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Research progress on bone morphogenetic proteins and oral squamous cell carcinoma
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Abstract Oral cavity cancer is the sixth-leading cancer worldwide, which has become one of the important
factors affecting oral health. The morbidity of oral squamous cell carcinoma (OSCC) accounts for nearly 80% of
oral cavity cancer. The pathogenesis and prevention of OSCC have become a hot topic in this field. Previous
studies have shown that bone morphogenetic proteins (BMPs) participated in the development, invasion and
metastasis of gastric and bone cancers, thereby impacting the prognosis of the patients. Recent studies have found
that BMPs also play a key role in the development, progression, metastasis, and invasion of OSCC, This review
therefore summarizes the correlation and molecular mechanism between BMPs and the biological behavior of

OSCC.
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eEs, HiEwekgniuss Coral squamous cell carcinoma, OSCC) A& 248 [ )5 4 73 H
WIS R AR ETHEAT, OSCC & — i {2 28 M A B i, R SR AR LR AR =, (L5 [
AN, OSCC BMEREfEm, a2z, HARLEAFEBIZIER OSCC BHIUT I ELERE, HHA
RAEH (bone morphogenetic proteins, BMPs) 2k 4K K1 B (transforming growth factor-B, TGF-
B) HMFEE AN —F, BMPs 2Bl £ i SR RSB B A K K78 1 (drosophila mothers against
decapentaplegic protein, Smad) WKHiE(E 5B EK EE AE Smad 115 5 g 22 24U VE AL B R
(mitogen-activated protein kinase, MAPK) (&5l K H A Iige. £ AR KB IFEH BMPs 25
R AMEY, KR FEREFFAKE PP, I HAHROERA BMPs AT LA EER KA K
JEUL R AR 2% . RICR AR TER 73 T AL, IR T A8 5 2T HEL Sy OSCC HyFilps S5 ks 2
IRIR BT SR .

1 BMPs {& 5@ %

BMPs @il 5 E AR AEE A (bone morphogenetic protein receptor, BMPR) I &FEThRE. 7
YR E BMPR R 7p AT, I3 DN L2 G R D5 R R | RN L2 s R TR B 11 T Ak . TR AR,
FLHE 7 FhOE 2 AREEE Cactivin receptor-like kinase, ALK) ZHf%, H7E BMPs {5 5 s ke 3 %
EFMZ ALK-1. ALK-2. ALK-3. ALK-6. 1fj II 7524k, 45 BMPRII. #35RIA (activin receptor
II, ActRID A% Z IIB (activin receptor IIB, ActRIIB) [, BMPs = #4K 5E Smad #K it (= 5 8 ik ok &
IF Smad HHEAE 5B AAEILTIRE. Smad MRS 5@ HE BMPs @i 5 BMPRIGS & I BMPRI
AR Smads W1k, H:dr Smadl. Smad5 . Smad8 HEERAL S LELNMIE N 5 Smadd 454k A 40 A%
W, Smads &G WTEHAR B FUREX IR 45 & B AN 2 5 T 3L F RS ERIBA, BMPs i& 7] DLB0E HE Smad ik
FPER (S S E BRI MAPK., BERR ULEE-3 I 5515 Sl i . Horh MAPK 5 538 #% AT 70y i AME 5 19
W Cextracellular signal-regulated kinase, ERK) &4%. c-Jun 2 3E K4l (c-jun N-terminal kinase,

INK) #1%. p38 £ JFTEILE [ (p38 mitogen - activated protein kinase, p38MAPK) #4210, # i)



Tt BMPs [/ 37 254 © T30 B KR 9T

2 BMPs £ OSCC HFIRIE K KR

2.1 BMP2 BMP2 7 L3 IR 40 fJiE  (head and neck squamous cell carcinoma, HNSCC) 1 fH ik %
ik 98%, T HILE M i3 SH m R R K FAG, HE BMP2 RiAKF5MEALE . J5 &R A
BRI LRI E S 220 . M XI5 B A 95 T B AR SC Y, S Ak
i, OSCC 1 BMP2 [#ik/KF 5 B 4405 o A FE B TO A DG o 5 — AT A B 2 [ Al e 47 N s ) 2
e EBRY R R, AT T 25 BIE B R BMP2 JER 1 FRIA T e itk A R AR D0,
B2, BMP2 [RIE/KT BN R MR 1) 2 Fh R AL T0 R B AH G, (R (Rt MRk D456 /e, IF S
OSCC MR RA K, FANLEI A RN

