were novel mutations. Novel mutations were
predicted as damaging, probably damaging, and disease-causing by SIFT, PolyPhen2, and Mutation
Taster, respectively. Structural modeling results showed significant changes of the mutated proteins.
Immunohistochemical staining of kdfl in developing tooth germs indicated that kdfl expression is
important for the development of teeth. The KDF1 ¢.G908C mutation knocked-in mice was constructed
by CRISPR/Cas9.

Conclusions: This study revealed the genetic basis of 13 HED and 5 NSTA families and expanded
the mutational spectrum. KDF1 was identified as a novel candidate gene for NSTA. The KDF1
mutation knocked-in mice was constructed successfully.

[3X$217]1 tooth agenesis; KDF1; hypohidrotic ectodermal dysplasia; EDA; WNT10A
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MEG3 regulate the development and progression of head and
neck squamous cell carcinoma by decreasing the expression
of miR-421 and promoting the expression of E-cadherin

BRHIT T R EEARIRE R D BB

[#§Z=] Objectives: MEG3, a long chain non-coding RNA (IncRNA), has been verified in several
tumors to function as tumor suppressors. However, the downstream mechanism of MEG3 in regulating
the molecular mechanism of epithelial-mesenchymal transformation (EMT) in head and neck squamous
cell carcinoma (HNSCC) progression is still need to be further explored. Methods: The expression
of MEG3 was confirmed in 51 cases of HNSCC tissues compared to adjacent normal tissues by
quantitative real-time polymerase chain reaction (QRT-PCR) analysis. Luciferase report assay was
used to detect the association between miR-421 and MEG3, miR-421 and E-Cadherin in HNSCC cell
lines. CCKS8 and transwell invasion assays were used to assess cell proliferation and invasion capacity.
Scratch wound assay was used to assess cell migration capacity. Results: This study demonstrates that
expression of MEG3 is significantly downregulated in HNSCC compared to adjacent normal tissues.
In vitro, overexpressed MEG3 inhibits cell proliferation, migration and invasion. MEG3 upregulated
the expression of E-cadherin, which was instead downregulated by MiR-421. MiR-421 is negatively
regulated by MEG3 in HNSCC. MEG3 therefore regulates EMT by sponging miR-421 targeting
E-cadherin in HNSCC. Conclusions: This study suggests that the MEG3-miR-421-E-cadherin axis may
be a new therapeutic target for HNSCC.

[<#if] Head and neck squamous cell carcinoma (HNSCC) ; MEG3; miR-421; E-cadherin;

epithelial-mesenchymal transition(EMT)
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KJG, BeEBiFH BMP-2, VEGF. TGEF-B 1 i} ALP 4Lt % & S 35 e T H A se i A R4 (P
<0.05) . HIE T KM 14 KJ5, BA N BMP-2 fl VEGF 41 de ALP 48 il v & 21 e o o
SE A T A N BMP-2. VEGF. TGF-B8 1 M i, W0 Rekdt G, #ime& N
BMP-2. VEGF Al TGF-B 1 J5 ¥iBt & N A BMP-2. VEGF i, # S5 7 KA 14 K, ALP 4
0 J 5 B AR A R A 2 T e 6 S DR e B RN & T BMP-2+VEGF BEA B 20 J A sk
I (P <<0.05) o [FAIRFES 2o Rk 5 Runx2 R E B ARG H B &R S (P <0.05) ,
ALP. OCN fRik &M m T H R4 . Western blotting tH 2 7x, 18 id £ # '] BMPs-Receptor-Smad
{55 5 Sl R AR 3k BB 01k, MAPK R B P38 F1 ERK1/2 {5 5 1 2% (1) i 198 40k B 8 45 )i
sk Re

S50 MR I R R IBEA N BMP-2. VEGF Ml TGF- B 8% 5 2% $2 i BUE 70 AL 5 S
¥ EE i 4 L) BMPs-Receptor-Smad {5 5 % 5 18 % >k 2 12F BB 43 6, MAPK T i i@ #% P38 #l
ERK1/2 15 538 B (B B 104 Bh R 39 BORr A Re /o, NI 38 s el T AR . X — i AL &5 B
o g v RO 2 C A SR A BB AR, 2R T Dy A F A i R S P A M 1) 4H 21 R B il

[X##iA1 BMP-2; VEGF; TGF-B: MHE/EM; WKA
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BMAL1 Regulates Development of Mandibular Condyle
through Hedgehog Signaling

#/D¥ Tang Qingming AR RHEE K 22 [R5 5 2% Bt B J B AN 2= e

[#Z]1 Chondrogenesis and endochondral ossification in mandibular condyle play crucial roles
in maxillofacial morphogenesis and function. Circadian regulator brain and muscle arnt-like 1
(BMALY1) is proven to be essential for embryonic and postnatal development. Although there are some
indications that BMALL plays a regulatory role in skeletal development, its roles in chondrogenesis
and endochondral ossification of mandibular condyle have not been explained. The goal of this study
was to define the functions of BMALI in the postnatal growth of mandibular condylar cartilages
(MCC). we verified that global knockout of BMALT1 can result in short malformation of mandible
by impairing the sequential differentiation of chondrocytes in mandibular condyle. Furthermore,
genome-wide RNA sequencing in mandibular condyle tissues from Bmall-/- mice and even-aged
wild-type mice uncovered that hedgehog signaling pathway is the potential target of BMALIL. Dual-
luciferase assays illuminated that BMALI regulates the sequential differentiation of chondrocytes in
MCC through directly binding to the promoter of protein patched homologue 1 (Ptchl), modulating
target of hedgehog signaling which is indispensable for chondrogenesis and endochondral ossification.
Importantly, the short malformation of mandible caused by BMALI1-deficiency can be rescued by SAG,
a hedgehog signaling activator. Collectively, our results indicate that BMALI plays critical roles on
chondrogenesis and endochondral ossification of MCC, giving a new insight on potential therapeutic
strategies for facial dysmorphism.

[<##i7] endochondral ossification; mandibular condyle; hedgehog signaling pathway; BMALI

LncRNA PVT1 3 O f5 &5 4K 20 B e 48 40 45 14 1Y 22 im A AL 1
A5 g AEv N RIESE PN RER

[FE] F R S0 0 s DR 200 B g 2 DR 05 Py 0 R AT 2R 015 B 2 0 i, IR i AE 1
JiE e A e JR S R AR R B AE T Y IncRNA, - FFI0E T 2 1l PR 240 e A A R J& (L], A
TR ATEER IncRNA 1y 1715 S8 DR 4 0 988 T 40 7 )b 25 0 AN L KDV 7 E 1

Jri: N~ SRR P 5 OSCC 88 i PR BRAFAEAH S I IncRNA PVTLs 32 187 25 2
DAl e B e R e B CAL-27 1 TCA-83 4HMaHH (1) PVTL, B AR LA AR T Bk A pra i s 4 . v e
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TR IEREFZ 226 77 UL AR P B8 B8 77 1084k o I B SR LI P BR, IR R R PVTL 115 11
ZERFRILFER, WUEZE FEEFX OSCC AW AR s m, SR 26 RS B AL I PVT1 %)
7 S BRI T

SR 1 BN AEYE BRI, PVTL 7E DSR40 Mo p KA 2 L, JEH PVTI &
55 1 s SR A e 0 R > B YRS 2B ARG . 2. 7E CAL-27 I Tea-83 B MR, 16
WE 7 PVTL e Bk BR 8 #0040 B 38 G AN v B TR 1, I ELAMR 48 T 78 A2 22 6 70 Iksh, BRE 98
SIS ESE T R bR PVTL A0 1 fis i bR 4 6 e 240 P £ A5 8g e 70 R b e AR O BE . 3. e s 2L P A AR
WS B 2E B 4 S T iR 20 i Jes 3008 25 % W PLAU & PVTI RIHEIEIR . i % PLAU fg W8 01 11
s IR 20 PR TS AR P B 5 L ST RS AR 28, i K IE PLAU REWE ¥ 2 BELWT R B PVT1 X 40 J i i . 40 i
TR RR ZHAMHIER . thAMEER PVTI REWS R i PLAU Ja h stk .

hit: AR E RGBS F B, Ik 5 01 s SR 4 B g 1 PR 3 B4R AR B R
FHRPER) IncRNA PVTL,  F HUE i 40 B A2 4 2 52 56 A0 A 788 SO 30 E 7 PVTL X 11 s R 40 s
AR R HEE R BLPVT U I 78 5 3K P % PLAU FO 2 A (2 HE 101 i bR 40 i 4 A R
$E7R PVTL 0] REAE Ay s S R 4 6 e 100 240 BT ) b 5 P AN S E R0V 97 A

[X#iA1 PVTL; KEEIEID RNA; DEBRIRA1E; PLAU; AEVME R %

AXEETURRARENS L ERRBINEEFRIT
T IEFERI RN 54T

W B R OBEFERRFE =MEER

[HEY WHAR AW JLEBRRE T IGIT B A e ek a7 ie. BT LEERR i A K
71, MRREIERTIEITIRSEEN RS, B RFET2IILERR G EHFTE T, HHE
H BT I 70 B MR . A FE R0 FRBE T 5 4F 18T BB IR L B BRI i 4 S I BRI 4 YA S 4
BEAT A0 M, AT SO BEAR A . O TR R T 5 OG0 ma,  DU A I PR 3 0R 57 B 0A
STIREI RS B 8E . WER ik BRI EE 2012—2016 EWGA M LERBR BT EE, X CT
WHEAT 00, BEAGE T T BUR T S8 FE R S s A AR . MR R 2 KB EVIE S, WL
T 3G E SONIGIT ), AN T [RIEARSE F AR I7 SR PR T AT 0 . 0 S RIF
JE 35mm B =R DL By O DS T HINI G AL R O J0 B 9 VR 58T A e R )
SEIRYT B AN T ARG ST R 21 T S B AT AR AN B e T AL HEAT IMOLRE A ¢ A6 WIF FE 46 2R
46 N (3555, 11 ) AAKKMIL, ZRERK

740, 42 MEEZARFIRYT, 32 MEEZF RGBT ABEFRELT, NI L
BHEF SRR 6mm DL B, FARBTEZ S, Fid 1. 2 HEFI S L 10mm LA,
TR BT ARE LB 2T H bR . S0H& 45 51 (1) 5 A W T2 BB A2 T ARG 97 R OR s R 97 ek BT
Gt 72 S BUAMTAAEAE 60° DL BRI BE 3T RIGTT fe 5 22 1) o WFFT 50 T3 B FEAICAA
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S F AR TT LU iR 7 7 iRk B 2 R
[ A1 BRES: iy Ranyr: PR Z2ERER

Application of digital mandibular movement record and
masticatory muscle electromyography in the evaluation of
stomatognathic function in patients with mandibular tumor

PRIRMS  #Aeme JERUReE DB B

[#HZ=] Objective: To study the clinical characteristics of mandibular movement and masticatory
muscle function in preoperative and postoperative patients with unilateral mandibular tumors in
the region of mandibular body and ramus by combining digital mandibular movement records with
electromyography, and to preliminarily explore the relationship and mechanism between movement
and masticatory muscle function.Methods: Six preoperative patients with tumor in unilateral body and
ramus of mandible were included, and three postoperative patients with unilateral segmental resection
and reconstruction of mandibular bone were included. The mandibular movement recording system
and surface electromyography system were used to collect the movement trajectory of the patients’
mandibular marginal movement and chewing movement, and the surface electromyography of bilateral
masseter and temporalis was recorded concurrently. The surface electromyography of bilateral
masseter and temporalis was collected when the patients were at relaxation and at maximal voluntary
clenching (MVC). The motion trajectory was observed on the digital virtual model, and the motion
amplitude and direction of mandibular marginal movements were analyzed. The characteristics of
masticatory electromyogram (EMGQG) activity in affected and unaffected sides at relaxation, MVC and
bilateral mastication were analyzed, and the asymmetry indexes and activity indexes were calculated.
Results: The preoperative mean maximum opening of the patients was (35.20+6.87) mm. Three
patients had mild mouth opening limitation, and all the patients” mouth opening trajectory was
skewed to the affected side. During lateral movements, the mean range of motion of the affected side
[(10.34£1.27) mm] and that of the healthy side [(6.9412.41) mm] were significantly different. The
maximum opening of the postoperative patients was (30.65317.32) mm, and the mandibular marginal
movement characteristics were consistent with those of the patients before surgery. During MVC in the
preoperative patients, the median EMG activities of the masseter muscle [44.20 (5.70, 197.90) u V]
and the temporalis muscle [42.15 (22.90, 155.00) 1 V] on the affected side were slightly lower than
those of the masseter [45.60 (7.50, 235.40) 1 V] and the temporalis muscle [63.30 (44.10, 126.70)
1 V] on the healthy side. In the postoperative patients, individualized changes occurred. Some patients

suffered from weakened electromyographic activity on the affected side, while some other ones showed
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hyperelectromyographic activity on the affected side.Conclusion: Both benign and malignant tumors
as well as their surgery can cause abnormal mandibular movements and change of electromyographic
activity of bilateral masseter and temporalis muscles.

[<$if] Mandibular movement; Electromyography; Head and neck tumor; Rehabilitation and

reconstruction; Masticatory muscle

Subcutaneous Injection of Hyaluronic Acid to Decrease
Acute Skin Toxicity after Adjuvant Interstitial Brachytherapy in
Parotid Gland Cancer Patients: A Non-Randomized
Controlled Trial

O AERUR S DR R R

[#Z1 Purpose: The aim of this trial was to evaluate safety and efficacy of subcutaneous injection
of hyaluronic acid to decrease acute skin toxicity after adjuvant interstitial brachytherapy in parotid
gland cancer patients.

Methods: In this non-randomized controlled trial, patients with histologically proven parotid gland
cancer who were indicated for adjuvant interstitial brachytherapy were included. Participants were non-
randomly divided into experimental group and control group. Participants in the experimental group
were injected with hyaluronic acid subcutaneously immediately after interstitial brachytherapy during
the operation. The acute toxicity was evaluated in the first two months. Results: Thirty consecutive
participants with parotid gland cancer who were indicated for adjuvant interstitial brachytherapy were
included from April 2018 to September 2018. Twenty participants were in the experimental group and
10 were in the control group. The median dosage of hyaluronic acid was 8mL (4-11mL) according to
the size of target area. The D90 of the affected skin was 2732cGy (1049-5733cGy). The difference
of D90 of the affected skin was significant between the pre-plan (mean, 3693cGy) and the actuarial
quality verification (mean, 2770cGy) in the experimental group (p=0.004). The difference of scoring
of acute akin toxicity was significant between the experimental group and the control group (p=0.001).
There was no clear correlation between the D90 of the affected skin and the scoring of acute akin
toxicity (p=0.266). Conclusions: Subcutancous injection of hyaluronic acid was safe and efficient to
decrease acute skin toxicity after adjuvant interstitial brachytherapy in parotid gland cancer patients.

