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Abstract
Purpose: Periodontal ligament stem cells (PDLSCs), which differentiate into osteoblasts,
cementoblasts and fibroblasts, are included in periodontal ligament cells (PDLs) and
play a role in periodontal tissue regeneration. Leptin receptor (Lepr), a marker of
mesenchymal stem cells, is expressed in PDLSCs. However, the function of Lepr-
positive PDLs is not well understood. To investigate the characteristics of Lepr-positive
PDLs, experiments using mouse-derived PDLs were designed in vivo and in vitro.
Methods: Lepr-positive PDLs were isolated from PDLs in mouse molars and analyzed
by real-time RT-PCR and immunohistochemical staining. To define the effect of low-
density lipoprotein receptor-related protein 1 (LRP1) on PDLs in tooth socket,
functional examination was performed using siRNA technique.
Results: Lepr-positive PDLs expressed the stem cell markers and differentiated into
osteoblasts and adipocytes. Immunohistochemical staining on tooth socket revealed that
LRP1-positive PDLs were first detected in the socket at 3 days after tooth extraction,
increased in the granulation tissues at 5 days, and differentiated into osteoblasts and
osteocytes with bone formation at 7 days. Furthermore, the expression of bmp-2, bmp-
4, and opg decreased, whereas rankl expression increased in LRP1 siRNA-introduced
PDLs.
Conclusion: Lepr-positive PDLs has multipotency similar to PDLSCs, and LRP1 is
involved in bone regeneration in tooth socket by regulating the interaction between

osteoblasts and osteoclasts.
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Bl 212, JOEMNT, RAEMEMIIL 2N Pt @& 1= L, 1 PN EGHIOAR 7 e
MAEF ML & & B ICAZFRRAERT 5, T 0%, BEBICBITL, BMias 5
L LI B HFEMRIC L - Tos R En>2< bhd, £ LT, BREY CILEHF
fje L A MBOMBEERICEZ2BO)ET Y 70 RS, SOl Ik
RLIEBIZLsTHDOND L OITR D, IHEEEERD DT A T =X 1% Y]
T 5L, HIREEAAL (PDLs) (27 £41 2 ARG Ml A (PDLSCs) O %¢i% % 3

LHMENSH D, ZiLETIZ, Hosoyab X, green fluorescent protein (GFP) T

LTy PAEEBHEMT o N~ TEME L 728 %, GFPIEEFKPDLsH,
FHEMBEICHIE L, B2 ERTA 2R/ L2, £72, Seob?iX, PDLsIZ
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—J7, RREIR MR A BT 220X, BB ISR S m R b AR
K C& 5, Bone morphogenetic protein-2 (BMP-2) %, #5 5 [K 7 @ runt-related
transcription factor 2 (Runx2) & osterix® & & /i L CPDLSCs D5 £l i 43 1 %
T 219, F7=, AiBE EMALCPDLSCs ) b W S V7ZBMP-21%, A4 — k7
UAZERAL, 2o oflas b8 FEME~O 5z 031,

BMP-2 & [ £k T receptor activator of the NF-kB ligand (RANKL) & & {3 & e
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1. FEHBREY

HEPEddy~ 7 2 (6# i, AT 2T Ly —, ER) 1%, 2B OB 1 71
AT HHEIRE (23°C) THE Lz, £z, MEMEIL, 7 b+~ T AMF
FIEEEE (4 U = 2 VEERE T, BUR) LKA B RICEBIRE S, AR,
H AR Z A i 22 B = 0K UKFR%E 5 + APISDEN037-3) Z#45T, XK
E E ST B L EBEER 2O A 74 U2 iE-> T, 8o
RLIE 24T\, BT OFEBRIZE W T, FEEREIY O w55 & 5 HE M o KREIC

