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1.ER

Glial Cell-Line-Derived Neurotrophic Factor (GDNF) [3f& % DA 5f L CIEEhRECHE Hil
O, MMIEE OfEtE, 2 L CBRBIRAEDOTEE I EAIRITK LSRR EMTEE 2 Fr> 2
ERFIHNTND, LNLARNRLBEED L Z A, wRFEHMIZIZ T 2% GDNF OfEHIZS
WTHRERITZR STV 2R, £ 2 TARIFE T, (1) SRR OBIEGEALIZ I 1T
% GDNF DI I L OB DR, 72 5 ONI(2) WHRIEHINE (HPDLC) Hi2k GDNF 234
PRARIL I RIETRBEOMAZ BR L Lic, BE L 52727 v N #iRJE AL C ORI
UL O BRI EHT GDNF HLifizxt L TRV ERIG 2~ L7z, % Z T HPDLC %
interleukin-1 beta (IL-1B) & 7=1% tumor necrosis factor-alpha (TNF-ot) (2 CHIE L 72755 5%,
GDNF OFENHEIZ EH 35 Z E WL E 7257, £72 GDNF THI# L 72 HPDLC T
1% bone sialo-protein (BSP) 7¢ & ONZ fibronectin @ mRNA OF E 2R EH 2R, I 5|
H) 2~3 I LEDMEEE L7z, RIZ, T v b EIEBEE e st i i d i ie. (PC12) & H
T, GDNF 23 Eic 5 2 2 BIZ DWW TRET Lz, £ O#ER. GDNF (X PC12
ORI L 2R U7z, £72. IL-1BIC THIIM L 7= HPDLC o538 By A2 W T L
72 PCL12 I3 MIAa L AMIEE L. Z O I GDNF HAIFLARIZ K 0 il S 4u7z,

AWFFEDORE R D . GDNF VLt FR AR O BIETE M B G- % rlREME R S v7z, £
7o IL-1BHITIT K 0 PEA DMIE S U7 B AR IESHI AR 2l > GDNF 13, #F#EFRAE 128 < mIREMEDS

IR ST,



2.5

[l

B iR (PDL; periodontal ligament) (X, 8 & & A NEORMIZITET DB 2K
#lf% T D (Beertsen et al. 2000). &R 52 2508 P O M~ D SR =L 2B W THEL 2%
T2 RIZTLEZDLNTWD, HEDOEHASCHERRSICIVERT LI ENDHD,
DN L BRRICEIE T 5 Z LR LTS, mEOHRE K FARBHLERIZ IV TR
MEZERERG, B 2R 5 TNT ' A & R EFla~DMEREZ A3 2 R b7 a2 FE L
(Tenetal. 1997), FARMEHEA D AR ICHE & H 2 Rlo T rlgEtED R STV 5,
(Fujii et al. 2008, Seo et al. 2004), % 7-¥r4*. brain-derived neurotrophic factor (BDNF)
(Takeda et al. 2005). basic fibroblast growth factor (0FGF) (Murakami et al. 2003) 72 & TNZ
transforming growth factor-p1 (TGF-1) (Raja et al. 2009) 72 & D kK [K <05 2% K A3 iy
BIEOFAZIRT LV ZENRESNTVND,

Glial Cell-Line-Derived Neurotrophic Factor (GDNF) (35K D& DT, L& 7 ¥
— Td> % GDNF family receptor alpha 1 (GFRa1) & neural cell adhesion molecule (NCAM)
(GFRa1/NCAM) %721 GFRal & re-arranged during transformation (RET) (GFRal/RET)
ZAT LT, Flx ORISR L CEBIRECHEEE U CREMMERE (R, £ 2R AE
DFE EAERICH LSRR AT 2 EH> 2 LN b Tu% (Airaksinen & Saarma
2002), GFRal/NCAM %4 L 7= GDNF > 7 /L, Fyn kinase/focal adhesion kinase #% %
DOIEMALIZEE G- L, MR L OSnE 2 £ 3 (Paratcha et al. 2003), & 9 —2>®D L/
+ 7% —To % GFRa1/RET %#/1 L 7= GDNF v 7}/ /LlX, Ras/mitogen-activated protein
#&#<> phosphatidylinositol-3 kinase/protein kinase B #%# Z &AL L Ml 43k 72 5 NS
WAEICEET D Z 3 mbN T\ 5 (Bessetetal. 2000), BAED & Z A, b b EARIEHY
(HPDLCs; human PDL cells) (Z31) % GDNF Lt 7 % — DR HIZ DWW TN L 72 & 1
IR TR,

