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Semaphorin 4D

Role and regulatory mechanisms of Semaphorin 4D in bone invasion of oral cancer.
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In the bone microenvironment, axon guidance molecule Semaphorin 4D (Sema4D)
that was secreted by osteoclasts, suppressed bone formation. Sema4D was also identified in many

cancer _cells and plays a role in tumor growth. This research demonstrated the role of Sema4D in bone
invasion of oral cancer.

Sema4D that was produced by oral cancer cells, increased cancer cell activity in an autocrine
manner. Sema4D also regulated the expression of RANKL in osteoblasts, and which stimulated
osteoclastgenesis and bone invasion of oral cancer cells. IGF-1 that was released from destructed
bone tissue, regulated SemadD expression and increased further tumor growth and bone invasion.

Semaphorin 4D



B X C—19, F—-19—1, Z2—19 (@
1. BERBRIOER
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FEDOFIREICEBWT, EEEO LI &ZE 205 OB CH D, g ik
WCBGE LUZES, BIFREA LT BEE A (Parathyroid hormone-related protein, PTHrP)
REOYA NIA EBFHL, B, S, ERRER (UL, B3R ICES
5. FHMIIL Receptor activator of nuclear factor— kB ligand (PAF RANKL) pEA%
B, AE AT FICAEAET D RANKL OZARETH D RANK &A1 52 LIk vk
H NI 2R U a2 e 4. AR SN2 51X, Insulin-like growth factor—
I (LAF IGF-1) 72 KON Rt S 5. IGF-1 2SR E OZ R (IGF-IR) 1ZH;
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Semaphorin 4D (Sema4D) IFARRRIBAMINUDHEEA SN, ZHK PlexinBl 24 U CHRENR
DOWEF A ZEHET 2047 ART-THY, FPARAPRERICHEBE L T\, Semaphorin 1,
Sema KA A > ERHIN DA RATHEAT, BEE TIZ 25 FEHO A L X—RNREE S
TWA. T, THMRRIZOLFEH L T\ D EE 2 53TV = Semaphorin X, {H{L#R,
TR, MEERR7: EOIFRERICHIAK FET 2 Z EBHALNIZ /> 72. FTH SemadD | X
THIICE R L, ERICHNEDG T THD.

5T, SemadD [T ERHICHEEGTHZ &
NN o7, BM/NREIZBWT
I, BREHIIZ B80T B SemadD L&, B
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b 7 F A Th s IGF-1 o 7 F a2l
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—7J7, SemadD 23 E MM 52 5 BT
DNTIIRL o TRV, AFERHG £
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. L, ORI Ch ot B | B D Rty e
HHIED PlexinBl FBUIER SN TEH
77, SemadD 2VEIFMIFRIZ/EM L RANKL FBL A @, MR E IR Z21EE L Tuns &
FHL Tz,

F BRI Tl <, SRR ICH VO TY SemadD (X3 B 2780, I, RN AREE,
FiEEIZ @B L TV D, SemadD [ TREMAICEHEEA L, FURAIRRIZ W CIRRPTRE & ffifs
BaRtET 2. SemadD ORIBHIEEEIRHATH D.

WFZEBRMAE TICH R, AR OBIEEEIC SemadD NEFEH L TWDH 2 L, 6N
BRESICES ITAFEAET 5 IGF-1 28 O ZSEfIfi OO SemadD 384 FH- &8 %, 2 & 2P FER T
MR L Tz,
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(1) Bf/NREEICEW C O HIIN 2 PEA T 5 SemadD [T B AEE 2 (R L T\ 50
(2) Sema4D-PlexinBl RDFHEIZ L » T HEeE O BIZEAHIE TX 500

PLE®D 2 Sz oW THEE A, LTOFIETEOMAEZIT- 7.
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(1) SemadD ARSI & OEEMEICE R 22BN

YRR 29 4EFEIE, SemadD AMEE MR IC G 2 5 BB DN 21T > 7=. C57BL/6] ~ 7 A KR
B S RGN A AL L, Macrophage colony—-stimulating factor (M-CSF) 35 J TR RANKL &
SemadD % VSHN UEE3E1%, WA TRHCHTMEREME AR R 7 7 # — B Yeta (TRAP Yetd) %47V, flE
W 3R U 7=, AR R OB R RANKL OF = A 25K Osteoprotegerin (0PG) Z RN
Ui A T B 2 Bl C & 2 00Fl 7. BHEERED & BB L 7= W) SR B 2E a2 SemadD T
HiIl% L RANKL #8144 Real time RT-PCR & Western blot {ETill-~<7-. BRE OB WRINEE X



Pit formation assay Z47\>, WINZE O HEFEE Image] TEHAIL7-.

WRE 30 FEEEIE, SemadD A3 FBEEEMINGIC 5 % 2 5B DM 21T - 7=, A FE 1 e ok (HSC-
2, HSC-3, SAS) ZH\T, SemadD f#7E T & IEA(E FCHEEE LAREAT 247 5 . MIFHEAERE 2 MTS
assay, WFEEHES Migration assay, J=ilfE% Invasion assay THiEY L7=. SemadD, PlexinBl
FEHIE Western blot E& AWV T,

WAL 31 FEENE, DPEEAEIE O SemadD FEELHIEHEAE 2 ST 5 F 2 HAYE L7z, IGF-1
A O SN HSC-2 O SemadD FH A L H &V 52 L 20 L7, IGF-IR EIRAYFLEHI, ERK
FREEA, Akt BLESZ W T, IGF-IR T 7 U RER T2 BHE L 7-.