b=,

2. PDLs®

4 mg/kg midazolam (¥ > K, HK) , 0.3 mg/kg medetomidine hydrochloride (H
AReFE T, A , XS5 mg/kg butorphanol tartrate (Meiji seika™” 7 /L~
HWI) Mo d —MIEAMIE L~ v ZAORERNICEE Lic, EKREET Tl
MOOERFEMIZE > TEEHIE L~ YA ETHOHEZ %KM L, 3.75 mg/ml
kanamycin sulfate solution (Meiji seika™” 7 /b~, HIX) (24°C, 2FFMRIE L 7=,
& D%, phosphate buffer saline (PBS) T¥E{#§ L, 2 mg/mlcollagenase (& 7 «
JV NFEREEE, KPR) &£ 0.25% trypsin (Invitrogen, Waltham, MA, USA) % & A
72 13 FE RN @ -minimal essential medium (o -MEM) T, 37°C, 20%3fA > % =
~N— b L7ctk, PDLsZ R L7z, Z O fEIT4E#: Y K S, f5 0] o % 38 AL B %

IZEEEL L 72PDLsIE, £33 v ¥ — L ~#&H L, 10% fetal bovine serum (FBS, PAN



Biotech GmbH, Aidenbach, Germany) & 1% antibiotic-antimycotic (Invitrogen) %
G o -MEM% VT, 37°C, 5%REEH AMFA{E F TR L7z, 7235, PDLsITK

TR T D2 &<, TOWMEKREAEHERE - AR L BRI L7z,

3. Lepri®iZ Bl (Lepr™ PDLs) @ 4yEff

553 L 72PDLs % 0.05% trypsinLER | K > T v — U B I L 72 %%, PBSIZ &
B, U FHileprAR U 7 v —Afulk (1005HWN, Yo rA 7y 7 - ¥
¥ Xy, HE) T, 4°C, 300, 4 v FaX— L7z, D%, PBSTHEH L,
YHEIR I FIgG~ A 7 v B —X (554, Miltenyi Biotec, Bergisch Gladbach,
Germany) Z 12 T, 4°C, 300 M OIS ZATVY, Ml 2 ke — XTI L 7,
PBS TUEM %, MIFERIIHEAICRE Lo BES 7 4 (MACS MS, Miltenyi
Biotec) ~7 77 A L, PDLsIZ & £ 4 5 Leprif ¥ IPDLs (Lepr™ PDLs) % 4 7 A
WA ST, B T L EPBSTUEW LR, AN AL, Wi L 7-Lept™
PDLsZ# > U Y CHILH LEIR L7, £72, SBEDT 7 HMICEAE L7205 7o flow
through & [RIHF (2B UYL Lepr™ PDLs & L C, L#xi&iz L7z, A X 4172 Lepr™

PDLs & Lepr" PDLsIE 5% > v — L C, THREEE L T b ERICHL -,

4. Lepr" PDLs & Lepr™ PDLs® 43 1L fiE
Lepr" PDLs & Lepr PDLs % % A1 % #148-well plate(lZ#&FE L (5 X 10 cells/well) ,
10%FBS % & ¢ o -MEM T 16FFfE 552 L 7214, 100 ng/ml BMP-2 (R&D systems,

Minneapolis, MN, USA) Z#L, BHFMla~ob 7, HBHALHIT2~3H
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T FEM L, 78 HIZRNAZHIH L 72, 13 57UV 7ZRNAD) HcDNAZ G 1K L, alkaline
phosphatase (alp), osterix (osx), osteocalcin (ocn) DBEIRTHIUZ DV TG
L7,

[FARIZ, 24-well plate 2 #&FE L 7= Lepr™ PDLs & Lepr® PDLs (1 X 10° cells/well)
A2 L7212, NENiMIE 2 {kIK+ (0.5 mM isobutyl-1-methyl xanthine, 100
nM dexamethasone, 0.1 mM indomethacin, 10 pg/mlinsulin) Z ¥4 % Z & THE
JAAE R~ b & W7, REHIAS T2 ~3 HICEME L, 21 H BIZ10%F AL~V
VVEIRIC X o THIM Z [E E L, oil red O TYt L=, Btk oMLl ml
isopropanol # I 2 T, A EZRH I, v~ 7 a7 b — MK S X EF