[X$2i7] Hyaluronic Acid; Acute; Skin Toxicity; Brachytherapy; Parotid
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O R A B0 R P P R SR R R E R 4
SR REER I R R b

[HZEY  H 0. s a0 0 0 v o8 838 R 5 H I 4k R B e L 28 AR ey, 3l 3ok 43 b 28 J
93 Y05 T 1D 20 A B R R, 6T Y 9 R T 9 5 T S T e g AR e SR SR A R R A i

Jiid: YR 2007 4 1 H -2018 45 1 H AT FRAFHICIA IR 312 {5 1 s A5 170 30 06 e b g 6 1 0 491
kb, JEEAT RUBIVE BT, AT RIS LA, IR R 200, 18 H Logistic B9 43 H AH G HE b
KA 7 5| A iR A 5 R G PR A DG FE R R 3R

SER: 312 IR R BB AR R AR 39 ) (12.5%) , JEYR IR H LA A P IR FA X
WU R A A A 3511 (89.74%) , IREIA 36 B (92.31%) o s R s th: Fike.
PRl Ar . BMI 65, HEIRI . T ARBE . Charlson 3 RIEFEE. FARIT . $if K& A /T80T A
WAEME AR G R A G fER R . 2R E A BMLIEE. FARG . BEIRW . FARE[H
FFEAR T 3R 170 s A T 8 05 A ey 3 R i B G R e 7 S R 3%

g5 I AT SR I BMI F8 50 BE PRI . TR [R) AT F5 R Ty 22 s 1 08 0 A e R
ARG G R AL S [ R R, WOR AT 75 254 T PPl R J5 AT e B G i KUK, IR AE R AT AR 45 T AH
KAb#E

[SCSBIRY I s UL Sl e Jd / S ARE / S / B PR

3D FTEMHF R A BN T BETFHINAMRE RS

BANE HEERKER=MRER

[HE] H: S453D TR BAE AR T BE T R . J7ik: 8 2017 11 A%
2018 4 3 AT BT BAE HoR R 3D BLAYAHBY 52 &5 1045 0 51 37 M3l DA 2 4 o A 7Y
W42 B S5INATEE . 2 8 Tl e% B [R) 5 30 m c8 AR2F Diebs = RN & . L5 55 3D RS B4 LU
3D MRALIAAE, ENALE W AR BORMARAE S T AT s o 255 37 Bl 1 3D $TERALAY,
TR A2 BE R P BE AR 100%: 52258 5F 58 $04 (11)~F- 34 I8 (8] 9 10.33 £1.83min, BEAYIAHE
WHON 3112174 %, A RIRECN 1.6510.79 TR AL J 3 3D A8 AE 5 6 30 sz v A 42
B Z W% 58 0.28 0. 11mm. 0.28+0.09mm, FARK % 0.27+0.10mm; 545 FRHE R,
i 3D YA B T B BB AR L R ) BUE R BRI AR R G0 KT B
FARARH 3D FTENLSF A A B T F R T8 5 e Z0OR B AR 1 58 A

[K#8iR1 3D 4TH; 7, MR AT
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BB 5% EEF/RATRIT RREE L)L M ERERIBRIEN
EHM FEL KW AR

(] %)L R (THD & — Ml PR A B R I8 R g, 90 PR 22 R I I N
IR AR . R EA BATHIBRGES, HE0 8 2 MBU™ BRI, Fom A S R AT .
B b e FHATFH0RIT, Bk df RRER A . AW RIS A T 3R O R 2 Ok A 5%
WORFUEIRTT IR 2 M B4 ) LI 8 430 A8 150 91, X LR AT G 2, I7 ROF o0 Al 2 A MR HEA T4
25RO LB A ) LI RS 1) Sk SRR 0 AR A LA A R v VR RCR S LR AR AR AL TE W
Z 5, AEPARTRLREA R, AR, 67 R 5, PARR R, 67T RO
AR B LIS TR T PO, IR 7 ROR R R, BB N8 Uk I TR ) R s T D RE
B2, BATNIYJR R 5% M 252 % R FUH 16T 1R AR AL 24 L LS R 1A e PR 22 A 1k 4, LI PR 2K
REF, AR

[X$A] 24)LIMER,; ERERAE; HiR

REZFEELRTT/NERIRIREMRIT AR R £
XUH X KW BT ARER

HE: NSRS 2 W B0 0, MBS ANHR B, KRR A2, R
AN FEY K. HET, HIGTITERZEBTRRERB K. AR EERTELZ RGBT
ZINVE R T T I (T R B e e e T R 112 RS D /0N B TR A B i ) R R S R 2 R
Ixt HIT RO 2 AT RGO AR 122 e 102 B, W8 B, LR 2 Bl B
P AR R R, AR SR EEN 91.07%: (LI T 8B U5 91 18] R L5 3] 7™ =) &I 1E H
PRI RT T B 22 7 (P=0.490); 5 R N RIATRBEMALL, TSR AL IR T 3 A 2K
(P=0.035). 4iit: RZ REEAEIGIT /NSRS R0 &, JCEX T ILE, BA LRI,
PORERS . AU/ BRAERI R AR

[REIA] K2 R, WARIT: AR I
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AR R B IR IER T e s e R B AR T LA R
IS W& R R

[(HE] HH:

W 78 R IR A BB 3 R AR IR T Wi e & D 4 59097 i e AR L U A8tk RIT %R B
Eolli7 SEMER e

Jiik:

e 5 v ] (B2 RE K 2 B 1 s S B AE B RS 1 24 BN BUELR B AR B, T A B R A AR R
oGS, SR e HrIG S A 10 4h 5 3858 1 Y SE P R B 22 5] A T 5 &, Il ¢ K e
XEVATT B J5 Sk AU A b S A AT G b, BREGR YT RS O A 2 AR AL

g

Wrih 45 R, 4L 4L LLP BE B (-0.94+1.83) mm, EP-LL i3 i (-0.65+1.54)
mm, ZFAHRITFEX (P <0.05) , RPFNEEFGERGH#: Cm-Sn-Ul AR, HZE
REGHE L (P <0.05) . AL PENEE SNA. SNB. ANB g A, ZRIEG T2 E L (P
< 0.05) ; MP-SN /i (-0.20+1.56) ° , ANS-Me ¥/l (-0.21+1.63) mm , ZFHAit¥=
(P <0.05) , PoRFAE R G N M. wEAHLF I EE UL-SN 850 (14.20+4.31) °
UL-L1 0/ (25.10£8.23) ° , ZRAGIIFE N (P <0.05) , RWAFGL ARG EUIF 7 #s i,
Fi g AL, LI-MP ¥ (8.00£1.56) ° , ZRASKIFEN (P<0.05 , RPHBLEHRE
NULE AR

ZEi

WABRL R G B AR R i & DA 53R YT, B R U AR S0 n] 3R 45 R 4F () B FA 7 75
KFR, HmBTARE T fE, HAMEE T ORASR LERERS, FEUFHELENE. FiE
SR T SHTR RS R S BUEA, WS 2SR R 4F

[REIRA1 WHANRES: JECFHG: WAZME: D55

TaE = B B YIBRAR G K FUE R 5
7yt ESE QR DR
UBEL 990 H 0 SR 5 A00 WA P R 90 ik, 45 0E BB SE I RY (quantitative

sensory testing, QST) LE T WAL FRERARX N FHi#4 (inferior alveolar nerve, IAN) 1y
REfISZI, N CBCT AL & VIR 5 o 4 TR 1.
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WA E 7% IS CBCT A MR 5 T G 48 A8 2 fk 1) 1 AR UG 3R B s ), 3 AL 2 0
SR, RIAATF VIR, MIBATFRKEAR. 1D WA T RAT. RJF 24 DS FIAR G
1 AR EAZAL X 3T QST ks 20 IR N M T ARG Z]. KJ5 6 F17 CBCT fufi,

gift. WRIA (n=91, 27.194+4.31y ) XL (n=49, 28.041+4.26y )

D 54 AN B HEE s R K (TAN #i/5 AD)  (P < 0.05) Z3E K TXHRA, (HARJEEIH,
YL TR RIER AR TR E 2R 2) QST 45 57R: RGN ¢ 5 R RE (P <0.001) ,
TR R R T WA B ERNBIE (MK A M BUR TR bR, RS 4 B SR R
Wi 3) FWMARFEWREMBE R RS, THRERBEER ST, LRSS 8EER. TR
RE . JER. K. 5 IAN BB % %,

g XTS5 IAN R RE U WIRERHRG, 1D TR FERCUG RN T FHREAR; 2)
FREEARST A, CHARBGLL A /UIBRAR: 3) RE TR TR S BEFER. TR E.
B K/, 5 IAN BB &A%,

[RBIR] FAE =BT, FavlAR: E@&Eeillhl; MM, FRT R

B R B AR ZERARRKEERARIETT 0 BmE5
KWL OEZW WAE REEEALEHHRER

[RBETRAT P00 SR 2 45 /& — b A A= T80 30 B DR AS B IR S8 R SR SR BT, 32 2400 H I
Wt e R R E Y ZRIRIT R RCR, R RNIRIT A EEARE T S AR e R, R
MBI B SRR AE, A BRI BB RN MENIREL 2, R AR B
B, JCHGR X T DAL RS Sh ARSI X I8, AR 732 RSO A 2, R Al A 5 T 1 % i HE DB
R R RCR . T RIRA A B FHARFFK, 7E Coleman I I M HOAR SR FiF TR, KA
B I/ 4EE E (Platelet Rich Fibrin, PRF) A3 )5 ML iK% (Stromal Vascular Fraction, SVF)
P BRI R S AR B A A, A B B AR IR R R T SRR TS B A AR AR, TS R
ZUHEE D AEES, BE T RIFMBERR.

[EA POBIm 248 BERIEDI#BE: BRNERS: 8 /MRAEED: FEHRRE
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oF Hd Wi
LncRNA DANCR 4445 & miR-216a 72 F 855 1
EEFRIMERHAR

PR¥Z¥e  ARIEME o oK b H s = B

[WHZE] B

ek F BE 40 i (DPCs) J A A BT IA 44 2 F 88 4 AR B G AR S B FRATT AT A &
IncRNA DANCR 4% DPCs 7.2 5 FHEPi e 2 ik 12, (HIHHLHI AR .

Jiik

B, 77k DPCs 204Kt F8 2 5 £ IA ) IncRNAs, 1Ky 45 5 % 34 ) DANCR 7E DPCs i
FAST I o34 B BEB A R AR s B, JEE BT LN REIIESLES, RE DANCR &
R 5 WA IR AR RS i — 2D R ROG R B R 2 RNA 456 8 1 )% DTTE S5 50
364 DANCR FIML#]; )5, B DANCR [#EFRTE DPCs 43 BI1/EH

PR

FTATRIL DANCR 2 5 F fipi iz 2 i 72, K3 I& DANCR {2 DPCs 73t #f— 3 SCIR ik
SZ DANCR 5 miR-216a 45 &, H W # M 5. DANCR i id [ i miR-216a & % /E FH, 1M miR-
216a 7] 8 [ YL ER c-Cbl HI3RIE. HULFIE, @K miR-216a 7] f# B X} c-Cbl FI4], I 7 m %
DANCR % DPCs 73 54

ghip

DANCR 7] 5% 4 PE 45 & miR-216a, fi#RER X} c-Cbl [F¥EH PLER, #ENMTR % DPCs 70 1b 3 5 F 6
BE M. AT N T HE S AT TR p R B .

[k#iF] K# %9 RNA DANCR;: FREAM: /> RNA-216a; 5&4+ N JE RNA; B8
S JNE

METTLS3 regulates alternative splicing of MyD88 upon the
lipopolysaccharide-induced inflammatory response in human
dental pulp cells

R Al R MR s BE B BRI 112 6

[#Z]1 Dental pulp inflammation is a widespread public health problem caused by oral bacterial

infections and can progress to pulp necrosis and periapical diseases. N6-methyladenosine (m6A) is
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a prevalent epitranscriptomic modification in mRNA. Previous studies have demonstrated that m6A
methylation plays important roles in cell differentiation, embryonic development and stress responses.
However, whether m6A modification affects dental pulp inflammation remains unknown. To address
this issue, we investigated the expression of m6A and N6-adenosine methyltransferase (METTL3,
METTLI14) as well as demethylases (FTO, ALKBHS) and found that the levels of m6A and METTL3
were up-regulated in human dental pulp cells (HDPCs) stimulated by lipopolysaccharide (LPS).
Furthermore, we knocked down METTL3 and demonstrated that METTL3 depletion decreased the
expression of inflammatory cytokines and the phosphorylation of IKK a /B, p65, and I ¥ B a in the
NF- x B signalling pathway as well as p38, ERK, and JNK in the MAPK signalling pathway in LPS-
induced HDPCs. The RNA sequencing analysis revealed that the vast number of genes affected by
METTLS3 depletion were associated with the inflammatory response. Previous research has shown
that METTL3-dependent N6-adenosine methylation plays an important role in mRNA splicing. In this
study, we found that METTL3 knockdown facilitated the expression of MyD88S, a splice variant of
MyD88 that inhibits inflammatory cytokine production, suggesting that METTL3 might inhibit the
LPS-induced inflammatory response of HDPCs by regulating alternative splicing of MyD88. These
data shed light on new findings in epitranscriptomic regulation of the inflammatory response and open
new avenues for research into the molecular mechanisms of dental pulp inflammation.
[<#if] N6-methyladenosine; METTL3; alternative splicing; MyD88; lip polysaccharide;

dental pulp inflammation

EZH2 Xt FFBE A E B R 4T i P& R R 1E B B E AL 41
faf i BEEHE bR KRF OB

[HZEY Hi: W50 EZH2 X 5§l 4 23 98 0 S W R v 4 B 40 J5k I 110 3 e o e TR 2 44 1 A F
KL o