(2) SemadD AAOREEERBICEZR 2EE DN

Rk 29 L, X— R~ v A A Bt e b OFERE B OB iREET L OER AT - 72,
BALB/C % nu/nu X— K~ 7 A OISEE a5 HSC-2 Mila 2 Bm L, 1 FeEE =R EEY
ETIVEMN LTz, BRRIGER, BEERE2sH Lz, B4 8%~y A2 E&R L, K
BB LOWESEZ 4% 7 RV AT VT b R TRIERBER, 10%EDTA THUKL, /NT7 7 ¢ il
HERRY) A 2 ERL Ui 2 3l U 7=, 12T E RS % Image] TR L 7=,

SRR 30 AEEE 1L, PSRN SemadD 38 X UM PlexinBl 38E 286 LU, &2 o zh 54 34
7= SemadD 3 KON PlexinBl FEELOIHNIZIE, Sema4D shRNA, PlexinBl shRNA % fHu 7-.

WAL 31 X, BRI OB R T 21T o 72 BRI T S SemadD BL W
PlexinB1, IGF-I, IGF-IR, Ki—67, CD31 3&¥i Z SoZe kAR 2RI 3T A L 7=, TRAP Yt 21T\,
BRI 8 72 © ORE RS A FHR L 7.
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(1) BEEREMAIZ#H (T3 SemadD, PlexinBl, 1GF-I, IGF-IR ®FEBIZDL\T

SemadD [T EREZLE 9 OIS WV TEIEBL L TUW -, £ 72 SemadD OFFIL IGF-1 & A EITH
B L Tu-.

(2) ORIz H+ 5 SemadD, PlexinBl MHEMIZDULNT

HSC-2, HSC-3, SAS #HAIZI1F 5 SemadD, PlexinBl MOIFEERIZ-DUWNT Western blot =12 L Y FaEt
L7-. HSC-2, HSC-3, SAS #falE, T SemadD 3B LT PlexinBl Z &L L =, Bibfk
B EICEH SN HMERT IGF-1 2%, HSC-2, SAS MM SemadD 35 LR PlexinBl FEHLIC
5.z BEEIZOWTHRH L7z, IGF-1 HINC X Y SemadD DOFEHUIHI L 7=, IGF-IR [HES, ERK
FHEESE, Akt FHEHRZERA S5 &, IGF-1 HmINC LY EH L7 SemadD FEEBLIIHI Sz
PlexinBl ZHLiX, IGF-1 IMC & BEDOZEAL72) o 7=, SemadD FEHLIL IGF-IR Tt ERK, Akt
THIEIEN TWD EEZ BTz,

(8) SemadD HYHSC-2, SAS HREMDMAREMIZEZR HFEIZDINT
AMRHESERE A MTS assay, WEEREA Migration assay, {2iEAE% Invasion assay THEFfL7z.
MTS assay Cl, SemadD FRIMZ & v FAOHEFEDOIEE 258 7=, Migration assay T, SemadD ¥R
AN X v fpaEERE DR AR D 7-. Invasion assay 2BV TH, SemadD WRINIC X 0 IEEKLE
FZ AR RE DA 2 3R D 7=,

(4) SemadD AR EMASHA L BRINEEIZHE X 5 EIZDUNT

~ U A EHEE S E M Z b S, B AR IE Osteoclast formation assay, ‘&
INAEIL Pit formation assay C, FALZAIURETL7=. SemadD WANZ X - T TRAP Bt AR
HFR OB & WIS RS O BN &2 388 7. PlexinBl 13 2EMIICRIL L TV D Z L3 L)
IZ72 5T 5. SemadD OREHINIIZRL & B RINEED TUHEIL, HEFMILD PlexinBl 24T L7 b D
ThDEWRMRENL T, ORI ARFET 572 SemadD 7% ST-2 #HINIE L OO 20
fe1> RANKL JHUZ 5 2 5 8B % Mt Uiz, SemadD ¥RANZ XV, RANKL IO EFEZRDHT-.
SemadD (Z & Dk E Ml AIZ 35 1T B RANKL OBE| & FRiiE 3~ 25 728, RANKL % fr 2 L 72 Osteoclast
formation assay {2 OPG Z ¥ L7=. SemadD (M B MINAIE AR 221 L7223, OPG | S8 7-.
Sema4D |FE H ML RANKL 8% ER-SETWL LEX b

(5) SemadD / v O A I UMIDRAEREETIVIZEZ 5FZ(ZDUNT

shRNA Z FIUV VT HSC-2 MR D SemadD % / v 7 X 72 Lz, X— K< U ZADREE#HmLEEEIC
shRNA %3 A L7z HSC-2 Aifla 2 Foht L, new B iREEET VAN LTz, ZOBMET V%
fEF LT SemadD / v 7 B0 DR EBH L7z, SemadD %/ w7 &7 L7z HSC-2 ffn o Eh
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