(SpectraMax ABS Plus, EL ¥ 27 —F /A AT ¥/, HI) ZFHLT, K
492 nmOW N EZFRI L=, 510, %210 BoME,» S5RNAZHIH L,

cDNAD & %1%, adiponectin & c¢/ebp D5 1 F BT DWW T2,

5. RNAfli{t & real-time RT-PCR

RNAD 1%, NucleoSpin RNA Plus (¥ % 7 /34 74, BHiEE) ZEH L7, 10
ugORNAZ% §# 82 L T, PrimeScript reverse transcriptase (% 77 7 /34 F) & i
=1, cDNAZ%Z &A% L 72, Real-time RT-PCR/%, TB Green Premix Ex Taq Il (% 7
Z 34 #) & CFX connect system (Bio-Rad Laboratories, Hercules, CA, USA) %
M L7z, 95°C, 30 DRI, 95°C, 58 L 60°C, 30F DY A 2 /L %400
My k4 Z & T, DNAZHIE L7-, MET —Z1X, CFX maestro software (Bio-

Rad Laboratories) ZFJf L C, 28TEIC Lo T LY, MEH L2794~



— O ERSZ K 1IZRT,

6. ~ U A DOP &R ERL

SREIRA R OBENEGIC L > T, ~ U A& MEL, L3S —Fih %o
TICE > Tt L=, ks, 1, 3,5, 7, BXUOI0H BIC LEEEZMH L, 4%
paraformaldehyde T4°C, 16BF[E[EE L7z, BREL 7= E%AE1X10% EDTAA IR 4

WERRIE L THKE, T 7 0L, ESK4umD U 2 ERk L 72,

7. Micro-CTHz 5

5, 7, BLOI0H B, vV ADERENIC=MHEA ML KRGS 5 Z
ETHREEL, EBESE —F O HE & 2 micro-CT (R mCT, U H 7, HiX) THhie
L7c, fRESsMFiL, BEEI00kV, EFEII60 nA, HREFM2, B L OREs
F10fF & Lo, kT — % OfNTIE, BEAE Y 7 FOi-VIEW (£ %, H)

ZfEH L7,

8. AR

Wk

PDLs% 35 mm glass base dish (7 %, Hi) I[ZHFKFL (1 X 103 cells/dish),
16/ [ D EF %1%, 4% paraformaldehyde TREE L, 0.2% triton-X 100 T % i AL H %
i L7z, PBSTUEE T, YXH I~ ALeprk U 7 1> — LHi{E (100/5 78, R&D
system) T, 4°C, 16l DKL 21T\, PBSTHEHT%, —IRPLIK Dalexa fluor 555

Tk 2 NPLY XF1gG (Invitrogen) & =R T, 1FFREIXS S H 72, PBSTHEH1%,
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Hoechst 3334274 % (Sigma Aldrich, St.Louis, MO, USA) TEY®%1T-> =%,
WOLBMEE (VU /3R, HR) CTEIZE LT,

NI 74 HRE, YL UOTHART T 4 vtk TR Z ) —LVICRESYE
THAKMEIZ L2, 03%BEELKFEKT, NRELVAF V¥ —8 %2 KIESH,
PBS T¥i¥ 1, 3% bovine serum albumin (& + 7 ¢ /L AF0EHIEE) 12X - T=ER
TIRHEOT7 vy X 7 &2iTo7-, U XHLRPIA Y 7 v F— gk (100457
R, Abcam, Cambridge, UK) T, 4°C, 16FFM D&, PBSTHH L, & A k
Ty ALV TNVAT A U~ T AMAX-PO (=F LA R AP A =R, HIR)
ZM T LT, S OICER TIRER, §E L7z, PBSTHHE®, E X M7 7 A »DAB
EExXv b (=F LA T A ) VT, LRPIDORELZ TTHL L,
hematoxylin solution (F (L7, HA) TxILY@Zz i L7z, A7 A NIEAKERE,
EH=% ) —VIZRESEDLZETHAKL, ¥ Lo CTHERME, EARE AL