J7¥E: ] 20ng/mL EZH2 E 44 (3 M2 2uMol/L & EZH2 417 EI1 3 A\ F 8648 M Chuman
dental pulp cells, HDPC) A[FEIFf[E] (0Oh. 2h. 4h. 24h) J5, E RN R EEE SN (g-PCR)
D52 91 B 36 5T 4 @ 2R A (MMP1. MMP2. MMP3. MMP8. MMP9. MMP10. MMP13) X1
T J () e Rl A AR AL, . FEAAR Y S2Bbh, EEX SD MEPESJERE KR 12 R, W B F AT TP BEE 24,
BN KB A BERBA, K KRR 3 4l: LPS (10mg/ml) 4l; LPS(10mg/ml)+EZH2 (20ng/mL)
#1; LPS(10mg/ml)+EIl (20ng/mL) 4, 457 1d. 3d JG 4%, HE Jeta il g2 2 7 SE 4 400 A4k,
Ly fn = e kTG IE EZH2 S A5 ELL % 5 i I SR AT 4E 5200 . q-PCR 25 3 7R: EZH2 #
4125 A M3 HDPC 2h. 4h. 24h J&, MMP3 mRNA /K Rx B 2411 2.032+ 0.1969. 2.244+ 0.1374.
1.664 £ 0.06682 £ (P<0.01) , MMP8 ] mRNA 7K-F- % REZL 1) 4.113 £ 0.06374. 3.918 £ 0.9280.
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1.914 £ 0.06330 5 (P<0.05) ; type I collagen ] mRNA 7K Ax} HZH 1) 8.45%. 24.55% 9.217%
A4 (P<0.001) o EIl |3 HDPC 2h. 4h 5, MMP3 ] mRNA AL TG i 2% 2 5, 24h AN
1 56.46% AT (P<0.001) . MMPS ) mRNA 7K 5%t AL 26.05%. 22.45%  22.67% /%
4 (P<0.001) ; type I collagen ] mRNA ZK-FIYXfREA Fiff 15 524 (P<0.001)

FE AR N OS2 b, HE 4 B 45 B2 % LPS (10mg/mD)  #H; LPS(10mg/ml)+EZH2 4H;
LPS(10mg/ml)+EI1 41 4 7] UL #8 FL AL 25 45 1 28 gl p iR i, R A 2L Ak 3R 3. Sfn =t &k
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OCT4A and its related LncRNA FTX modulate the self-renewal
of dental pulp cells under inflammatory microenvironment

gt ooBL Al KRR E DR B
Wei Xi il K22 10 s 2R B

[#HZ] Objectives: Regulating the pluripotency of human dental pulp cells (hDPCs) is the key for
the self-repair of dental pulp. We previously reported that OCT4A promotes the cell proliferation and
odontogenic differentiation of hDPCs. Recent studies showed that long non-coding RNAs (IncRNAs)
regulate the effects of OCT4A on embryonic stem cells (ESCs). The present study aimed to explore the
underlying roles of OCT4A and its related IncRNAs on the self-renewal of hDPCs under inflammatory
microenvironment.

Methods: Human LncRNA microarrays were applied to screen out the differentially expressed
IncRNAs in OCT4A overexpression and control hDPCs. LPS from E.coli was used to simulate the
inflammatory microenvironment. The effects of OCT4A and IncRNA FTX on the proliferation and
multi-differentiation of hDPCs were observed by CCK-8, realtime PCR, western blot, alizarin red and
oil red O staining. The possible mechanisms of FTX were detected by investigating its effects on the
gene expression of pluripotent transcription factors OCT4A, SOX2 and c-MYC.

Results: LncRNAs FTX were validated from 978 potential differentially expressed IncRNAs.
OCT4A improved the cell proliferation and differentiation capacities of hDPCs with LPS stimulation.
However, overexpression of FTX exhibited opposite results. Moreover, OCT4A negatively regulated
FTX expression in hDPCs. Knockdown of FTX up-regulated the expression of pluripotent transcription
factors OCT4A, SOX2 and ¢c-MYC, whereas overexpression of FTX down-regulated their expression.

Conclusions: OCT4A was a crucial factor to maintain the self-renewal of hDPCs under
inflammatory conditions. While IncRNA FTX suppressed the pluripotency of hDPCs by inhibiting the
expression of OCT4A, SOX2 and ¢c-MYC. FTX and OCT4A may form a feedback regulation loop to
modulate the pluripotency of hDPCs.

[X#i8] “Octamer-binding transcription factor 4” “Long noncoding RNA” “Dental pulp

cells” “Pluripotency”
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The metabolic regulation of bone mesenchymal stem cell
differentiation

POl xR B PRSI DR AR, TR 07T B X SRR =

[#Z]1 Objective:

Accumulating evidences have demonstrated that in addition to growth factors and extracellular
matrix cues, various metabolic pathways provide important signals for the self-renewal and
differentiation potency of stem cells. Changes to energy metabolism can regulate stem cell
reprogramming and cell differentiation. These studies indicated that cell metabolism may be a potential
target to regulate cell differentiation. However, the role of energy metabolism in BMSC remains
unclear. The purpose of this study was to investigate the changes and influence of cell metabolism in
bone marrow mesenchymal stem cell (BMSC) differentiation.

Methods:

BMSC was cultured in osteogenic and adipogenic induction media respectively. The Seahorse XF
assay was used to measure the oxygen consumption and extracellular acidification. The mitochondrial
number was evaluated by citrate synthase assay. The mitochondrial aggregate/monomeric JC-1 ratio
was used for the mitochondrial membrane potential. The cellular NAD+ and NADH content was
measured using cell lysate. The NAD+ salvage pathway inhibitor FK866 was applied to suppress the
NAD-+ level in BMSC and investigate the role of NAD during osteogenesis.

Results:

The mitochondrial respiration was upregulated during BMSC osteogenic and adipogenic
differentiation. The basal extracellular acidification rate was decreased during osteogenesis but
increased during adipogenesis, indicating glycolysis flux was changed. The energy map showed
the distinct metabolic profile of BMSC during osteogenesis and adipogenesis that the osteogenic
BMSC preferred aerobic pathway whereas the adipogenic BMSC preferred glycolytic energy
metabolism. Consistently, the glycolytic rate detected by seahorse assay was decreased in BMSC
during osteogenesis. To further investigate the difference of mitochondrial respiration during BMSC
differentiation. We evaluated the mitochondrial function. Specifically, the osteogenic BMSC had an
approximately 110% higher membrane potential when compared undifferentiated BMSC. Furthermore,
both osteogenic and adipogenic BMSC had more mitochondria than undifferentiated BMSC. As
literature reported, the NAD+/NADH ratio played an important role in glycolysis and mitochondrial
respiration. In our study, we found that the NAD+/NADH ratio was significantly increased during

osteogenesis but decreased during adipogenesis, which may be correlated with metabolism state
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and protein acetylation. What’” s more, the expression of NAMPT, a key enzyme in NAD+ salvage
pathway was dramatically increased during osteogenesis. The NAMPT inhibitor FK866 could impair
osteogenesis in BMSC, indicated that NAD related energy metabolism was involved in BMSC
differentiation.

Conclusion:

The osteogenic and adipogenic differentiation of BMSC showed distinct metabolic profiles. NAD
metabolism was involved in osteogenesis of BMSC. Manipulation of the cell metabolism may become
a potential method to regulate BMSC cell fate decision and differentiation.

[X$2i7] cell metabolism; bone marrow mesenchymal stem cell; differentiation; NAD
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Spatio-temporal Distribution of Gli1+ Odontoblastic
Progenitors during Dentin Formation

Pl [RGB e 1 e

[#Z1 Objective: This study aims to investigate the spatio-temporal relationship between newly
formed odontoblasts, directly transformed from Glil+ dental mesenchymal progenitors with indirect
interaction to enamel epithelium, and early postnatal dentin formation. Materials and Methods: Glil-
CreERT2; R26-tdTomato (GT) mice were generated and were injected by onetime tamoxifen at
postnatal days 3 (P3), sacrificed 1, 7, 14, 21 days after induction. EAU was injected 2 hours before
sacrifice. Mandibles were fixed in 4% paraformaldehyde overnight and decalcified by EDTA (pH 7.4)

at 4°C , followed by either cryosection and immune-staining with anti-Nestin monoclone antibody. Flu-
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orescent cell images were captured by SP5 Leica confocal microscope. Quantification of increased
odontoblast processes was counted from the images shot by 63x oil lens to ensure the visible individual
processes. Mice mandible 1st molars were scanned by micro-CT at P4, P8, P10, P17, P28, P56.
Results: The representative confocal images showed numerous dendritic Glil+ pulp cells (EdU-) and
newly formed odontoblasts (Od) directed from the pulp center toward Od layer, indicating Glil+ pulp
cells form odontoblasts and odontoblast processes without direct interactions with epithelial cells
postnatally. Three weeks later, the newly formed (Glil+) Od-processes occupy almost the entire dentin
tubules in the coronal dentin after induction at P3. Red Od-processes overlapped nearly all Nestin+ Od-
processes gradually in the first month afterbirth with the thickening dentin mass (P < 0.05). Through
micro-CT scan and 3D reconstruction, measured dentin volume continuously expanded until reaching
full crown size at age P28 (P << 0.05), compared with that at P56 (P > 0.05). The lineage relationship
between dentin volume, the number of newly formed odontoblasts and Od-process length was depicted
at postnatal stage. Rapid growth of dentin volume occurred during the period from P7 to P10 while
newly formed Od getting less after P7. Similarly, mineral contents are rapidly increased during this
period. Conclusions: The postnatal formation rate of odontoblasts directly transdifferentiated from
Glil+ progenitors are spatio-temporally related to dentin mineralization extent.

[ #8171 dentinogenesis; odontoblast; cell lineage tracing; tooth development; odontoblast

process; dentin mineralization
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Association between Increased Inducible Costimulator/
Inducible Costimulator Ligand Expression with the Bone
Destruction in Apical Periodontitis

Fg#ifE  xing/ i quan/ SR i K2E IR 1 R BE B

[ =] Introduction: The aim was to assess the association of inducible co-stimulator (ICOS)
and ICOS-ligand with bone destruction in apical periodontitis (AP). Methods: Lesion specimens
from AP patients were obtained during apicoectomy and subjected to histopathological analysis and
molecular assessment of ICOS/ICOS-ligand. In addition, experimental AP was induced by exposing
the pulp of the first mandibular molars in rats. Histological and radiographic examinations were carried
out to validate the periapical lesions. The immunolocalization and mRNA expression of ICOS/ICOS-
ligand were evaluated. The osteoclastic activities in periapical lesion, including the lesion size, the
expression of the tartrate-resistant acid phosphatase (TRAP) and the receptor activator of NF-kappa
B ligand (RANKL), were recorded and followed by correlation analysis with ICOS/ICOS-ligand
expression. Results: In excisional specimens from AP patients, a significantly increased expression
of ICOS/ICOS-ligand was found by quantitative real-time polymerase chain reaction (QRT-PCR)
and immunofluorescenc staining, compared with the control. In the experimental AP samples, the
expression of ICOS/ICOS-ligand, TRAP and RANKL were significantly elevated in inflamed periapical
tissues (AP group) when compared to the control group (day 0). The number of ICOS+/ICOS-ligand+
cells was highly correlated with the periapical lesion size (r = 0.892, P < 0.001; r = 0.930, P < 0.001).
Conclusions: The increased expression of ICOS/ICOS-ligand in periapical lesions was associated with
the inflammatory infiltration and alveolar bone destruction of AP.

[<$i7]1 1COS; ICOS-Ligand; Apical periodontitis; Osteoclast; T cell

A Switch from Dentinogenesis to Osteogenesis: BMP is the Key

£ WA UK O R B

[# Z]1 OBJECTIVES: Jawbone and dentin share many common features, although which one
evolutionarily comes first is still under debate. The goal of this study was to investigate the role of

BMP2 and BMP4 in controlling the fate of pulp cells during molar root formation.
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METHODS: The Glil-CreER mice were crossed with Bmp2flox/flox and Bmp4flox/flox mice in
Rosa26-tdTomatobackground to specifically inactivate Bmp2 and/or Bmp4 (two key BMP ligands)
in the dental pulp cells. A single dose of tamoxifen was injected at postnatal day 5 and animals were
harvested at postnatal week 4 with EdU injection 3 hours before sacrifice. The combined approaches of
X-ray, 1 CT, in vivo cell lineage-tracing, histology, and immunostaining were used.

RESULTS: The deletion of single Bmp2 or Bmp4 led to minor dentin defects, while double
knockout (dKO) mice displayed profound defects in molar roots, characterized by short and thin root
dentin with few dentinal tubules. The quantitative 1 CT data demonstrated that these changes were
statistically significant (n=6, P << 0.05). Mechanistic studies (including cell lineage tracing analysis)
showed 1) an ectopic bone-like structure formed in pulp; 2) a change of dentin matrix to bone-like
matrix, in which bone-like cells were buried; 3) a great increase in pulp cell proliferation and bone
marker expression; 4) a sharp reduction in odontoblast markers such as Nestin and DSPP; and 5)
increased expression of osteogenic transcription factors (Runx2 and Osterix) and decreased expression
of odontogenetic transcription factors (KIf4 and Sox2). Together, data supported a vital role of BMP
signaling in preventing the cell fate change from odontoblast lineage to osteoblast lineage during root
dentin formation.

CONCLUSIONS: Our findings demonstrated that BMP signaling (a combined role of BMP2
and BMP4) is essential for determining the cell fate of Glil+ pulp progenitor cells during molar root
formation.

[<$i7A] dentin; bone; BMP signaling; osteodentin; knockout mouse
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Foxg1 mediates polarity differentiation of dental papilla cells
via Wntb5a signaling

UiEESE  RIEE ALK R O B R
FBIRHT A LURE 22 A S B B Jee i e - ol oL vl s B e

[3HZ=] Objective

Polarity of dental papilla cells is crucial for odontoblast differentiation and dental pulp repairing.
Forkhead-Box Q1 (Foxql) is a novel transcription factor highly expressed in odontoblast cells by
comparing bone marrow stromal cells and odontoblast cells through gene microarray. However,
Foxql’ s roles in tooth development and its molecular mechanisms are elusive. This study is to
illuminate Foxql’ s role on regulation polarity formation of dental papilla cells via Wnt5a signaling.