2.2BMP4  BMP4 fEA S E 45 1) HNSCC Ui Rik, REm TR # AL BMP4 MR 1L
Smadl )ik 5 HNSCC HIfiiJa 2 iAo, BMP4 A LU #EEAE T-410 (cancer stem cell, CSC) (&
F, TR VR R SR AR B, RS AR IR R K. AR, BMP4 kb3
N SR A P 5 R AR R (R 0 AT EE A3 S 1 40 eohE TR A7 59 ABCG2 1) mRNA Rk = 1E
51 RSB, (RS 2 G TN BE, JRRE TR AR DR S g AT LR isl

2.3 BMP6 £ 120 fi] OSCC & WM RIARA 1) S e AL 45 R 7R, BMP6 78 2 Hibe A rh R MRS,
BAE/NT 2em 1R T BMP6 A s I FRIE R AE R . (HEARIG R R 2 5 BMP6 ik 2 (A R W 5234t
THEAHDNME, BMP6 1305 5500 R FIAEAF TG O%, BMP6 AT BEJCVEAE N il ARk R 45 B ¥4 OSCC &3
IS R R AR R P08, i3 ] OSCC H BMP6 KIA IS N5 OSCC BRI, BMP6 7E/)
T dcm ELAT B IR R R o SR R T OB R RO R . AR AR, fERME OSCC A4
BMP6 FiAMIH NS OSCC R4 MM KIS, H 5% EA KK T (epidermal growth factor receptor,
EGFR) ZAFIAMINEIEM IS, EGFR Rik/K TG A R AFr &ML,

2.4 BMP7 BMP7 B RIALE T B h R S E 2 A E R E R R Wl EAY 128 R A
OSCC B R, BMPT [FRIE/K-VAEM G HHE B h oy 68.2%, (ER/ LR &35 h )y 100%. BMP7
RiEHEGHRAME S UA R BB AAEREMCH, FRMEN 0SCC HTiE s &, BMP?
454y BMPRII A1 ActR-11 2RI 5 — B #E ALKI. BMPRIA LK BMPR-IB MM & ZhAER, F
BMPRI #1714 BMP7-Smad1/5/8 {7 ‘5 il M @R AL 7] L3 ik OSCC 742 Bpiiin 244k, 75/ B A4 N S
B ST TR D A R R YRR AR K, SR BMPT7-p-Smad 1/5/8 il 751 A 7 225 B LIG £ 8P 2
o JIR 7 2 L 2 M T TR T g P, BMPRLIA KIA S OSCC i idh JE Al (i 2 2 1E A G, 78

OSCC 44, BMPRIA M FiEHOE TS @K 5 S IR T Smad4 H#ERIZHE A (sonic



hedgehog, SHH) HIFik. SHH i 55 75l 75 s s a8 40 M 1 70 A AN PRSI 1%, 72 OSCC 753 IR
A B EEAE AR,

FT L E, BMPs iJ&IAFE OSCC MR K el AR, MBI R MEEER. &
RN RS 55y T A BT AR, (EAH SR 7T S 7 T HLAI I F b, /5 2t — 2Bt JT i B BMPs
25 OSCC KK EMMWELENS] . § X A HLHI NN, FFrTRENIRIK & BMPs 2594 Fl $2 k45
T, JFRIEAL OSCC & T 1 L fe fbr 4
3 BMPs 5 OSCC 4 =M£47 AKIR &

3.1 BMP2 A RIE#t OSCC B LM HHAANHEAKEHEA 2 (recombinant human bone
morphogenetic protein 2, rhBMP2) &% ilid 175 5 s 2 22 #H G IR 1 C-C b PRl 1~ e A4 (1) B JEOR A1 ik
OSCC [fif22&. X+ OSCC 4ifiu% YD-38 fl YD-10B, % rhBMP2 kbHJs5, 4UAuf2286E 7)) 535 1 0k
(22231, BMP2 W R (A 2-1B, M RIA BMP2 ) OSCC A RIIRZEThEE, AMEARIE
BMP2 E:[A 4 &b, AL I AR, /2K N OSCC 21l R 2 S A s Pt i 2w, A
rhBMP2 HEATAMEPEALEE, e Bfd 5 S iiee (1 = 22 e 10, HAR A 4RI 224, BMP2 Tl 358 OSCC
AR HSC-4 4HMIRIESE, JFEdt N OSCC 4k R VERAL MR (i 4i il E . /£ OSCC 4 & h A3
BMP2 #]i% 5 OSCC &‘E Al 785 I 24k (mesenchymal-epithelial transition, MET) , ifi MET 58T
B A AE K . BMP2 Jlid il MET #5557 ID1 FZfifs e 9 iRk, R N-4SFEAM
Snail )5k {E# OSCC ) METP,