(MGK-S, miRfE 1 L3, Kik) TE ALK,

9. siRNAZ i [} L 72 LRP1%& BL o 41 il

PDLs % 6-well plate |2 #&FE (7 X 10*cells/well) L 7= 1%, Lipofectamine RNAIMAX
transfection reagent (ThermoFisher Scientific, Waltham, MA, USA) &£ 10nM®LRPI
siRNA (#&JRFEE : 8 pmol/well, Qiagen, Hilden, Germany) % ¥sA0L, 3H 1%
L7-, f#H L72LRPI siRNA 1~4 & negative control siRNA (Qiagen) o HiFEfid 51
Z#&K21277F, LRPI siRNA 1~4%EH A L 7ZPDLs % € 1L L 4LsiPDLI~4 & L,

negative control siRNA % cPDL, ¥ 7=siRNAFEXLEEDPDLs%iPDL & L 7z,
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10. Western blot

siPDL1~4, iPDL, cPDLIZMAZIERIZ [0.1% NP-40 lysis buffer, 20 mM Tris (pH
7.5), 50 mM B-glycerophosphate, 150 mM NaCl, 1 mM EDTA, 25mM NaF, 1 mM
NasVOs, B U /AT A T ANRTX UV —F) v o k7a s 7 —EBHE

DT BEIZ Lo

bk

#l (Sigma Aldrich) | TZALZ AL, 14,000 X g, 155D
T, EEERILT, 07z BiFD X > /37 81X, protein assay rapid kit Wako
I (E L7 4 VAFEHEE) T TERE L, 30ugD ¥ U7 5L E N
® L% 1%SDS sample buffer & {EF11%, 95°CT5% IMN#EN L, 12% polyacrylamide gel
(Bio-Rad Laboratories) ~7 77 A L, BXIKE THBE L7, kBT %,
nitrocellulose membrane (GE Healthcare Life Sciences, Little Chalfont, UK) |ZH#x
H L, PVDF blocking reagent (H{E#H;, Kf) ICREIE 5 2 & TR RS
DT vy Fx T 2lTolc, PBSTUH1%, membraneid V ¥ FHLRPIAR Y 7 1 J
— VPR (2,000/% A8, Abcam) F721%, ~ 7 AFiP-actinfifk (10,0001 7 R,
Sigma Aldrich) & JEFN L 7= Can Get Signali&ix (H¥EH;) T, 4°C, 16 SUG S
W7z, Vi, membraneld, HRPAEEF2¥KHi{K (Bio-Rad Laboratories) & EF1L
72 Can Get SignaliA K FIZ =R TR OGS S TA2 5, ECL®#K (GE Healthcare
Life Sciences) [Zi& L, & @ % % ChemiDoc XRS System (Bio-Rad Laboratories)
THRE L2, ;LY A A 72 #4213 Imagel (National Institute of Health, Bethesda, MD,
USA) #FIH L, LRPIB LU B -actind /N> ROF v b A b U — B 51572

T ITDHEBEHETH LT, X7 ORBIRE A2 LT,
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1. W2 R

o= T — & O EH AT iE, GraphPad Prism 8 (GraphPad Software, San Diego,
CA, USA) ZHIH LTz, 22D 7 )L — 7 O ik [ Tunpaired Student ¢-test, & 72 #
Bo7 V=MoL, —uhlES o 21T > 2%, posthocT A b & L
TTukeyt &AM L7, FBrIT, 7 < & b3E# DR L, #R %2 M & 1T

RETRL, AEEKMEZ0=005L L7,
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1. Lepri® 8 Bl fa o i f a4 1o > T