Methods

Foxql expression was mapped by in situ hybridization from E11.5 to E14.5, and by
immunohistochemistry from P1 to P11. E14.5 tooth germs were isolated and manipulated by Foxql
overexpression and downregulation by lentivirus transfection. E14.5 dental papilla cells were
characterized with flow cytometry(FCM) and immunofluorescence. Alizarin red, Oil red and Alcian
blue were performed to evaluate differentiation ability of E14.5 dental papilla cells. Foxql/Wnt5a
overexpression/inhibition for dental papilla cells were conducted by lentivirus transfection. Foxql,
WntSa, odontogenic and polarity related genes were detected by qRT-PCR and Western Blot. Alizarin
red staining was carried out to evaluate Foxql’ s effect on mineralization. Wnt5a’ s rescuing effect
for tooth development inhibition caused by Foxql suppression in dental papilla cells were evaluated
with qRT-PCR and tooth germ culture. Fluorescence in situ hybridization (FISH) localized the
distribution of Foxql and Wnt5a. Foxql’ s binding targets for Wnt5a were evaluated with ChIP-assay.
All quantitative data were considered statistically significant if p<0.05.

Results

Foxql expression was first identified in dental epithelium at E11.5. By E14.5, Foxql was expressed
in dental mesenchyme, and continued its robust expression also in the inner enamel epithelium by
E16.5. From P1 to P11, Foxql became gradually pronounced in odontoblasts, and peaked between
P3 to P7, during which active dentin formation and maturation occurs. Foxql knockdown in E14.5
dental mesenchyme reduced tooth-germ size, disrupted odontoblast polarity and dentin formation.
Contrastingly, Foxql overexpression promoted dentin thickness and odontoblast polarization. E14.5
dental papilla cells were isolated from mice tooth germ, and showed robust expression of vimentin

and fibronectin. FCM showed high expression of CD105, CD73 and less expression of CD11, CDA45,
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CD14, I-A/I-E, CD19, CD34 and CD49. These cells exhibited well Osteogenic, adipogenic and
chondrogenic differentiation ability, indicating mesenchymal stem cells characteristics. Manipulation
of Foxql influence the expression of pEzrin, ZO-1, Dspp, Dmp-1 DIx1/2, Msx1/2 and Pax9. Foxql and
Wnt5a regulate pEzrin and ZO-1 in the same direction, as shown in qRT-PCR and Western Blot assay.
Alizarin red staining showed Foxql promote mineralization. Recombinant Wnt5a protein restored
the disruption in tooth germ development caused by Foxql inhibition. qRT-PCR results indicated
WntSa supplement rescued expression of Dmpl, Dspp, pEzrin, ZO-1, Runx2, Alp and Ocn in Foxql
knockdown dental papilla cells. FISH showed co-localization of Foxql and Wnt5a. ChIP-assay results
confirmed that Foxql bound to Wnt5a's locus.

Conclusions

Foxql plays previously unrecognized roles in dental papilla polarity differentiation and dentin
formation. Foxql appears to signal via Wnt5a in regulating dental mesenchyme maturation.

[X#iA]1 Foxql; Wnt5a; odontogenesis; polarity

Effect of SDF-1 o combined with BMP-2 dual controlled
release treatment on odontogenic differentiation of human
stem cells from apical papilla cultured in the VitroGel
3D system

[#Z]1 Objective: Pulp-dentin regeneration in apical region of immature permanent teeth is curr-
ently a difficult problem. Tissue engineering using bioactive molecules and scaffolds may have the
potential to regenerate apical natural structure of these teeth as a better alternative to existing treatment
regimens. Stromal-derived factor-1 a (SDF-1 a ) is a chemokine signaling molecule that binds to the
transmembrane receptor CXC chemokine receptor-4 (CXCR4) and carries out important functions
in development tissue homeostasis. SDF-1 a signaling via CXCR4 regulates the recruitment of stem
cells and precursor cells to support tissue-specific repair or regeneration. The aims of this study were
1) to evaluate the VitroGel 3D system, an animal origin-free polysaccharide hydrogel,as a possible
injectable scaffold for pulp-dentin regeneration and ii) to investigate the effects of stromal cell- derived
factor-1 a (SDF-1 a ) and bone morphogenetic protein-2(BMP-2) dual controlled release cotreatment
on odontogenic differentiation of human stem cells from apical papilla (SCAP) cultured in the VitroGel
3D system.

Methods: The morphology, viability and proliferation of SCAP cultured in the VitroGel 3D system
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were measured via scanning electron microscopy (SEM), live and dead cell staining and CCK-8 assays.
Alkaline phosphatase (ALP) activity, real- time reverse transcriptase polymerase chain reaction (real-
time RT-PCR) and Western blot analysis were further used to evaluate the odontogenic differentiation
of SCAP cultured in the VitroGel 3D system in vitro. Meanwhile, SDF-1 a /BMP-2 double controlled
release system were constructed. The morphology and structure of microspheres were observed by
SEM, and the release curves were measured by ELISA in vitro. The effect of hydrogel combined with
SDF-1 a /BMP-2 double release system on the odontogenic differentiation of SCAP in vivo through
ectopic subcutaneous injection was evaluated by Von Kossa staining . H&E, Masson trichrome and
human nuclear antigen « CD31 . DSPP and OCN immunohistochemical staining.

Results: SEM showed that there were homogeneous pores in the VitroGel 3D hydrogel, which
could effectively increase the intercellular junction and facilitate the diffusion of nutrition and
metabolite. In VitroGel 3D system, SCAP secreted a large amount of extracellular matrix. SCAP
cultured in 3D hydrogel presented favorable viability and proliferation. SDF-1 @ and BMP-2 co-
treatment enhanced odontogenic differentiation-related gene (ALP. Runx-2. DMP-1. DSPP,
OCN and BSP)and protein (Runx-2. DMP-1. DSPP. BSP and OCN) expression in vitro and
promoted odontogenic differentiation of SCAP in vivo. SDF-1 a rapid release microspheres and BMP-
2 slow release microspheres were successfully constructed, and VitroGel 3D hydrogel combined
with SDF-1 a /BMP-2 dual controlled release system could enhance angiogenesis, cementoid and
mineral deposition in vivo. The positive staining of DSPP and OCN showed that they could promote
the odontogenic differentiation of SCAP.Conclusion: our present study demonstrated that VitroGel
3D system promoted SCAP proliferation and differentiation. SDF-1 a can significantly promote the
migration of SCAP. SDF-1 a has synergistic effects on BMP-2 induced odontogenic differentiation of
human SCAP cultured in VitroGel 3D system in vitro. BMP-2/SDF-1 a dual controlled release system
with injectable hydrogel promoted odontogenic differentiation of SCAP in vivo.

[X<#1iA] stem cells from apical papilla; stromal cell-derived factor-1 a ; bone morphogenetic

protein-2; odontoblastic differentiation; controlled delivery
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OPN Promotes Bone Destruction in Periapical Periodontitis
by Activating the NF- « B Pathway

THEH E W ORKERRIRE

[#§Z] Background/Aims: Periapical periodontitis is caused by bacterial infection and results in
both bone destruction and tooth loss. Osteopontin (OPN) is a secreted phosphorylated glycoprotein that
participates in bone metabolism. Methods: Thirty-three patients with chronic periapical periodontitis
and 10 patients who had undergone the orthodontic removal of healthy tooth tissue (control) at
the periodontal ligament were investigated, and an animal model of mouse periapical periodontitis
was established for an in vivo analysis. The relationship between OPN and bone destruction during
periapical periodontitis was analyzed. Osteoblasts and osteoclasts were cultured in vitro and treated

with lipopolysaccharide. An inhibitor of NF- k B was used to pretreat the transfected cells. Results:
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OPN increased osteoclast proliferation and differentiation, but reduced osteoblasts proliferation and
differentiation. OPN activated the NF- x B pathway during periapical periodontitis and accelerated
the transfer and phosphorylation of P65 from the cytoplasm to the nucleus. Conclusion: This study
demonstrated that OPN played important roles in the progression of periapical periodontitis, and a
dual role in bone metabolism during periapical periodontitis, linking osteoclasts and osteoblasts. The
underlying mechanism may be related to the NF- k B pathway

[3<#i7]1 OPN; Bone absorption; Periapical periodontitis; NF-x B

The Effect of propolis,MCJ,neem and sodium hypochlorite
on hDPSCs and hPDLFs

sk 2 143 SRUREERIR S DB

[#HZ=] Objective

To compare the effects of propolis, MCJ, neem and NaClO on hSCAPs and hPDLFs.

Methods

The highest optimal concentration of each group was determined by CCK-8 test.The scratch test
was performed to evaluate the migration capacity of hSCAPs and hPDLFs.The expressions of DSPP
and DMP-1 were detected by Western blot with ALP staining to investigate the ALP activity of hRSCAPs
in each group.The live-dead cell staining test and the Actin and nuclear staining was used to find the
effect for proliferation and morphology on two cells.

Results

CCK-8 showed that MCJ had little effect on the proliferation of hSCAPs and hPDLFs after 24
hours,while propolis and neem had less effect than NaClO at 72 hours.The scratch test showed that
all three herbs could promote the migration of hSCAPs compared with NaClO,especially in MCJ.
Western blot showed that the expression of DMP-land DSPP in hSCAP for all three herbs are higher
than in NaClO. ALP research showed that ALP stain in MCJ and propolis are deeper than in NaClO
and neem,together with the ALP activity higher in MCJ and propolis.showed that the fluorescent of
living hSCAPs and hPDLFs in all three herbs are higher than in NaClO at 3days,with no significant
defference between MCJ and control group.The live-dead cell staining test showed that the fluorescent
of living hSCAPs and hPDLFs in all three herbs are higher than in NaClO at 3days,with no significant
defference between MCJ and control group.And the Actin and nuclear stainingshowed that the
morphology of living hSCAPs and hPDLFs in MCJ and propolis are better than in neem and NaClO at
3days,which showed that the cytoskeleton spread better in the former two groups,especially in MCJ.

Conclusions
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MClJ,propolis, and neem have less influence of proliferation, migration ,morphological change
and odontogenic differentiation on hSCAPs and hPDLFs than NaClO ,being expected to be the ideal
irrigant for RCT.

[X#i71 herb: hSCAPs; hPDLFs; RCT

EEFEdREATREBMSCs BT ULHIERHAR
IR BEIRE BT bl O B
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Odonto-immunomodulatory properties of exosomes
derived from dental pulp stem cells (DPSCs-EXO) and its
manipulation of immune response for odontogenesis by
transfer of microRNAs

ABAEIE ol RSB i 1 R B

[#Z] Abstract

Background: Immune responses play pivotal roles in determining the in vivo fate of dental
pulp capping materials in pulp regeneration. It has been recognized that biomaterials should create
a favorable immune microenvironment for successful biomaterials-mediated pulp regeneration.
Therefore, it is pivotal to investigate the effects of immune cells in biomaterial-stimulated
odontogenesis. Macrophages are major effector cells in the immune response of implanted materials
and are essential for odontogenesis. Their heterogeneity and plasticity make macrophages a target for
immune system modulation. However, little is known about the effects of macrophages on biomaterials-
modulated odontogenesis. Exosomes derived from dental pulp stem cells (DPSCs-EXO) are reported
as ideal biomimetic material for odontogenesis. In this study, we used DPSCs-EXO as a biomimetic
material to investigate the role of macrophages on the material stimulated odontogenesis.

Methods: Transmission electron microscopy (TEM), fluorescent labeling and nano-flow cytometry
were used to identify the DPSCs-EXO. Elisa, qPCR, automatic western blot and flow cytometry
analysis were used to investigate the effects of DPSCs-EXO on modulating the macrophages functions
for odontogenesis. The microRNA-sequencing and pathway analysis were performed to explore the
microRNA profile and its functions in DPSCs-EXO.

Results: DPSCs-EXO stimulated the macrophages to switch their phenotype to M2 by inhibiting
the TLR receptor and NF ¥ B signaling pathway, which resulted in the up-regulation of anti-
inflammatory cytokines IL-1ra and IL-10. Moreover, we found that DPSCs-EXO switched the
macrophages toward a more pro-healing extreme by transfer of exosomal microRNAs. Interestingly,
the DPSCs-EXO-stimulated macrophages up-regulated BMP2 expression, which activated the BMP
signaling pathway in dental pulp stem cells (DPSCs), resulting in odontogenic differentiation.

Conclusions: DPSCs-EXO acted as a biomimetic material to modulate the immune response of
macrophages, and shifted the immune microenvironment towards one that favored odontogenesis.
These findings provided valuable insights into the mechanism of biomaterial-stimulated odontogenesis,

and a strategy to optimize the evaluation system for the in vitro odontogenesis capacity of dental pulp
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capping biomaterials.

[<$i7] DPSCs; macrophages; immunomodulation,odontogenesis

Bivalent Histone Modifications of WNT5A in Dental Papilla
Cells Differentiation

JAMEN  Zhou Xuedong Zheng Liwei U1 K224 P8 [ R B

[#Z=E] Objectives: Cytodifferentiation is an essential biological program during odontogenesis,
which is activated by several lineage-associated genes. Such genes are modified by colocalization
of H3K4me3 and H3K27me3 at promoter region in progenitors. These modifications, named as

“bivalent domains” maintain genes in a “poised” state and then resolved for later activation or
repression during differentiation. WNTSA has been reported to promote odontogenic differentiation in
dental mesenchyme. However, it is still unknown whether WNTS5A is modulated by bivalent histone
modifications in human dental papilla cells (hDPCs) differentiation. This study aimed to establish
the histone modification profiles of WNTS5A and investigate the underlying mechanisms during
odontogenic differentiation.

Methods: qRT-PCR and western blot were tested to map expression patterns of methylases,
demethylases and WNTS5A. ChIP-qPCR was performed to establish histone modification profiles
within+2.0kb of WNT5A TSS. The lentivirus with JMJD3 shRNA was transfected into cells. Co-
immunoprecipitation were conducted to investigate the combination of enzymes.

Results: In cultured hDPCs, H3K4me3 and H3K27me3 co-localized at promoter of WNTS5SA
expressed at very low levels. During odontogenic differentiation, WNTSA was detected upregulated.
Simultaneously, the repressive mark H3K27me3 was markedly decreased and the binding of IMJD3, a
specific H3K27me3 demethylase, was increased. H3K4me3 level at WNTS5A promoter was raised with
enrichment of WDRS. When JMJD3 was knockdown in transfected cells, odontogenic differentiation
was suppressed. The depletion of JMJD3 epigenetically repressed WNTSA transcription by increased
H3K27me3 marks and decreased H3K4me3 marks. Additionally, JMJD3 can physically interact with
ASH2L to form a coactivator complex, coordinately modulating the histone modifications of WNTSA.