ZHUE TIZ GDNF 1%, [EFHBORESCHMBEEICEEG T2 ZENRESN TS,
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ZOEEIE LT, A0 LIt (Linetal. 1993), Bl R A MRS 1T D IRE HF
DR DOFHE (Airaksinen & Saarma 2002), 72 b NTHE FEHMIFL O 3L O Hfil4#E (Sariola &
Saarma 2003) NEIH AL TV D,

F 72 GDNF (X, integrin aVB3 ZJ1r L7 & MNRE RIEMALOEEEZ/E L (Suetal. 2009),
IR O B LMER A & L CTORENC OV T H G STV 5 (Paratcha et al. 2006),
MR 72 & NSRBI, AMETAIE, RIS KOV Oiiik e & LAk Y
LRI B VDT HULAOBE &2 7= 3 (Lauffenburger & Horwitz 1996), HilE & AfE sk 5
B OBE I TMIEEEIZ R K TH Y (Huttenlocher et al. 1995), Z D% BNt ¥ —
T®H 5 integrin |2 L > TH- 4TV 5 (Barczyk et al. 2010), & 7= integrin Z 4> L 7= Al i iE
ENXRFE O integrin 72 5 NN KB IZ K - TAEL D EE 2 BT\ 5 (Barczyk et al.
2010), integrin X, 18 Dol H NI 8FEDRH 7 2= M AHEINTEY | 24 FED
R Dop~T 0 EEETERT OREE LT —THH I ERMbLNTVND
(Barczyk et al. 2010, Humphries et al. 2006), #MALPNIZI5V T integrin (%, MfE I L O
VITFNE R EFEELTEREY, Zba L CGIlEEB ORI ICEE LTV D
(Kim et al. 2011), integrin O#EESEALD 9 5 arginine-glycine-aspartic acid (RGD) B,
integrin aVB1, aVP3. aVP5. allof3, a5pLIC L Wik &, AT Z LN Sh
TV % (Humphries et al. 2006), Z ¢ RGD FEd41i%, bone sialo-protein (BSP), fibronectin
72 5 TNZ osteopontin & W5 72 REE OIS EE # X7 IZE £ T 5 (Barczyk et al.
2010).

S BIZ GDNF 13, invivo ([CBWTRIEMEY A M1 > OFEE i L. FEERAYRIEM:
M DU EAETE X 24 LT\ % (Zhang etal. 2010), £ 7= FMIC VT,
interleukin-1 beta (IL-1B) 7 & TMNZ tumor necrosis factor-alpha (TNF-a) (2 L Y BT E
7= GDNF L, #REREER 27~ L7z (Appel et al. 1997, Kuno et al. 2006),
growth-associated protein-43 (Gap-43) 1%, ##&AMf DR M #EICREL L, M IERR 5O
ICHAEICEET AR E 25N TUW5D (Chenetal. 2010), 7 » M AEHIRRGINRBALIC
$e5-L7- GDNF %, Gap-43 DFHLAZ LA L, S bIZrfR A% EdE L7= (Chenetal.
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2001), ZAHOHEND, GDNF [ THHRIEE 72 & TR AEICTF ST 282 6D
EEZLIND, L LM S ZiuE T GDNF A3, HPDLCs 125 % 5 52882 DU THRMT L
A TR S TR0,

Z ZCABE TR, (1) RSO BIEEALIZI5 1T 5 GDNF O3Bl L U Z D fif
B, 72 5 TNZ(2) HPDLC Hi2k D GDNF 23R MR /3 (W IZ AT 9 5B DWW THRT 95 Z
ExAME LT,