53 U 7= PDLsIZ %9~ % Leprit {8 o Ry B4 % 66 7% K0 Rk AL 7 LS G~ 7o s
PDLs® — ¥ LeprfG MM i O FIEDNMER TE 72 (1) . MACSIZ L - THHfL
72 Lepr™ PDLsIZ % 5 3L 5 Lepr®d # Bl L ~X)L % real time RT-PCR CHFgf L 7=, =D
FES, Lepr™ PDLsIZ 0 BED T LW 4 L72 o 7zLepr PDLs L 0 HRI1.8f%F =W
Lepritfn 13 H %~ L7z (XI2A) . F£72, Lepr™ PDLs T, MSCs® il fa 5 Hi i
TH Dced44, cd73, c¢d90, cdl05, cd146DFE LN Lepr PDLs & LE X THRN - 72 (X
2B) ., &XIZ, BMP-2% Lepr™ PDLsDE: 5 RN 2 TH F MM~ (LFHE L 72 &
R, Lepr™ PDLsi%, ‘HHMiln~— 21— Th Dalp, osx, ocn®DFEHLH Lepr PDLs X
Db T (K2C) o [FERIC, RENGA B3 (LE5 5K 1 % Lepr™ PDLsD 5% %
Mz T, BB ~DSILEEIC DWW T 7=, ZDOHEE, Lepr™ PDLs & Lepr™
PDLs® &5 512 4 oil red OB MEMINE 3B T X 7278, Lepr™ PDLs CIE AR
AR DR T o HAENTRE (XI2D) & REMIMl ~ — J1 — D adiponectin & c/ebp D %

Baaggomo7= (X2E) .

2 PR OB TR & LRPL M E o B e

hEEmOEHRELZBET LS, v U A LBHE —HE O K & % micro-CT%
FALCRAMICHERRY Lz, E%SA B OREEICAEZRE IR bzl o
7ens, THRICR D L onxICEMiEk s Bbn s N &g Hsi L, 10A

HlZiZEEmEers oz (K3A) , hthiEsOF FARRICA S DLRPLG M
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MiE DAFAE &2 T~ 5 72012, LRP1 & S AL Z RIS e L 7o Eh % 1 H B 3,
WHRENOMILIZZ Uo7, 3B BiC/e 2 & hith 2T AZERRIC L - T
B, DTICLRPIBEME AR C& /- (K3B) . SHEICARD L, HHEH
(TR BB O E Y, LRPIGMEMIAE S E AN O ILH#H ISR O b
(K3B) . 7TH H OHEWEITBMBIC LI > TEE A CEB S, LRPIOFKE L H
A D O AR S NN O il RS T & 72 (XI3B) , LarL, 10H
Hic/e 5 &, LRPIOFEIIIFTHE D, —EHOE F M08 M D I FHLRS 7 6

7= (X3B) .

3. LRP1®PDLsIZE T % %% E
Leprf MEAIRRIZ FEEBL L TWAHLRPIOREZ B 523 5729, PDLsIZsiRNA
(siLRP1 1~4) %3 A L CLRP1 mRNA®DFH i L7, £ OfE R, siLRP1 1,
2,4%38 AN L7ZPDLsC, LRPIOFEH L~ LN = b — L (¢cPDL) & bl L C,
BEE KD o 72 (X4A, B) . FFIZLRP1OZE BLANH] A3 ffE 58 C & 72siPDL1 & siPDL4
MOHRNAZfIH LT, BRHEERF ORI ICHONTHMH AT, £ORER, siPDLI
LsiPDL41E, =2> ha— v (cPDL) & WL C, bmp-2, bmp-4, opg®D FILH D

72, ranklDIEE N Lo 7= (K4C)
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P

ARAFZETIL, PDLsH & 45 EfE L 72 Lepr™ PDLs2S 2 Hli & L C o #l s i i~ —

H—%RBBELTWDH I L, FFHELRMIZ K > TLlepr™ PDLs2YVE HEMfn s L O

EU.