Conclusions: Our study reveals the histone modification patterns that regulate WNTS5A activation
during odontogenic differentiation in hDPCs. Bivalently marked WNTS5A is initiated transcription
by resolution of bivalent domains and tightly mediated by JMJID3 and KMT2 coactivator complex,
ultimately modulating odontogenic commitment in human dental papilla cells.

[X4#i7A1 Histone modification; WNT5A; JMJD3; KMT?2; dental papilla cells
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TaE—EFiEPRREMEX X EBXEER
SO SORER AU A R B
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BREE. 33 WENFENTREMELR T FROmEEHEST I FiEk, )
1 B) BESS A B = FE IR/, MB2 A H R IR R SRR R B B KT s MB2 11
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[<#iF] Laiss EEF; T RE: CBCT

o i W
Mitochondria Transfer Improves the Viability of MSCs Under

Oxygen and Serum Deprivation Condition in Vitro
BEg WA B AbRKSE R ER

[#ZE]1 Objectives: To detect the effects of mitochondria transfer on mesenchymal stromal cell
(MSC) viability under oxygen and glucose deprivation condition in vitro.

Methods: Mitochondria from donor rat MSCs was extracted and artificially transferred into
recipient rMSCs in different concentrations. The effective of mitochondria transfer was validated and
quantified by imaging and fluorescence-activated cell sorting (FACS) analysis. Recipient rMSCs were
cultured under oxygen and serum deprivation (ORD) condition. The viability of recipient rMSCs was
detected by CCK-8 and Annexin V-FITC/PI detection.

Results: Uptake of donor mitochondria by the recipient rMSCs increased in a dose-dependent
manner. When rMSCs was cultured in an ORD condition, rtMSCs CCK-8 activity was significantly
down-regulated and the percentage of Annexin V-FITC/PI staining cells was significantly upregulated
compared with controls. Artificial mitochondria transfer in recipient rMSCs rescued ORD-induced both
decrease of cell CCK-8 activity and increase of the percentage of Annexin V-FITC/PI positive cells.

Conclusions: Mitochondria transfer increases rMSCs’  viability under ORD condition, which may
contribute to improve bone repair in future.

[X$2i7] Mitochondria transfer; MSCs; Qxygen and glucose deprivation
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Oxytocin facilitates the proliferation, migration and osteogenic
differentiation of human periodontal stem cells in vitro

B INAOREE O R A B

[ # Z]1 Objective: To explore the effect of oxytocin (OT) on the proliferation, migration, and
osteogenic differentiation of periodontal ligament stem cells (PDLSCs) in vitro.

Design: PDLSCs were obtained by limiting dilution method. Immunofluorescence (IF), cell-
counting kit-8 (CCKS), cell migration assay, Alizarin Red S staining, cetylpyridinium chloride (CPC)
colorimetry, quantitative real-time polymerase chain reaction (QRT-PCR), and western blot analysis
were used to examine the effect of OT on oxytocin receptor (OTR) expression, cell proliferation,
migration and osteogenic differentiation of PDLSCs.

Results: Our study showed that PDLSCs expressed OTR. One hundred nanomolar OT exhibited
the maximal effect on migration, while only 50 nM OT significantly promoted proliferation of PDLSCs,
as well as mineralized

nodule formation and calcium deposition (p < 0.05). Furthermore, 50 nM OT significantly up-
regulated expression of osteogenesis-related genes—alkaline phosphatase (ALP), Collagen I (Col 1),
runt related transcription factor 2 (Runx 2), osteopontin (OPN) and osteocalcin (OCN)—at specific
time points compared with osteogenic inductive medium (p<0.05). In addition, western blot analysis
demonstrated that 50 nM OT enhanced protein levels of ALP, Col I, and Runx 2 at day 7 and day
14 (p<0.01), as well as activating the phosphorylation of extracellular-signal-regulated kinase
(ERK) and protein kinase B (AKT) pathway; notably, 50 nM OT inhibited phosphorylation of the
phosphatidylinositol 3-kinase (PI3K) pathway (p < 0.05).

Conclusions: OT promoted proliferation, migration, and osteogenic differentiation of PDLSCs in
vitro. Furthermore, the effect of OT on osteogenic differentiation was mediated through ERK and AKT
pathway. Thus, OT may have potential for use in periodontal regeneration.

[<#i7] periodontal ligament stem cells; oxytocin; osteogenic differentiation
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Building capacity for macrophage modulation n high-stiffness
hydrogels for periodontal regeneration: Experimental studies
in vitro and in rats

UM Li Xuan A FE PR = MR B B R R

[#Z]1 Objective: Periodontitis is characterized by inflammation-induced progressive destruction
of tooth-supporting alveolar bone due to the persistent bactrial insult. Dictating the host immune
response based on biomaterial design may be a potential stratergy for the regeneration of the lost hybrid
periodontal tissues. As one of the predominant immunological regulators, macrophages have receieved
considerable attention as modulators of disease pathogenesis and tissue repair following injury. Herein,
we envisioned a proactive immunomodulatory stratergy via tuing macrophges towards M2 phenotype
based on a tailored high-stiffness hydrogels to promote in situ periodontal tissue regeneration.

Materials & Methods: Firstly, conditioned mediums (CMs) generated by different polarized
macrophages (M0, M1 and M2) were used to explore the effects of different polarized macrophages on
the cellular behaviors of bone marrow stromal cells (BMSCs) in 2D culture conditions. Susequently,
gelatins with gradient concentrations were crosslinked with transglutaminase to obtain hydrogels with
different stiffness. The transwell co-culture systems and CM systems were then used to interrogate
the effects of macrophages encapsulated in high-stiffness hydrogels on the osteogenesis of gel-
encapsulated BMSCs in 3D culture conditions. Finally, a crical-sized periodontal defects in rats were
established to explore whether the incorporation of immunomodulatory molecule IL-4 and homing
factor SDF-1 in high-stiffness hydrogels could exploit the power of macrophages and stem cells to
promote in situ periodontal tissue regeneration.

Results & Discussion: In 2D culture conditions, CMs generated by M1-polarized macrophages
supported the proliferation and adipogenic differentiation of BMSCs, whereas CMs generated by
M2-polarized macrophages faciliated BMSC osteogenesis and promoted robust matrix production of
BMSCs. When gelatin was crosslinked with transglutaminase, hydrogels with highly interconnnected
pore structure and tunable matrix stiffness were successfully synthesized for 3D culture of BMSCs or
macrophages. In 3D culture conditions, increasing the matrix stuffness could harness the osteogenic
differentiation of BMSCs directly, but high-stiffness matrix could also coax macrophages towards a
pro-inflammatory M1 phenotype, which indirectly compromised the osteogenic potentials of BMSCs.
When IL-4 was incorporated in high-stiffness hydrogels, the osteogenesis of BMSCs increased
sigficantly in either direct or indirect co-culture of macrophages and BMSCs in 3D culture conditions.

Furthermore, the in vivo experiments showed that the fibrosis in the periodontal defetcs were also
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disappeard when hydrogels containing IL-4 and/or SDF-1 a was transplanted. Moreover, the combined
use of IL-4 and SDF-1 a in high-stiffness hydrogels could significantly improve the therapeutic
outcomes of periodontal tissue regeneration than IL-4 or SDF-1 a alone.

Conclusions: The involvement of macrophages may change previously identified material-related
influences on cellular behaviors of stem cells, which frequently causes inconsistencies between in
vitro and in vivo studies. Development of proactive immunomodulatory stratergy by finly tuning
macrophages towards M2 phenotype may be a effective stratergy to exploit the power of host immune
response to promote in situ periodontal tissue regeneration.

[X$Ei7] Periodontal tissue regeneration; macrophages; endogenous regeneration

Gut microbiota regulates inflammatory alveolar bone loss
under estrogen deficiency

SUNA U)K S A 08 1 B B

[#§Z] Postmenopausal osteoporosis (PMO) is a potential risk factor for inflammatory alveolar
bone diseases, periodontitis and periapical periodontitis included [1, 2]. Current medications for
PMO, such as bisphosphonates and estrogen supplements, can prevent the aggravated inflammatory
alveolar bone loss due to estrogen deficiency [2, 3]. Gut microbiota, which closely relates to
physiological bone remodeling, has been recognized as a promising therapeutic target for PMO [4-
6]. Gut microbial regulators, including natural alkaloid berberine and probiotics, have shown their
effectiveness in the treatment of metabolic diseases such as obesity and diabetes via regulating gut
microbiota [7, 8]. We hypothesize that berberine and probiotics can ameliorate inflammatory alveolar
bone loss under estrogen-deficient condition through regulating gut microbiota. By establishing
experimental periodontitis and periapical periodontitis animal models in ovariectomized (OVX) rats,
we have demonstrated that estrogen deficiency increases alveolar bone loss in periodontitis/periapical-
periodontitis and aggravates systemic and local inflammatory responses. Further studies have showed
that intestinal epithelial paracellular permeability affected by gut microbial metabolite butyrate
is closely associated with circulating endotoxin level as well as systemic and local inflammatory
responses, subsequently participating in the regulation of alveolar bone remodeling and alveolar bone
loss. Berberine/probiotics treatment enhance intestinal epithelial barrier function by increasing gut
butyrate-producing bacteria and butyrate production, thus attenuating systemic and local inflammatory
responses and inhibiting the enhanced alveolar bone loss induced by estrogen deficiency in both
periodontitis and periapical periodontitis. Taken together, gut microbiota can be a potential target for

the treatment of inflammatory alveolar bone diseases under estrogen deficient condition, and berberine/
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probiotics represent a promising adjuvant therapeutic against inflammatory alveolar bone loss in
postmenopausal women by modulating gut microbiota.

[X#i7] Gut microbiota; estrogen deficiency; butyrate; periodontitis; periapical periodontitis
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[XEiF] LR 9%, HUASMCs; Pg-LPS; 4NfutsE; 51k

Integrative of GWAS and eQTL identifies AIM2 as a risk
gene for periodontitis

ZE Wi Meng Huanxin  Jb 5K 2% LR B

[4#§Z=] Background: Periodontitis is one of the most prevalent causes of disease worldwide and

accounts for a vast burden of healthcare spending. Recent large-scale genome-wide association studies
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(GWAS) have identified some risk variants that show association with periodontitis. Nevertheless, how
the identified risk variants confer risk of periodontitis remains largely unknown.

Objective: To identify risk variants that are associated with gene expression in peripheral blood
and to identify genes whose expression change may contribute to the susceptibility of periodontitis.

Material and methods: We systematically integrated the genetic associations from GLIDE
consortium Meta-GWAS data (17,353 periodontitis cases and 28,210 controls) and blood expression
quantitative trait loci (eQTL) data (N = 369) using a Bayesian statistical framework (Sherlock). Then
explored the expression analysis of candidate genes and construct a co-expression and enrichment
analysis.

Results: Sherlock integrative analysis identified 10 genes whose expression level may have a role
in periodontitis. We further explored the expression level of these 10 genes and found that AIM2 was
consistently upregulated in periodontium and peripheral blood of periodontitis cases compared with
controls. Our study identifies AIM2 as a risk gene for periodontitis and suggests that risk variants may
contribute to periodontitis susceptibility through affecting AIM2 expression.

Conclusion: Our results suggested that periodontitis-associated variants may confer periodontitis
risk through affecting AIM2 expression. The significant upregulation of AIM2 in periodontitis
also suggests that AIM2 may be targeted in future as a potential marker for future therapeutics and
diagnostics.

[X42i7]1 periodontitis; AIM2; GWAS; eQTL: Sherlock

Autophagy preserves the osteogenic ability of periodontal
ligament stem cells under high glucose conditions in rats

i B E R DR

[#H 2] Objective: To investigate how a high glucose environment influences the osteogenic ability
of periodontal ligament stem cells (PDLSCs) and the function of autophagy in this process, we
explored whether the osteogenic ability of PDLSCs could be protected by autophagy.

Methods: PDLSC proliferation and osteogenesis were evaluated by CCK-8 and western blotting
under gradient glucose conditions. The Autophagy RT2 Profiler PCR Array was used to screen
autophagy-related mRNA expression during PDLSC osteoblastic differentiation on 5.5 mM +
osteogenic induction (OI) medium or 25 mM + OI medium on day 3. Autophagy was regulated by an
inducer (rapamycin) and inhibitor (bafilomycin) to investigate its protective effects on PDLSCs. A
periodontal trauma model was established in diabetic rats to verify the effects of enhanced autophagy

activity on PDLSCs.
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Results: A high glucose concentration (25 mM) impeded PDLSC proliferation on day 1, and
compared with the control condition, high glucose also decreased the osteogenic ability of PDLSCs.
The Autophagy RT2 Profiler PCR Array showed obvious fluctuations in many autophagy-related genes,
such as ULK1 (9.27), MTOR (3.15), MAP1LC3B (4.22), GABARAPLI1 (7.09), ATG10 (6.5), AMPK 14
(4.47), WIPI1 (3.29), and IGF1 (24.65). Compared with the control condition, an autophagy inducer or
inhibitor markedly impaired or enhanced osteogenic differentiation in cells. The diabetic rat periodontal
trauma model demonstrated that periodontium tissue partly recovered in the autophagy-enhanced cell
injection diabetic rat group.

Conclusions: High glucose inhibited the activity of PDLSCs, and regulating autophagy protected
cell function. Upregulating autophagy partially reversed the adverse effect of high glucose conditions
on PDLSCs.

[<#if] Autophagy; Osteogenic ability; Periodontal ligament stem cells; High glucose
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EWEZnf. M1 BG4 el L= AE S8 7, 40 TNF-a, IL-18, IL-12,IL-6 %%, 25540 X
R, SEAHL . M2 BERRANR AT LU A SR F . 41 IL-10,CD163 4%, 25 RIER N HIMEH .
A R FEAIE S A) 78 5T 40 B AT DA M1 A L 0 2ORE S B, (2 M2 BRI Ak, TR
2 v 1A 78 57 40 2 A S5 70 I A R AR D RE Y

HMIAA S —FIEAR 30-150nm H/NEEVE, TINS5 20 900 I S AR, BT DA H 2 4 0
AUESE, {H 2 5 6R [8] 70 5 T 40 B AR 2 15 20 RIS FIE Mg 2 A W 1EA, Mk
HiRkiE.