3HELE ik

3-1. MR

HPDLC (%, k& HAYE L TINNRF B A ES R 2552 LTz 34 DA
(HPDLC-2G: 34 i #c . HPDLC-3D: 23 i ¢, HPLC-3M: 26 ik B %) 2° B [FE 2 157
BE/PHAEEIIE = RAEZLE L, 2N E TOMREELSHITHEEL 72 (Fujiietal.
2006), #lfEiL, 37 C. 5% CO,, {2 100 %5/ F T, 50 ug/mL A L7 k<A
72 5N 50 U/mL <=3V > (Gibco-BRL, Grand Island, NY) &4 @ alpha-minimum
essential medium (a-MEM; Gibco-BRL) (2 5% 7 v AEEIMIE (FBS; Gibco-BRL) % ¥RN
Lo HECREE L7, M= 7 by MCARDHENC, 005% FU 7y BXW
0.02 % ethylenediaminetetraacetic acid (EDTA; Wako Pure Chemical Industries Ltd., Osaka,
Japan) &4 @ phosphate-buffered saline (PBS; Gibco-BRL) % VTl e 2 K L, [FIEED
ST T A~6 MRS L2 b 02 RFEBRICH W, F-b MILIREMELE (MCF7;
Riken Cell Bank, Tsukuba, Japan) 1. HPDLC & [RIZRfFICCH:# L. RET Oifs +-3H O
Btk v hm— & L TRV (Boulay et al. 2008), &+ I Bl 2L 48 (2 40 e FR ke
i (PC12; Riken Cell Bank) (%, Dulbecco’s Modified Eagle’s Medium (DMEM; Gibco-BRL)
IZ 10%FBS 72 5 N2 10% ¥ < IfijE (HS; Gibco-BRL) Z¥shN L 7=z T L=,

2T ORBRITIINRFZR R AT 7Ebe A Bl R B2 OKGE DO T TIT o 72,

3-2. ¥ Xy FBUERNT

3-2-1. 7 v MERBHEBREGEET VIR 5 AR FRI e

0.03 %k 7 1 7 —/L (13ml/kg; Nacalai Tesque, Inc., Kyoto, Japan) % 5 i o> et SD
Z v b (Kyudo Co. Ltd, Saga, Japan) DOEFENICHE G- L, B FIC CTAM 5 —H T
O A EB OB AR 3 I OVE PHARRRIZ Z2mm ORI Z U K23— (MANL, Inc.,
Tochigi, Japan) | EhEG 270, AANTIEEEME L, 7y MIEEEZH5 2 THhD



72 FEREI# 12, 4 % paraformaldehyde (Merck, Darmstadt, Germany) (2 CHEFE[EE L, %A
B A L7z, L 723kHT 10 % EDTA (Wako Pure Chemical Industries Ltd.) T 2 i []
DR E, OCT =273 > K (Sakura Finetek, Inc., Torrance, CA) (ZELH L, 5 pm 7B
fa Bl 2 ER U 7o, SRk b RO gh e, 2 E TOHRE 223451217 > 72 (Monnouchi
et al, 2011), FERF A SO T 5 # v 237 % 2 %BSA (Nakarai tesque Inc.) C blocking 4.
— PR L LCTYXH 7 v b/t + GDNF Hi{& (anti-GDNF, 1:100; Santa Cruz
Biotechnology Inc., Santa Cruz, CA) 72 5 NZ 7 FH7 » b IL-1BFLA (1:100; Santa
Cruz Biotechnology) # V>, —¥k$Fifk & LT Alexa Fluor® 568 fE#k LY FHiiA (1:200;
Invitrogen, Carlsbad, CA) 72 & TNZ Alexa Fluor® 488 £ZkHi ™ W £ HiK (1:200; Invitrogen)
EHWCT ERGEIToT-, —RIEZHW o2 2EEar he— b L,
E{R AT IZ 13 Biozero digital microscope (Keyence Corporation, Osaka, Japan) %/ L 7=,
3-2-2. bt MEREHIAIZ T B RE MR bR T,

0.5 % dimethyl sulfoxide (Wako, Osaka, Japan) & A @ 4 % PFA |Z C[EE L 7= HPDLC-3D
12817 % GDNF B LW GFRal D& /37 58l%, —kbiik & LT anti-GDNF (1:100;
Santa Cruz Biotechnology) 72 5 CMZ U FHit b GFRal fiufk (1:100; Santa Cruz
Biotechnology) % FHWNT. Skl rugueais & [ABEO FIATIT o 72,

3-2-3. Enzyme-linked immunosorbent assay (ELISA) &

HPDLC-3D 72 &5 TNZ-3M % 10 ng/ml @ IL-1B (PeproTech EC, London, UK) % 721%
TNF-a (PeproTech EC) (Z Tl L 24 FFH#IZHWNT, £ RIELX I L7, GDNF
ELISA kit (Promega, Madison, WI) % T, 5528 EifH D GDNF O % > /37 R FE % 7E &
L7=. #IZE X Immuno Mini NJ-2300 (Microtec Co. Ltd, Chiba, Japan) Zf#ifH L. 450 nm C