TENIAEI~3 T 5 Z L 2R Lic, 37205, WIRIK D Leprbf M i 13 2 43 (L HE

%

AETLORMBETH L L EERMICKRIET 22 LR TE R, BEEMICIE
Lepr™ PDLsIZ 3 T, LeprPDLs kL W & H RIZ @ \\ed44, c¢d73, ¢d90, cdl05, ¥
L Qedl46DFBLNIRD Hvlc, 2 b OMRERIL, & #H ok OMSCs7Z1J T
72<, PDLSCs THHWRBL L NV 2/ m T 2 ERMES N TR YO0, v Th
CD73, CD90, CD105i%, MSCs& L THRIET 2 7= OIC B2 MaEHR & ST
W50,

SALEEIZ DWW TIE, PDLSCs2 & A > NEEMM, FERGMINE, 7 U CHRAMESEM

W

fa~531b 9 %5 Z & & Seo bV A L TLARE, PDLSCsD[RIE IV T, [HIHERHM
fa~Do ki Z BRI R T Z LN RDOND LS RoTc, TD7®, PDLsD
side populationC R A RIC L > TH LN 7 B — 1220\ TH, MSCsD il i 5
PURZIEBL L, 2oFF e & B ~nt+ %5 &9 Z &5 HPDLSCs & 38
HMENDIZE - TWBHI2D KA TIL, BMP-2 THI L 7= Leprh PDLs Clalp,
osx, ocnDRWIEBLFRD & 4, TR~ /5 bFE 52 K - THENIHE & & 5 Ak
RGN ~D SN AT D Z &R LT, 2D OFEH1E, Lepr™ PDLsIYH

IR L RO ZnE iz b TE 58 1% B, Lepr” PDLs23PDLSCs T
o LAWK T OMATLELEEZEILND,

AWFZETIL, PileprPiikiZ L % 47 B Ttlow through & L 72 Lepr™ PDLsIZ 31T
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ty, Lepr" PDLsk ¥ & A EICIK L~V 208, BEEMIE L B Sk~ —h
— R &7z, BEEPDLsIZIE, 99\ LeprBbtE A /R TM@ N B Sz 2 &
5, L7z HiLeprfiii (2%t L Taffinity D 1K\ Lepr 5 V£ #ll i 23 flow throughiZ &
EFNTWDLAEEMENRH Y, £72, Z DO Leprbi e & BEMEME DO AR~ — T
—HRBBEBORMICEEBEZRIEL-AEELH D, RFROMENRRT LI
Leprix, PDLSCsO4yBEICA A TH 528, R0 thoMinBEiR & oAb T
AL ZEbmatToR/M1HA 9,

ARHFFEIL, LRPIBGMEMAR 2 Pt 23 B B IS mNIc B, Z0%, @mNOF
BAICEDL Z L2 5 L7z, PDLSCsE L THE z 51TV 5 Lepris Ml iy
Raxin2 ML S £ 72, KW H%3IA T, EANICEIB S CEMMZ FET 2 M
& LT <>, LRPIGMEMIIE L, Leprf5MEfliiads & Qaxin2 B P i & FHEL L 72
MBS — )% Rm LTcZ &6, PDLSCsTH Y, 732, LRPIDFEBLN
PDLSCsD il /b3 L Ok fEIC B b > TW A REMER H H, LarL, K
W58 Tid, LRPIGMEMIA2SPDLSCs Tdh H AT 245 T b1, Z DR & Ak T
LI, SORIMAPLETH D,

PDLSCsD#ifia /3 {bi%, BMPY 7 F L X - CTHfi & Tk v 2, Katagiri 52V
(X, BMP-2& L F / A ORI A, ~ v AL b la#kC3H10T1/20 ALP
RBPEZFET LI LaWmE L, TO%, HHEEIM O UBIZ I D 52BMP-4 %,