AT IR ZR I 18] 70 )57 - 40 B A WA A 78 28 IR T 0 B W 20 i Al A0 A T s sg e, R 2 A 6
(R I B AL —Ff i (1 v] Rk

[R$EIA) AR 7o i T an Mo sh i EWRampe; Meth; RAERT

B= P B8 o o ) 5% T =5 75 - SO PE X L S R A £ 4 2 R #0401 2 A
1T ARSI R A H R ER

B S b S i N VR ) S M NN R

CEZE] B RASEE PR EE TEASOR (PID , fERRET4E 8 55 S BBk (CFRPEEK)
M RER T R PR EACR RN S5 4, PP S5O 5 BRGNS 2T 248 240 1 % 1 A SR 4 T AT D 11
S, OIS D RME AR LR LB K -

Jii: R PUL SORBEAT FPRLER 1 SOV IF A A R R i B AP 5 AP SR AR PR & Ti JE
2k CFRPEEK AR T N RS AT AE AR MORG B« 850 SR AR S o AT D R s A Ah it
PRSI 6 T4 A8 AV i 2R T R R % P ] 9 A G 200 T RG B S B BEAT 9 BRI R
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gER: R Ti 2B FARENBORAE CFRPEEK 3 [ A4 2 44 K Mk F1 40K 22 FLIEA7 10 2 gk
45K, Tiugw L TIO2 TR AAAAE, 404 T 9K AL A5 BEFN R . 3 AN et J5 ) CFRPEEK 3 [ 3L
W RE SRR LG . RSN PRSI R B, 2 A5 M v A e E HGFs AP H95E . 1T#8 LRI
JE 53 Wh o BEAL, TiO2 G K FTURL I A7 AE W T AORHU R M, A5 X Pl A% o) T 9% 2 I Bl A7 — s IR A

Zhit: Ti B FAVENJG M CFRPEEK R 2 R 45 0 B RIFIAEMR R, AUHEF
Foft AL i ) FR) 2 2L 3 A L 0 R B, )BT R T DA o) 4 T A K B . etk JR CFRPEEK M H F Il IR
ARSI -

[RBBIR] SRR 55 FARREE FIEARR: Ptk R e 440 i

B N-WASP 3 7F B 40 28 & GE RS = 1€
Ti5E RO

HEE] H 1 A& H 2R IE ) WASP 2 [ (neuronal wiskott-aldrich syndrome protein, N-WASP)
& WASP K & i i 2 —, 5 wiskott-aldrich Z¢ & {E 25 1 (wiskott-aldrich syndrome protein,
WASP) [ RVEPE e, e ULah i B4l g 28 R s I 7, AR (R F IR RS . ZAR(E S T
T RNE SN BAT HEE R . AT SR BT RSk N-WASP #)/N RA] P51 S e sk b, FEER
MAERKK GG SR RAE A . 12V T R A2 — A8 I 20E, {2 N-WASP £ i & 1 1)
TERI R WARIE . BRI, AT 40hid i m i N 7 R 2 4 40 i 1) N-WASP, SR Ml @ 1 5 28 5E
Pl ¥ 2 38 8 %) 5038 AR I A DG E 2% (1) 284k

J7%: I H&E G (A 5 N-WASP /) B89 2 BRZH 2R () JRE [ B A4 Hh 3% 74 B i N
FER AR A 4E4H Y. (human gingival fibroblasts, HGFs) , i#id si-RNA i Rl HGFs 4 N-WASP;
i 3 S € B PCR i 126 5 £ R 5k 3 91 5 M FH 28 2 DA D s IR RO, s 3l i s i g & PCR Rl
Y/ & Cinterleukin, IL) -6+ IL-8. #4{b[XF CC #F A 2 (chemokine (C-C motif) ligand 2,
CCL2) . ZmhE4hHA Y E1LEE 2 (superoxide dismutase ,SOD-2) Fl{ %1 2 M A ALY & Rl 2

(prostaglandin endoperoxide synthase, PTGS-2) fE#54% 6h, 24h Fl 48h J5RIEEMILE; NH %

P55 BN R V246 I R AIC N-WASP %F NF-k b (p65) 1 MAPK (p38. JNK. ERK) 15 5l B & 15 .

453 : H&E 45 R SRR N-WASP /N B0 SRS ISR SR, A I R R ik 2 4 i
M, ERET R, BRIk, POk gL R siN-WASP @7 51 9 FH % 7 5
Y 6h, 24 h A48 h 5 KIAHR RIERFREEE FIH (P <0.001, P<0.001, P<0.000) ;
I HLAE R N-WASP 1§ p65. p38. JNK. ERK MR 1L /K I 2T (P < 0.001, P < 0.05,
P <0.001, P<0.01) .

Ziik: DR ARER N-WASP J5 51 K ERA L RAE, fE1RSF HGFs Jiaifik N-WASP R HLH %
i Rl Rk B T i DA S 9 R TR I B0, $E 8 N-WASP S 2% J5 ml gl e o A A 23 9% 0, %R ek
WA BRI ER, st — 1R B R AR ALEI B 1 i i .
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[X42iA1 N-WASP; HGFs; 7 &%

Ctsk @33 TLRO 18X B4 AR B W& 19 X 1 R INE ZF B &
TERM S R

To# N OB RS DR

[EZE] B RERATH WA R A JE & KR K5 % (Rheumatoid arthritis, RA)
M EAR A o[RBT 2 B R X R R HE R RE A, HL Toll FE 524K 9 (Toll-like
receptor 9, TLR9) X} Wi &= FE . 4R1f1, TLRO AHICH H M B 6 RA I 2R 2 & 48 i /E F WL 4
ANGEHE . ARSI BEIRPT TLRO FH2C F W B 1 i, 2R E B K (Cathepsin K, Ctsk) ,  Xf
I RN S 2 R R FZ e KL

Tk R GRS E  (Porphyromonas gingivalis, P.g) Ja) 30 i A A Ji 8 VA 8 1) 77 1
AT RA FUF JE 98 /N RO i i i B AR AH 9<% B (Adeno-associated virus, AAV) Il /N 544
Ctsk IRk KHBEMIFENLEERRH . R s, R R, L e s R A xR
JEASE WU 2 JE 98 AT RA 53 A5 28 v TLRO AH G H Wt d 2% 1 3R 18 . B /T4 RNA HT CpG 55 it 5 1%
HR (CpG oligodeoxynucleotides, CpG ODN) Hill ¥ 5 MR 4 i )5 , R £ [ e BN E | 40 i G % ¢ e
SN € B R A BRE SN S5 DT VR IR AR A, AN TR A4 A S5 18 3R AT SR IE

53 RA W] DM E 2 J8] %8 B WU, M| Cesk mT A 2B B8 F 8B i IR . fEPEA RA I
RIWAHA T, BEWRIMEIRIE. TLRO MK H WS H W& . 725 X8RS Cisk f5, b
RN R . dE MRS ES S B Sk ) R BT . AEE WYY, it CpG ODN
TLRY J&, #fil Ctsk v LA TLRO (s 5 M AMAH R E A

510 ABFFAEH T Ctsk 7£ TLRO AHSC H MR B BB VR F g I BH 28 XGAE DR 15 R A 3 2 T
R )5 TR AL TR AL A

[T FR%: K%, HLUEAM K Toll 324k 9; AR

Axin2+-mesenchymal PDL Cells, Instead of K14+ Epithelial
Cells, Directly Contribute to Postnatal Root Cementum
Growth

WA £ K DUIR AR O BR B

[#Z] To date, attempts to regenerate functional periodontal tissues (including cementum) are

largely unsuccessful due to a lack of full understanding about the cellular origin (epithelial or
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mesenchymal cells) essential for root cementum growth. To address this issue, we first showed a close
relationship between the expression patterns of Axin2 and B -catenin within cementum-forming PDL
cells using either X-Gal staining or immunohistochemistry, and identified a rapid cementum growth
window at ages of postnatal day 28 (P28) to P56. Next, cell lineage tracing studies revealed an Axin2+-
mesenchymal PDL cell population that rapidly expands and directly contributes to postnatal cementum
growth, whereas there are few K14+ epithelial cells during rapid cementum formation from P28 to P56.
The in vivo cell ablation of these Axin2+ cells using Axin2CreERT2/+; R26RDTA/+ mice led to severe
cementum hypoplasia, whereas constitutive activation of B -catenin in the Axin2+ cells resulted in
acceleration in cellular cementogenesis plus a transition from acellular cementum to cellular cementum.
Thus, we conclude that it is Axin2+-mesenchymal PDL cells, instead of K14+ epithelial cells, that
directly contribute to both cellular and acellular cementum growth postnatally.

[X$#i7A]1 cementum; PDL; Wnt/B -catenin signaling; Axin2; mesenchymal cells

NREF B ISEIRSNE R A F I T AR
RIS LB

A8 T R EREERORIEM R DR BB

[(HZEY 2t 5 AV 2 NBER T 0 | B4 IoRg 5518 oA J A 23Rt 2 R 2 3 E A
A R4t Fnik 90% MINEE. FRIBET-40 (PDLSC) H 2004 £E4% K DL KB, 76— 5E A4k
BR R R Al AN B A e A M A p S, 2 F S A AE A Rk .

SRMAELRMLYATT T, 40 MRIEA R, AN RS 1 240 i o B IR R R Re 2 — N
M ] A A0 55 247 38 25 5 A5 4 i A A R P AR 5

Y AR (ECM) SRIE T 18] 76 i T-40 i (MSCs) 5 lr 4 IE B A 0% 78 1% 95 37 1 o P v 484 5
MSCs H) 7 LiEfE, K2 3 E MSCs HITE 1%, $275 MSC ECM (MECM) AJ fg 2 4 5 MSCs “E¥#4
BB AETE ) A G R IR A . LT 40 O A AR T 0 PR SRR AR IR D7 VA R B A ON L VAR ER
I BR AT P BRI B . BRATTRE TS R B — Bl oH 0 SRR T A M AT AR P2 ECM, R T A AR
TAEWE? 2008 AF N PRI P B 07 B T4, Bl dn 2 R JRVET A0, 20k (8] 78 51 T 40 i 3R T 4
THRY, BHZmMMEERE. RETHAREAKRIEZ. B3R MK A

ARSI FT H 1R A ER T USC SR IE4H M 4L %t T PDLSC 34 %E . 4l R A AL IE . tvr
USC #MEE AT ARG A A1 B 25 A0 3 40 B I — Fh 2 4 2 AV BSRIE, B 278 S 28R T oo itk o7
T AT DAY T B B A

[RIFY JRIGET40M; BT a0, Ao Rm; 20MigsE: 41t
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ZINE T ERIMNKEREE LPS /SR FFERmR T4 40 i
NLRP3 % fE/ME R3S

K EKE HRREMIBEL

[FEE] B RO F RN LPS (P.g-LPS) %5 AN F bl il 4641 il (HGFs) #®ik
NLRP3 #AE/MEMHCE AR, FHHZHH R (DOX) X HHAT T, WA MIT R, WE
FABLH

J7iE R CCK-8 ik &4 P P.g-LPS WkJ¥, 1 ng/ml P.g-LPS+5 uM =R AR (ATP) Hik
HGFs 12 /NEF, W24 a3 B RNA K& H, 40 5 qRT-PCR. Western Blot £l &2 RNA & &
1 NLRP3. ASC. Caspase-1 F&iAH, ELISA f&ll IL-1 8 7E HGFs 40 M I35+ 3R 18 KF.
HEHWREER 10 wg/ml 2 P30 22 A M SORERTY T3 1 /he), WOAR 40 RS2 Bs RNA KR
1, qRT-PCR. Western Blot £ Jll & RNA & £ [1 ' NLRP3. ASC. Caspase-1 & ik &, ELISA &
M IL-18 7E40M & F i RIE K

4E B qRT-PCR 45 H & 7% P.g-LPS ] ¥ J5 ) HGFs #' NLRP3. ASC. Caspase-1 [J mRNA #
KEBFE, ZHAFERT UG H mRNA RiE &Y FEK: Western Blot 45 # i 75 NLRP3. ASC.
Caspase-1 B HRIE/KFETHm, ZHHERTHE HE S RIEKFEIC ELISA 458 %R IL-1 B
FEAHRE BTSRRI R IA KT TR, 2P R TR HRB KPS SPSS 24 t 4 P<0.05, %5
BA G55 L

4548 P.g-LPS X} HGFs H A S £ {EF, H7E ATP #3% J5 2> bV 3 NLRP3 4 iE /) 4 #H 5%
mRNA N AR IEKF; 2P RS P.g-LPS /51 HGFs " NLRP3 % 5iE/MAAH & mRNA &
HAMEREAKPE =M THEER, SR EMAMEHE SN REL, F8 T 2HFAERT
RN AR o

[CIA] 2 VUi E: A ERNM IR T - IR 2 08 F R ARZF 4E 40 5 NLRP3 Z5E/Mas A3 -18

Bl 55 A PKIRE TRt A oF B R T E /
BB B s (L R =2 i

Voo R F EKREREREEME R

EEY S5 AFJEBE (PDL) F4e (PDLSCs) 1EN—Fhig £ i Fh 40 Mo /e F J& 4H 43 1
ARFREAE T TN . HRRANREURY 8 PDLSC AU FE E 8 H LA 2 ANt
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Mo T 0 R A A TR B, $E PDLSC (WIS GE AN AL RE T 2 L EE

J7ik: R4 B PDLSCs AUAJRIE T4 (USCs) , LA 1/0.5. 1/1 Al 1/2 [ Ee A3t 47 i) 42 35 85
F, WEFL USCs %} PDLSCs 58 1 2 1) 70 AL R0 . K PDLSCs/USCs FLAl oy 1/2 8] H 3L 55 57 1)
PDLSCs B T B AE 2R B L T, DAL AA A 40 A 28R

ZESL AL TR, HEAT B R IR 1) = AN PDLSCs (1395 25 5 5 R4 &8 T,
L 1A) G BH W5 72 5. PDLSCs 11 J i R o8 B o A DG 35k 81 R 2 1 1) 2 00 B o () 422 L 15 9% USCS Eu 49l
()38 0 e B . 4k ,PDLSCs/USCs ELZ Ny 1/2 B ) PDLSC JiE v 7 27w H 3 808 IR =
X RCE A BCE B AR E B S RIS . RN SEIREE RR Y], 5 R4 USCS 4L # i) PDLSC fi%
S A EL, PDLSCs/USCs EUAE Ay 1/2 I i) PDLSCS i fr e TE A 1 58 2 HORB-E RELE M, S 444k
PG R R AR T S i 0 CE AR A DG A

ghie: RATMBF RS R, FEE LR 9% USCs LB fIs8 i,  PDLSC s AR 4 1 i
S ACRE IRk . b, USCs i@t [ L1 FR (R b A& b PDLSC i fy I 5 404k, T Btk — 28
fie ik PDLSC JE b 1A P FEAE B / i RREGE M, Dl R AR 2 J) 2H R S T — Tl (1) SR g6 o

[REIRY FRHL TR, FRBETHMR: RIET4M; 208

MFNZ2 silencing promotes neural differentiation of embryonic
stem cells via the Akt signaling pathway

2 %5 Luan Qingxian Department of Periodontology, Peking University School and Hospital of Stomatology

[# Z]1 Mitofusin2 (MFN2) is a regulatory protein participated in mitochondria dynamics, cell
proliferation, death, differentiation and so on. This study is to reveal the roles of MFN2 in pluripotency
and primitive differentiation of ESCs. A dox inducible silencing and routine overexpressing approach
was used to down-regulate and up-regulate MFN2 expression, respectively. We have compared the
morphology, cell proliferation, expression level of pluripotent genes in various groups. We also
employed the directed differentiation methods to test the differentiation capacity of various groups.
Akt signaling pathway was explored by WB assay. MFN2 up-regulation in ESCs exhibited typical
cell morphology and similar cell proliferation, but decreased pluripotent genes markers. In addition,
MFN?2 overexpression inhibited the ESCs differentiation into mesendoderm. While MFN2 silencing
ESCs exhibit normal cell morphology, slower cell proliferation and elevated pluripotency markers. For
differentiation, MFN2 silencing in ESCs have enhanced three germs differentiation ability. Moreover,
the protein levels of phosphorylated Akt308 and Akt473 decreased in MFN2 silenced ESCs, and
recovered in neural differentiation process. When treated with Akt inhibitor, the neural differentiation
capacity of the MFN2 silenced ESCs can reverse to normal level.