DY 2 7E L7z,

3-3. reverse transcription polymerase chain reaction (RT-PCR)¥:(Z & % &1sFFREARMT
3-3-1. Y ER) RT-PCR ¥EIC L B GDNF L& 7% — DB s TR BENT
HPDLCs @ total RNA (%, TRIzol Reagent (Invitrogen) % TR L7z, First-strand

-6-



cDNA &%, 72 5 ONZ PCR#NTIX. Z 1 TO#H 5 (Maeda et al. 2010, Tomokiyo et al. 2008)
|\Z# T, Thermal Cycler Dice (Takara Bio Inc., Siga, Japan) % f\>T1T - 7z, PCR fi##T1%.
Taq DNA polymerase (Invitrogen) % &2 Sk 2 02 72 cDNA Z Z 41241 94 °C5 43 [N
BL7th, 94 COH, £TT7A~—DT =—1 » ZIRET3I0 R, 72°C30 Hoingiz
1HA 27L& L, cDNA OEZIT > 72, k. PCR EEMZ 1 mg/mL ethidium bromide
(Invitrogen) & H @ 2 % agarose 7 /L (Seakem ME; BioWhittaker Molecular Applications,
Rockland, ME) (Z CERKEN 21TV, B FHIT 21T > 72, WHIEERIR T TH D
glycelaldehyde-3-phosphate dehydrogenase (G3PDH) # = hu—/L & L CTHW AL
e 774 ~—DHEERS, 4 PCREMOER ., 7=—V U 7IRE, 25N A
7 V% Table 112777,
3-3-2. EEHK RT-PCR A

First-strand cDNA %, total RNA (Z ExScript RT Reagent kit (Takara Bio Inc.) ® g%
AL (42 °C15 43 RN T 99 “C2 73 BN L iR 55U 21T - 72, PCR R4 13, First-strand
cDNA % SYBR Green Il (Takara Bio Inc.) & O Sa#&IZHNZ . Thermal Cycler Dice Real
Time System (Takara Bio Inc.) % FHWNTREHT L 72, 95 ‘CC 10 MRENEL L 7214, 95 “C5 F,
60 “C30 ¥ DA 7 /LT DNA O 2 40 YA 7 AT o To, WEMEHERE{R T T & % human
beta-actin (f-act) = 7=!3 rat glycelaldehyde-3-phosphate dehydrogenase % =2 kw—/L &
L. delta-delta C; (AAC) fiZTHMETFORBEMT 21T o7, A LT T4~
— D ERLA, & PCR EEM DR R, 72 b TNI YA 7 V% table 2 127”7,

3-4. HPDLC IZ%4" % GDNF D%
3-4-1. GDNF H#ilR#Z & % BSP 72 & TN fibronectin D& s T FE AT
GDNF (50 ng/ml, PeproTech EC), GDNF Ffufi{& (1 ug/ml; GeneTex, San Antonio, TX,
USA) B O~ X = s r—/L IgG (1 pg/ml; Santa Cruz Biotechnology) Z H VT,
HPDLC-3D 72 5 TMNZ-3M % 3, 6 38 K T8 9 WA L 72, #ili#i%. total RNA Z BN L,
TE B RT-PCR 7412 T BSP 72 i QN fibronectin® OB A& 1R BT 21T > 7=,

-7-



3-4-2. LM

E(LPERBR X HPDLC-2G, -3D, -3M., &/ B /L F ¥ —A > — |k (pore size 8 um;
Becton Dickinson Labware, Franklin Lakes, NJ) 72 H5TONZ 24 7 = VHlfluEs& 7 L — b
(Becton Dickinson Labware) % W »T{T>72, 1 ug/ml ® RGD peptide (sequence: GRGDSP,
Genenet, Fukuoka, Japan), RGE peptide (sequence: GRGESP, Sigma-Aldrich), integrin aV3
HFRIHLR (GeneTex) F7zix~ 1w A= kv —/L IgG (SantaCruz Biotechnology) % . % il
Zi HPDLCs (Rl 2 3.4x10% {lE/ 200 pl) (2@ L 30 2O RILERE , AT ¥
—A =M ERCHE L, A ¥ — FMERMRET DX 91224 U=/ 7 L— MTiE,
oy hm—/LEEE LT PBS, HIiHEE L LT GDNF (50 ng/ml) N EgA L= 750 ul
ORIz, 54 L, 48 RO A > — b Nl 8) L 7= HPDLCs & X ¥ / —
JL (Wako) (ZCHEE L. 1% toluidine blue (Sigma) % W CYeta 1T - 7=, flfatkoit
X EEREE 72 & TNT FIVFs software (FLOVEL Ltd., Tokyo, Japan) Zf# /i L. Scion Image
Software (Scion Corporation, Walkersville, MD, USA) % H\\C{T- 7=,