B 2F M OB 2~ D b 28§ 5"+ & L TlE Sh e Ak sE

=

IZ8 T, LRP1siRNADPDLs~ D& AL, bmp-2& bmp-4, 33 L O'RANKLD 7 =1

AVLETE—Th DopgDIEELL ~ )L Z Wil U, #E M5 2B 72 rankl D 5
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BAMRE L, 25O RIE, PDLsICREHEL L TV HLRP12Y, PDLSCsD 2l
Moy bz #E L, £ »—J T, PDLSCs®OPG® J& B N % A L T Bl BEAL B 0 i
DIFEMIL SO ZHET L2 2BERL TS, ZhE ToOREIZ LT,
PDLSCsIZBMP-2% W 5 Z L2k - T, HOLOEFMES(LEMm LI F
7=MSCs D RANKL ¥ 51 13 i BRAL 5 ML O BB i b 2 85+ 520 B2 bh
TWb, RFETH LN/ REEDE TELT S L, PDLSCsiE, =¥ FH A
N AR D Z IR S 7 LRPIO B O ¢ L 12, BMP-2X°RANKL, & 5|2
[IBMP-4°OPGZEAL T, A— 27 U BLBNNT 7Y URERHIZ L 5 T,

MR K ORE MO b ZME L TW L REERH L LB b,
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b

AWFFETIE, PDLsIZ A 54U % Leprb M Al el o> w4 i 4 & LRP 1B MM FR O BE 5B 12

DOWTHRFE L, ZORER, LT OfimE2 57,

1. PDLsIZLeprf IR O FE 2 MRS L 7=,

2. Lepr" PDLsIZ# M~ — B — Ded44, ¢d73, cd90, cdl05, X WRedl46D %
BLaiRe, Bl X OREAIE ML ~D ki s = LT,

3. LRPIBGMEMIARIL, $hER3A O@mNICAHA LI, FFEMIC oL LT, itk
DEHEEZFELT],

4. LRP1DIEHMMEIZ X - T, PDLsDbmp-2, bmp-4, 1 X Ropg®D 3 H 1 I <

U, rankl DFEB DN TLHE L 77,

ARBFFEIZ B9 2 FAR AR B IE 72 0
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#1 Real-time RT-PCRIZEH L7277 A ~— O KL

Name Primer sequence

actin Forward  5-TGAGAGGGAAATCGTGCGTGAC-3’
Reverse  5’-AAGAAGGAAGGCTGGAAAAGAG-3’

lepr Forward  5-TCAGAATTTTGGGTGGAAAA-3’
Reverse  5’-GTCCAGGTGAGGAGCAAGAG-3’

cd29 Forward  5-TGGCAACAATGAAGCTATCG-3’
Reverse  5’-ATGTCGGGACCAGTAGGACA-3’

cd44 Forward  5’-CTCCTTCTTTATCCGGAGCAC-3’
Reverse  5-TGGCTTTTTGAGTGCACAGT-3’

cd73 Forward  5-ATGAACATCCTGGGCTACGA-3’
Reverse  5’-GTCCTTCCACACCGTTATCAA-3’

cd90 Forward  5-AACTCTTGGCACCATGAACC-3’
Reverse  5’-TCGGGACACCTGCAAGAC-3’

cdl105 Forward  5’-CATTGCACTTGGCCTACGA-3’
Reverse  5’-GATGTTGACTCTTGGCTGTCC-3’

cdl106 Forward  5’-TCTTACCTGTGCGCTGTGAC-3’
Reverse  5’-ACTGGATCTTCAGGGAATGAGT-3’

cdl146 Forward  5’-AAACTGGTGTGCGTCTTCTTG-3’
Reverse  5’-CTTTTCCTCTCCTGGCACAC-3’

cd166 Forward  5’-CTTCAGTGTTTGGGGAATGG-3’
Reverse  5’-TTATGCCTTCAGGCTGTCCT-3’

alp Forward  5’-CGGATCCTGACCAAAAACC-3’
Reverse  5-TCATGATGTCCGTGGTCAAT-3’