Together, the data indicated that the appropriate level of MFN2 expression is essential for the
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pluripotency and differentiation capacity in ESCs. The increased neural differentiation ability by MFN2
silencing are strongly related to Akt signaling pathway.

[X#iA]1 MFN2; Embryonic stem cells(ESCs); neural differentiation; Akt signaling pathway

ZF BT 15 2 BUAR PR 1S 25 B 5 K R s 3 Ak I 57 38 % 1
if hs-CRP 7k 1y 5200

FOE B B ERREE DR R

[#E]1 B F)JH K (chronic periodontitis, CP) J& & A7E I 372 KF2H ZLR 18 14 58 5E PR 5
T2DM (Type Il Diabetes Mellitus, T2DM) s&—Ff LAy MU AARFAE A 12 AT PR Bk oR bk 22
FIUEHR R B, PIFpE A XA R R 20U UKL, MR C BiEH (hypersensitive C-reactive
protein, hs-CRP) %57 CP. T2DM M ME AR KA K E HEN/EH . Hat Aot
B & ARHR IR R DT ) R SRR T Ok B, HR A R A RS INLE As 9 A8 S 2 i Tt T xof I
B R B ST ELD, S SCER /b, T HL T AR 3 A TR DR IS g BRI TR O IfL A 4
AV

[RBEIRY WEPR: 1BVEF A%, Mg C RNEH: Ishik

N RS & REEKET 31 SFAAREENH5R

T B LIU YAN  dbsRSE O R e 1R B LA )07 22 9 oK AR SE 06 ==

PN IRE (MO EE&RGEAKEF (CGP) 1251 S AALHAFIER.

MBS T B K A ELISA SRES AN [F A K R 7 BB L, 4% PDGF-BB. TGF-B 1.
VEGF. IGF-1. bFGF. C3a fll C5a. #RJ5R & &M BHE A K BT U Shais XML T, 8
& J5 K A micro-CT FNZH 23 5= Guta ok W52 2 J 4H 23 1 B AR 2R

WA R CGF £ IMC HRM AL KHFREFE L, WEEBENE 28 K, £ 14-28 KK
BREWMN. IMC 846 CGF MRFR] 7L J& SRAi XIS O 25 56 B KR AL 28 B F A8 A 2F & o
HAFERIF RS S, FE T R R AR s H 5% £ CD146+ il STRO-1+ KT
1

2510 IMC H & CGF MBFA] 5 Ji bt XS i — Fh BRAR R AR S0 3R IR A8 ROt R s AR
K, SFHEBETHM, Mol e HHRFA.
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[RBIFAY AN RE: REGEKRE T 28 FRHANHELE

Solitary Chemosensory Cells Serve as Immune Sentinels in
Periodontal Tissue

o PYNEREA AR D BE B

[4#%Z=] OBIJECTIVES. Taste-like chemosensory cells in the airways, gut and urogenital tract are
involved in innate immune responses. These cells can detect the potentially harmful substances, such
as the “bitter” quorum-sensing molecules from gram-negative bacteria, then trigger host defenses
against these pathogens or irritants. Here we identified chemosensory cells in mouse gingival tissue and
examined their role in oral microbiome regulation and in protection against periodontitis.

MATERIALS & METHODS. RT-PCR and immunofluorescence staining were utilized to identify
which taste signaling molecules are expressed in gingival tissues. By measuring the distance from the
cementoenamel junction of the 2nd maxillary molar to the alveolar bone crest, we assessed the severity
of naturally occurring alveolar bone loss (ABL) and ligature-induced periodontitis in knockout mice
lacking the taste G protein gustducin (Gnat3-/-), in which taste receptor mediated responses abrogated.
Moreover, oral swab samples and bacterial samples recovered from sutures, from both wildtype (WT)
and Gnat3-/- mice, were analyzed for microbial structure.

RESULTS. Ten Tas2r bitter taste receptors, alone with other chemosensory signaling components
were expressed in mouse periodontal tissue. Gnat3-/- mice had elevated ABL at 16-weeks of age
compared with WT controls. Furthermore, Gnat3-/- mice were more vulnerable to ligature induced
periodontitis, with elevated ABL, higher bacterial load on sutures, up-regulated levels of pro-
inflammatory cytokines and lower levels of antimicrobial peptides in gingival tissue. Moreover, 16S
rRNA sequencing revealed that the lack of gustducin alters the oral microbiome in Gnat3-/- mice.

CONCLUSIONS. Taste-like chemosensory cells are present in mouse gingival epithelium and
may serve as immune sentinels to modulate the oral microbiome, and thus protect against bacterially
induced inflammation.

SIGNIFICANCE. Results from the current study provide novel potential targets for treating
periodontitis and may lead to screens for susceptible individuals along with personalized treatments of
oral infectious diseases.

[5< #1781 Solitary chemosensory cell; Taste receptor; Periodontitis; Oral microbiome; Innate imm-

unity

165




2019 RO EEY2 “HET” BRI 9

BHFARXEETTMAT CBCT XL
el TR ERKE R BB

[WZEY HE: R AE T T R EE X661 (Temporomandibular joint, TMI) 7E
CBCT g bW RefAfEZ RS H R . Tk EHUEE M 6 2 83 50 B, #&F M R%. .
HE A, i CBCT AR AT AT = 4E G M E g, 3 B T BRI KB R 5 JORAL R 9%
T RIEE . R B R FEAISCTT R B, RET I A K A s SR SPSS19.0 A X ok %l & 4R AR A
PIECATFEA ¢ K030 S5 1BME A R EHE TMI fERIRAL 90° S H BN EEZ R A SR ¥ =
X (P <<0.05) ; HEFHARH, BRRAIMLZ B SN EEZRAGSIT PR HRDSHEN
MEAAE LG EE L (P> 0.05) o g5k X TREFHREE, KIRO90° KATHB ., #RR
P A 2 T PR o g B PT DAR AR AR AR RIOC T A, IR AN WL BRI AN 257 (B 02 IR R B
WREHZHENE

[CiR] f8PEF | 4, WU FACT . CBCT: XFLLwe

I HERESHIERES LAERETARARAREFHXE
e AR R

[(HE] H: EHEEEMN SR AEETARRNECNE S, =200, FOSEESER#E
ARAPIEE KR, EXTRESMHRETHRZ. RFELANZFERIEIRER, REHKET CBCT
HBRMTEE T, G B FR 7 IR AL, B0 R R SR T 1 B 5245 i R R ik
BRI

Jiik: PARSEIRIEA S N TE: AREA. SREAY. FAL. RCE RN AL . BT PYSE o
TCIUTRE S T RE . SR . AR ALy FRRN LAEIR . NS 50/ 50
[ 698 1 8 # 1) CBCT RIL, WS A, F—BF. F BN LaEREE, #1745
i

GERL: RIAIGAESE WA &7 88%, UNEITEAEEE — B A K A 5 50%. UG 1R —
RS 5 R 2R — BEF (5 62%, TAESE B A (5 92%. 3765 NAFNANA 3 ANAFAEBMIMIFE . X4 hp s
R, AT et 7 AR Sk .

ghip: WHI A RERER T LA SEIREE S FATERTE A AR SRR R, A0 Fk
Uf, Sy TR, SHPER.

[R#iR] EaiSERIEE; #HER CT: Hiadk
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R A X oF B 28 Bt e T i e R /e &/ IL-17 & TGF-B
7K R i

FEHENE BB R R A O B B

CREZEY 15 £ B B S0 50 1 s N2 oF i 98 % Jg, 2 3RS T itk EL 40 i 2 73 4k A [
(I . Thl. Th2. Thl17. Treg &. 4% 17 (interleukin 17 JJL-17) & —Fh FEH Th17 4
SR R R 7, AR 9RE I FE A AT A A R A B ARSI ) SR A SR AR, IREH
T E an AR 2 R . FEAbAE KR B ( transforming growth factor- B ,TGF-B ) & Treg
AR YEFFDRE R E M T, A 2 R S R T R, R R TR A R
WEEH, BSAEH THRRENE . RAERPN, HABELRHKKRKESEL 7. W2
Jal o R AR R 1) B L E R R R .

(XA F % FRIERAIT: IL-17; TGF-B; AW

wofE

A Genome-wide association study identifies a new
susceptibility locus for nonsyndromic cleft
palate in a Chinese population

£ o MERERKE

[#HZ] Objectives: Nonsyndromic cleft palate only (NSCPO) is a common congenital disability
that has a livebirth prevalence of 1 in 2,500. It occurs in the absence of other malformations or
abnormalities and has a complex etiology of multiple genetic and environmental risk factors. To date,
few susceptibility loci associated with risk of NSCPO have been characterized.

Methods: We performed the first two-stage GWAS of NSCPO using 185 NSCPO cases and 515
controls in discovery stage and 126 NSCPO cases and 612 controls in replication stage. All samples
were genotyped using Illumina arrays and a systematic quality control analysis on the raw data was
performed. We created a weighted genetic risk score (wGRS) which based on the odds ratios of

previously reported SNPs and the significant NSCPO susceptibility SNP from the GWAS data. In
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addition, we performed a gene-based analysis on imputed data from the susceptibility region using
sequence kernel association test (SKAT) and MAGMA.

Results: A novel locus 1s3826795, located in the intron of HIF3A, was found to have a significant
association with the risk of NSCPO (Pcombine=3.40E-11, OR=1.94 (1.59-2.36). Based on previously
reported variants and the identified variant, we achieved an area under the curve value of 0.662. HIF3A
were significant in the gene-based analysis (P=3.57E-02 via SKAT and P=3.47E-05 via MAGMA).
Moreover, the expression level of HIF3A is higher in dental pulp stem cells (DPSC) of NSCL/P cases
than those in controls.

Conclusion: Our study identified rs3826795 as a novel locus of NSCPO in a Chinese population,
providing clues for the screening of susceptible populations and help for implementing individualized
prophylaxis and treatment.

[X#i7A] nonsyndromic cleft palate; genome-wide association study; single nucleotide polym-

orphism

A rare FLNB mutation potentially underlies non-syndromic
orofacial clefts in a pedigree with a subclinical phenotype

JKAS#E  Lin Jiuxiang  JbEKZ O ER

[HZ=] Objective

This study aimed to identify the underlying genetic variants of a Han Chinese family with non-
syndromic cleft lip and/or palate (NSCL/P) and a subclinical phenotype and to expand the spectrum of
causal genes and variants.

Methods

Whole-exome sequencing (WES) was performed on two monozygotic twin probands and
their parents in a family. The mother of the twins was later confirmed as a subclinical phenotype.
Public databases, variant functions, inheritance models, in silico prediction software, filtering tools
and literature review were used to screen the variants. Sanger sequencing was performed on five
members of the family. Sixty-five unrelated Han Chinese control subjects were recruited to validate
the allele frequency. Conservative analysis and homology modelling were conducted. Additionally,
immunohistochemistry (IHC) was performed in embryonic mouse sections to detect the expression
pattern of the candidate causal gene.

Results

A missense variant of filamin B (FLNB) (NM_001457.3; c. 7507A>G; p. Ser2503Gly) was

identified. This variant is a rare variant and is predicted to be deleterious. Sanger sequencing was
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used to validate the variant is rare. The resulting amino acid change, p. Ser2503Gly, is located in an
evolutionarily conserved region of the hinge 2 domain of FLNB, which markedly changes the structure
of the homology model. IHC indicated that the FLNB protein is expressed in the developing palate of
mice, including the epithelium and mesenchyme of the palate.

Conclusions

This study demonstrated that FLNB c. 7507A > G (p. Ser2503Gly) may underlie non-syndromic
cleft lip and/or palate (NSCL/P) and the subclinical phenotype in the family, which provided a rationale
for further investigations of the variant and gene, expanding the NSCL/P genetic spectrum. The study
process suggested the significance of the subclinical phenotype in genetic research of orofacial clefts.

[X#if] orofacial clefts; non-syndromic cleft lip and/or palate; FLNB; Whole Exome Seque-
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The Study of Antimicrobial Effect for A Novel Titanium Implant
ST W JE B A R 1R B

[ #§ Z1 Objective: To evaluate antimicrobial effect in vitro of implant coating by introducing
antimicrobial ion. Methods: A novel coating was prepared on dental implant surface via
electrochemistry approach by introducing antimicrobial ion to recombine chemical composition,
and concentrations of ions being released were measured. Then the biological performances were
systematically explored as follows: (1) Survival situation of bacteria cultured on specimens was
observed by CLSM; (2) Antimicrobial rate was calculated. Results: It was found that this functionalized
implant controlled copper ions release in a sustained pattern. Additionally, it was capable of reducing
viability of oral pathogens effectively, displaying its excellent antibacterial property. Conclusion: It
suggests that implant coatings incorporated with antimicrobial element by electrochemistry approach
for sustained release pattern and superior antimicrobial activity could be achieved, holding great
promise for prevention of implant-associated infection.