3.2 BMP4 FJ MR OSCC REMIEMALS BMP4 fE(kSNER Smadl {5 5 @HEOE b R 7 i #1k
(epithelial-mesenchymal transition, EMT) MIififgit OSCC (R ZFLFERE S, MMk Smadl HIFRIE ]
LAHIH] BMP4 7EF R4l &R Hhi% 510 EMT, JEHISS T % OSCC AMTE A R B IEAIT R, |- K
2 0 A2 = e IR o ) s AR RS 5 SR B AR 2R 5 1A 1) 78 o A AN i 3k 328 AL e A% (AR I dukie 3, wF Tk
W, fE HNSCC 4ilfffi % OECM-1 Hif ik BMP4 W[ydi/> OECM-1 4 HfE = 4EX g v (] 78 i i 2 ) 1242 A 122
7. JERILUEIS BMP4 #5) let-7i 015 21 BMP4 SKI855 HNSCC 4 (18] 78 i LU 1261, BMP4 7]
LAMEiE OSCC HUBMEE:RS, X N7l BMP4 /Ny T Z5iR Y7 OSCC H2 At 1 BTHE .

3.3 BMP6 AJ LR OSCC ‘B@%& BMP6 £ OSCC P&k sl 220, BMP6 55 0SCC H
b A=W EAT U B8 R AR SRR Fe b, (B AR ARG B SRR A i e vh A ARIETE, AR RSN B IR
YN ffujE (esophageal squamous cell carcinoma, ESCC) 4l & Eca-109 4ifi{d BMP6/7 it 31w LAFTE
Smad1/5/8 {5 5, HIAES FEEE 1D1 FEMIMBYIN Eca-109 K RZMFEFEL. FFIBK BMP6
155 SHEPUTEHE Noggin FIAEILEE 1 (sclerostin, SOST) [E A/F Al mRNA FIA/K T s 45



ESCC i i) B AR A7 BAH RICHEAT 7007, WoRB) BMP6 58KiA 5 ESCC B A A %A BFEM K
Y. SR1M BMP6 553834 il Noggin 5% SOST HI553k1A 5 ESCC &3 M4 4e i W5 A1 ¢ . ¥ ESCC 4y
% EC109 ' noggin k%, BMP6 Fimii SOST FKikigsdy, 5% T ESCC 4. FH BMP6.
Noggin #1 SOST nJ LIEcA& H/E ESCC MITiGfatsle, 155 sk gl fufE - BMP6 &K M8 5 HoAh L X
— TG AL BT P TN 5 20 R 4 i e 5 A A7 XU PP 43 S 2 (28,

3.4 BMP7 XIAFEHAL OSCC MRE. HBAEAAR 1 LRAGEEHRAE T BMP7 ik Ll LAk
S92, FIFH 2-F2 5 RIS AL 31 1A M R A0 i 40 0 S5 4B ML BMP7 k38 ot Hogess 1 1
R R W Bt R 200 F et 200 B P R AR 28 . D SIRINAA 10461 1 JE R e il e 210 i rh BMIPT 12838 T DA 4 i 110
IERARZE, F£H BMPT 2 R A S 41 o HCA U AR 28 1E IR IR0, (B4 oAb Fu gt &
W] BMP7 Kik& 5 BRIRGIE A R KBS A2 AH5C. JF H BMP7 T LL3EL OSCC Riny T ih %
BT Z5. ESCC 1 BMPT7 {3 BRI [F)RF PT DL 58 g 40 B (R0 A% AR 22 R 0 B0 B0, DA EOP & 1 46
RArm: —J7i, BMPT7 Fik/K-F5 & SRR 40 UGS A RAH R AT BE 2 ST 55— 71, BMP7 £
AN RIS BAS R B SR A0 e h R FE VR T REANEE — 3, TR IT R BE 2 SIS AT IR AR AL

BKltt, BMPs Fifi15 OSCC WIiL#. R2EHIMEH, B BMPs fEH At A IRIRIHT L, H
BMPs i OSCC (A~ 4T AR 73 5 B B TSR, i i 3k — 22 A 5% 737 LA I 2 mT BN
OSCC HiR)7 Rt 2 A4 £l
4 JR &

BMPs £ OSCC Hi&) ZAE(ER], [l OSCC HIAEMHAT NAHG. BMPs K HAS 518 % n] e/t
OSCC Mk A KIELLL R ke (Lt 5wl RO EAE R, MAARFK BMPs +Hif&tixf AN[A OSCC
ML AT e S AR TR A R . (B RIPLHIET SR B 0%, B H AR R AR 564 1 f## BMPs %} OSCC
WAL, FEIRR BMPs 2508 A 1A R SFRGE . WA BTTIRE, BMPs BA N T
OSCC 87 RIS AITIE bR EMIH0WE T, ik — B vrfil 825 T A 3R e AR E i s 4R 4 7 3w 7t 77
. t, BMPs {95 OSCC A, K. FALAH AL BRI T ANLE i R Hh AR LT N 12 A8 AR SRATT 8 ) E
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