0sx Forward  5’-AGAGATCTGAGCTGGGTAGAGG-3’
Reverse  5’-AAGAGAGCCTGGCAAGAGG-3’

ocn Forward  5-AGACTCCGGCGCTACCTT-3’
Reverse  5’-CTCGTCACAAGCAGGGTTAAG-3’

adiponectin ~ Forward ~ 5’-GGAGAGAAAGGAGATGCAGGT-3’
Reverse  5’-CTTTCCTGCCAGGGGTTC-3’

c/ebp Forward  5-AAACAACGCAACGTGGAGA-3’
Reverse  5’-GCGGTCATTGTCACTGGTC-3’

bmp?2 Forward  5’-CGGACTGCGGTCTCCTAA-3’
Reverse  5-GGGGAAGCAGCAACACTAGA-3’

bmp4 Forward  5-GAGGAGTTTCCATCACGAAGA-3’
Reverse  5’-GCTCTGCCGAGGAGATCA-3’

opg Forward  5’-GTTTCCCGAGGACCACAAT-3’
Reverse  5’-CCATTCAATGATGTCCAGGAG-3’

rankl Forward  5’-AGCCATTTGCACACCTCAC-3’

Reverse  5’-CGTGGTACCAAGAGGACAGAGT-3’

%2 LRP1OFHEINHNIAE A L 72 siRNA D H it 51

Name

Target sequence

Negative control 5~ AATTCTCCGAACGTGTCACGT-3’

siLRP1 1
siLRP1 2
siLRP1 3
siLRP1 4

5’-CACGTTGGTTATGCACATGAA-3’
5’-CTGCCGGGTGTACAAATGTAA-3’
5’-TGGCAGATGTATTAACATCAA-3’
5’-CGGAGTCACTTACATCAATAA-3’
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X1 PDLs®O %ML 512 X 2 LepriG M in o [/ &

KHENELeprfstEfila 2 ~r9 (X7 —/L 38— 30 um)
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A : Lepri® % BIPDLs (Lepr™ PDLs) & flow through PDLs (Lepr™ PDLs) (Z51F %
Lepr® i {s 73 8L, B : Lepr" PDLs & Lepr PDLs O il fa BT R (EH R HLR) @
A5 3B, C: Lepr" PDLs & Lepr PDLs D ‘B i~ — 4 — D@z 738, D:
Oil red O%4 {412 X 5 Lepr™ PDLs & Lepr PDLs D flg Bl i /3 (L BE D RF-AlE (R 7 — L
s3—:100 um) , E: Lepr™ PDLs & Lepr PDLs D I Jifll i~ — H — D {5 1 & 8,

*p<0.01, FEFFENTIZA & BTlXunpaired Student t-testZ, C& D TlE—ollE 5y

BT & TukeyR EZ A L2 (n=3),
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A : Micro-CTIZ & 2k i Dt H 98L5%, RENTIKEE 2", B E MRkt
P L D E OLRPIGME MG, T BT FEEOFEMO IR, KENIILRP1E M

WA R, A7 — 38— :200 um (EB) , 50um (FE%)
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siPDL1

X4 PDLsIZ 3T ALRPIDOFBINH] & Eix 1 I

A : siRNAIZ X 2 LRP1DFE BN, Western blotlZ & - TLRP1DFEHL L~ )L % 3
~7z, siLRP1 1~4%E A L/PDLs%x T <1, siPDL1, 2, 3, 4& L7z, £z,

control & L TsiRNAFEALPEDPDLsZiPDL & L, negative control siRNAZ 3 A L 72
PDLsZc¢PDLE & L7-, B: LRP1I®O%EL, C: siLRP1 142 ENENEHEALTL
siPDL1 & 4D bmp-2, bmp-4, opg, I X Pranki3&El, real-time RT-PCRIZ X » T,
ZTNENOEETFRREFT -, 'p<0.05 *»<0.01, FEFAITIT— ol E D

BB D%, TukeyWREZ{1T->72 (n=23),
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