[<$i7]1 Implants; Bioactive Ion; Controlled-release; Antimicrobial Performance
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The Effects of Leptin on the Proliferation and Differentiation
of Primary Chondrocytes in Vitro and Cartilage Regeneration
in Vivo
R E Al R e o B P e 28 LN IR B B

[#Z]1 Patients with cartilage damage have various discomforts, including pain, clicks, deform-
ities, and dysfunction. Chondrocytes are a crucial component of cartilage restoration; however, their

limited proliferative ability and degenerative specificity dramatically reduce their effectiveness. In the
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present study, the effects of leptin on chondrocyte proliferation, chondrogenic and secretion marker
gene expression, and chondrocyte cartilage matrix component secretion were evaluated in vitro. The
roles of the mitogen-activated protein kinase (MAPK) and protein kinase B (AKT) signaling pathways
in these processes were also investigated. More importantly, a leptin sustained release system was
developed using a hydrogel with calcium alginate microspheres and was transplanted into cartilage
defects in rabbit femurs to analyze the effect of leptin on promoting cartilage restoration. The results
showed that leptin promoted cell proliferation and chondrocyte gene expression in a dose-dependent
manner, and a concentration of 100 ng/mL leptin had the greatest effect. The activation of the P38
and AKT signaling pathways might be responsible for these effects. An improved in vivo restoration
outcome was observed in the leptin sustained release group compared with the control group. These
results suggest that leptin could be used as a suitable drug for cartilage restoration.

[<#irA] chondrocytes regeneration; leptin; P38; AKT

Chirality controls stem cell lineage diversification through
mechanoresponses

LA AERURSE DR BB

[#=Z] Life biogenesis and tissue development are based on the heterogenesis of multipotent stem
cells. However, the underlying mechanisms of stem-cell-fate specification are unclear. Chirality
is one of the most initial niches in stem cells and is implicated in asymmetrical cell-morphology
formation, however, its function in heterogeneous cell-fate determination remains elusive. Here, we
report that the chirality of a constructed three-dimensional (3D) extracellular matrix (ECM) modulated
mesenchymal stem cells (MSCs) to diverse lineages of osteogenic and adipogenic by providing primary
heterogeneity. Molecular analysis showed that the left-handed chirality of the ECM enhanced the
mechanosensor Itg @ 5 clustering while right-handed chirality decreased this effect. These differential
adhesion patterns further triggered distinct mechanotransduction events involving the contractile
state, focal adhesion kinase (FAK)/ extracellular signal-regulated kinase (ERK)1/2 cascades, and
yes associated protein (YAP)/ runt related transcription factor 2 (RUNX2) nuclear translocation, that
direct heterogenous differentiation. Moreover, theoretical modeling demonstrated that diverse chirality
mechanosensing is initiated by biphasic modes of fibronectin-tethering. Our findings of chirality-
dependent lineage-specification of stem cells provide potential strategies for organism biogenesis and
regenerative therapies.

[X$2i7] matrix chirality; cellular mechanics; lineage diversification
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LIPUS inhibited the expression of inflammatory factors and
promoted the osteogenic differentiation capacity of hPDLCs
by inhibiting the NF- « B signaling pathway

XA HEIREERR MY H R e

[#=1 Background and Objectives: As a chronic infectious disease, periodontitis can could lead
to tooth and bone loss. Low-intensity pulsed ultrasound (LIPUS) is a safe, noninvasive treatment
method to effectively inhibit inflammation and promote bone differentiation. However, the application
of LIPUS in curing periodontitis is still rare. Our study aimed to explore the ability of LIPUS
to inhibiting inflammatory factors and promote the osteogenic differentiation capacity of human
periodontal ligament cells (hPDLCs), and its underlying mechanism.

Material and Methods: hPDLCs were obtained and cultured from the premolar tissue samples
for experiments. First, hPDLCs were treated for 24 hours using lipopolysaccharide (LPS), and
then exposed to LIPUS (10 mW/cm2, 30 mW/cm2, 60 mW/cm2, and 90 mW/cm2) to determine
the appropriate intensity to inhibit expression of the inflammatory factors interleukin-6 (IL-6) and
interleukin-8 (IL-8) expression. The expression of IL-6 and IL-8 was detected by real-time PCR and
enzyme-linked immunosorbent assay (ELISA). The safety of the most appropriate intensity of LIPUS
was tested by a cell counting kit 8(CCK-8) test and an apoptosis assay. Then, LPS-induced hPDLCs
were treated in osteogenic medium for 7 ~ 21 days with or without LIPUS (90 mW/cm2, 30 min/
day) stimulation. The osteogenic genes RUNX2, OPN, OSX, and OCN were measured by real-time
PCR. Additionally, osteogenic differentiation capacity was determined using alkaline phosphatase
(ALP) staining and alizarin red staining. The activity of the nuclear factor-kappa B (NF- x B) signaling
pathway was determined by western blotting, real-time PCR, immunofluorescence, and pathway
blockade assays.

Results: LPS significantly upregulated the production and gene expression of IL-6 and IL-8, while
LIPUS stimulation significantly inhibited IL-6 and IL-8 expression in an intensity dependent manner.
LIPUS (90 mW/cm2) was chosen as the most appropriate intensity and there was no detrimental
influence on cell proliferation and status with or without osteogenic medium. In addition, consecutive
stimulation with LIPUS (90mW/cm2) for 30 min/day for 7 days could also inhibit IL-6 and IL-8 gene
expression, upregulate the expression of the osteogenesis-related genes RUNX2, OPN, OSX and OCN
and promote osteogenic differentiation capacity in osteogenic medium in inflamed hPDLCs. The NF-
k B signaling pathway was inhibited with LIPUS (90 mW/cm?2) via inhibition of the phosphorylation

of I x B a and the translocation of p65 into the nucleus in inflamed hPDLCs. Additional investigations
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of the NF- k¥ B inhibitor, BAY 11-7082, revealed that LIPUS (90 mW/cm2) acted similarly to BAY 11-
7802 to inhibit the NF- k B signaling pathway and increase osteogenesis-related genes and promote the
osteogenic differentiation capacity of inflamed hPDLCs.

Conclusions: LIPUS (90 mW/cm?2) stimualtion could be a safe method to inhibit IL-6 and IL-8 in
hPDLCs by inhibiting the NF- k B signaling pathway. The effect of LIPUS (90 mW/cm2) and BAY 11-
7082 on LPS-induced inflammation demonstrated that both of these agents were capable of promoting
osteogenesis-related gene expression and osteogenic differentiation in hPDLCs, suggesting that the
effect of LIPUS on the promotion of osteogenic activity could be mediated in part through its ability
to inhibit the NF- k B signal pathway. Hence, LIPUS could be a potential therapeutic method to cure
periodontitis.

[X %171 periodontal inflammation; Low-intensity pulsed ultrasound; NF- k B signal pathway;

osteogenic capacity

MicroRNA-705 regulates the differentiation of mouse
mandible bone marrow mesenchymal stem cells

FNEB SRR MR E R B

[#=1 The craniofacial skeleton is the foundation of most stomatological treatments, including
prosthodontics and maxillofacial surgery. Although histologically similar to the appendicular skeleton,
the craniofacial skeleton manifests many unique properties in response to external stimuli and signals.
However, the mandibular or maxillary bone marrow mesenchyme, which is the intrinsic foundation
of the functions of craniofacial skeleton, has not been well studied, and its homeostasis mechanism
remains elusive. Osteoporosis is a systemic disease that affects all skeletons and is characterized by
bone mass loss. Osteoporotic bone marrow mesenchymal stem cells (BMMSCs) exhibit disturbed
homeostasis and distorted lineage commitment. Many reports have shown that microRNAs (miRNAs)
play important roles in regulating MSCs homeostasis. Here, to obtain a better understanding of
mandibular bone marrow MSCs homeostasis, we isolated and cultured mandible marrow MSCs from
mouse mandibles. Using miR-705 mimics and an inhibitor, we demonstrated that miR-705 played
a vital role in shifting the mandibular MSCs lineage commitment in vitro. Utilizing an osteoporosis
mouse model, we demonstrated that MSCs from ovariectomized (OVX) mouse mandibular bone
marrow exhibited impaired osteogenic and excessive adipogenic differentiation. miR-705 was found
overexpressed in OVX mandibular MSCs. The knock down of miR-705 in vitro partially attenuated the
differentiation disorder of the OVX mandibular MSCs by upregulating the expression of osteogenic

marker genes but suppressing adipogenic genes. Taken together, our findings provide a better
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understanding of the homeostasis mechanism of mandibular BMMSCs and a novel potential therapeutic
target for treating mandibular osteoporosis.
[<$i7] MicroRNA-705; Differentiation; Bone marrow mesenchymal stem cells; Osteoporosis,

Mandible bone
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CIC-7 Regulates the Pattern and Early Development of
Craniofacial Bone and Tooth

SR A FEEBE K

[#Z=]1 Human CLCN7 encodes voltage-gated chloride channel 7 (CIC-7); mutations of CLCN7
lead to osteopetrosis which is characterized by increased bone mass and impaired osteoclast function.
In our previous clinical practice, we noticed that osteopetrosis patients with CLCN7 mutations had
some special deformities in craniofacial morphology and tooth dysplasia. It is unclear whether these
phenotypes are the typical features of CLCN7 involved osteopetrosis and whether CIC-7 could regulate
the development of craniofacial bone and tooth in some signaling pathways.

Methods: First, we collected 80 osteopetrosis cases from the literature and compared their
craniofacial and dental phenotypes. Second, four osteopetrosis pedigrees with CLCN7 mutations
were recruited from our clinic for gene testing and clinical analysis of their craniofacial and dental
phenotypes. Third, we used a zebrafish model with clen7 morpholino treatment to detect the effects
of CIC-7 deficiency on the development of craniofacial and dental phenotypes. General observation,
whole mount alcian blue and alizarin red staining, whole mount in situ hybridization, scanning electron
microscope observation, lysoSensor staining, Q-PCR and western blotting were performed to observe
the in vivo characteristics of craniofacial bone and tooth changes. Fourth, mouse marrow stromal cells
were further primarily cultured to detect CIC-7 related mRNA and protein changes using siRNA, Q-PCR
and western blotting.

Results: Over 84% of osteopetrosis patients in the literature had some typical craniofacial and

tooth phenotypes, including macrocephaly, frontal bossing, and changes in shape and proportions
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of facial skeleton, and these unique features are more severe and frequent in autosomal recessive
osteopetrosis than in autosomal dominant osteopetrosis patients. Our four pedigrees with CLCN7
mutations confirmed the aforementioned clinical features. clen7 knockdown in zebrafish reproduced
the craniofacial cartilage defects and various dental malformations combined the decreased levels
of coll0al, sp7, dIx2b, evel, and cx43. Loss of clen7 function resulted in lysosomal storage in the
brain and jaw as well as downregulated cathepsin K (CTSK). The craniofacial phenotype severity also
presented a dose-dependent relationship with the levels of CIC-7 and CTSK. CIC-7/CTSK further
altered the balance of TGF- B /BMP signaling pathway, causing elevated TGF- B -like Smad?2 signals
and reduced BMP-like Smad1/5/8 signals in clen7 morphants. SB431542 inhibitor of TGF- B pathway
partially rescued the aforementioned craniofacial bone and tooth defects of clen7 morphants. The CIC-
7 involved CTSK/BMP and SMAD changes were also confirmed in mouse bone marrow stromal cells.

Conclusion: These findings highlighted the vital role of clen7 in zebrafish craniofacial bone and
tooth development and mineralization, revealing novel insights for the causation of osteopetrosis with
CLCN7 mutations. The mechanism chain of CIC-7/CTSK/ TGF- B /BMP/SMAD might explain the
typical craniofacial bone and tooth changes in osteopetrosis as well as pycnodysostosis patients.

[<##ifA] osteopetrosis; CIC-7; craniofacial bone; tooth; SB431542
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STAT3 COOPERATES WITH MSX1 TO DRIVE OSTEOBLAST
DIFFERENTIATION THROUGH DLX5 AND AFFECT
SKELETAL DEVELOPMENT OF HIES PATIENTS

JACLN  Dai Qinggang A8 K 228 22 Bt Y & 2 LN IR IR B

[# =] Hyper-IgE syndrome (HIES), or Job” s syndrome, is usually inherited in an autosomal
dominant pattern caused by dominant-negative mutations in signal transducer and activator of
transcription (STAT3). Bone fragility and craniofacial deformity are a defining feature of HIES patient
besides recurrent staphylococcus aureus skin abscesses. However, the mechanisms of HIES-related
craniofacial developmental malformation are still unknown and the contribution of STAT3 to skeletal
metabolism in vivo remains to be elucidated. Here we reported that deletion of STAT3 in MSCs with
Prx-cre and preosteoblasts with Osx-cre nor osteoclasts with Ctsk-cre induced frontal bones dysplasia,
enlarged bone defects in the parietal bones, occipital and smaller mandible, bone fragility and
osteoporosis , similar to those found in human patients with HIES. Stat30sx mice displayed reduced
bone formation. STAT3 deficiency in BMSCs displayed impaired osteoblast differentiation in vitro by
markedly decreased ALP activity and mineralization. In addition , the mRNA levels of osteogenic genes
were significantly downregulated. RNA sequence showed downregulated genes of Stat30sx mice were
enriched for associations with bone development and ossification. Among them, distal-less homeobox
(DLXS5) was downregulated significantly but the expression of Msh homeobox 1(MSX1) was remained
relatively unchanged. Moreover, our results revealed a physical interaction between STAT3 and MSX1
nor DLX5. Mechanistic analysis revealed that STAT3 cooperated with MSX1 binds to DLX5 promoter
and modulates its transcriptional activity. Overexpression DLX5 in BMSCs of Stat30sx mice could
promote osteoblast differentiation by enhanced ALP activity and mineralization. Taken together, our
study demonstrated STAT3 cooperated with MSX1 to drive osteoblast differentiation through DLX5
and affect skeletal development of HIES patients.

[X$£i7]1 HIES; STAT3; DLXS5; MSXI; osteoblast differentiation
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