3-4-3. MfEEERR (R 7 7 v TFRER)

HPDLC-3D 72 &5 ONZ-3M % 12 ¥ = Vfifaks3 H 7 L — |k (Becton Dickinson Labware)
WML, 270 MIRDETRE L, 200wl By M F v 7FEmz T, £
ZIO T = /VITHE 400 um F2EEICHIL A FIBEL . PBSIC TR LTc, =2 br—LREL
L C PBS., #ili##E L LC GDNF (50 ng/ml) 2 &4 L7-KHIZ, & 512 1 pug/ml @ GDNF
FFIHUA (GeneTex) /-1~ A2 k r—/ L IgG (SantaCruz Biotechnology) % #sil L
THEE LT, B2 0 36 LU0 24 FREIAR I BAMER T CHRsg L. RIBE L 723 0IclEE L7z
A% 2 FHA L 72,

3-5. PC12 & A\ Tt iR oL i B 52 BR
3-5-1. HPDLC Hi3& ™ GDNF &4 15 #0> [E]IR
HPDLC-3D 72 5 TNZ-3M % . IL-1pB (10 ng/ml; PeproTech EC) (ZC 24 B[ fili & 17> 7=
%, HBHAERREL, 52 DMEM (@ L T 24 BEfRGEE L= BiE (A% IL-1B-CM &

-8-



B9) BRI L7, $/oa> br—/E LTPBS I L., RO FNETHE 2B B
(L% CM EFR9) bENR L7,
3-5-2. PC12 D¥5#%

PC12 % ¢35 mm HifalsZE o « ~ 3 = (Becton Dickinson Labware) (Z#EFE L, LA F D
8 HEIZ AT THEER L | AR BaAR /2 BIE T B DV TRNT 24T - 72 5 D 10 %FBS+
10 %HS %A DMEM, @ 10 %FBS+10 %HS %4 DMEM+GDNF (50 ng/ml; PeproTech EC).,
@ 10 %FBS+10 %HS &4 DMEM+GDNF+~ 7 2 =1 > k 1 —/L IgG (1 pg/ml; SantaCruz
Biotechnology)., @ 10 %FBS+10 %HS %4 DMEM+GDNF+GDNF HFifiis (1 pg/ml;
GeneTex). ® 10 %FBS+10 %HS %A CM, ® IL-13-CM, @ IL-13-CM+~¥ 7 XA =2 1
—/L1gG (1 pg/ml), ® IL-1B-CM+GDNF FFafifk (1 pg/ml)e 2552 HWT 2 HEIZE
B L 14 R 2T o7z, BRI S 3, 5. 7 HBIZ, PC12 OAHLIEAE O {4
FRAT 24TV, ARHIAAR IS BT T 5B D W TR L 72, s fE L, iz D
HEIZHE U T (Vaskovsky et al. 2000), #AADELED 2 5L EOMRERZEE 2 TR L 7=
PC12 % /b L7z fa & 1E L7z,

7. 14 AR 217> 72 PC12 7 5 total RNA Z[alU L 7=, &M RT-PCR &I

T, rat Gap-43 OBAR TR BUENT 21T - 7=,

3-6. WLRTFHITHT
ETOEIZBW TEEHERER ZIC TR Lz, Sat 2RI Student’s t-test %
WTHEHERIABEAZRIE L, p<0.05 ZHEEH D & LT,



Table.1 Specific primer sequence, annealing temperature, cycle numbers, and product size

for semi-quantitative RT-PCR

Annealing Size of
Target gene . Cycle
o Primer sequence forward/reverse temperature products
(abbreviation) . numbers
(C) (bp)
) 5’- GCCCATGCCTGTGCCTGTGT -3’
Integrin oV 58 32 150
5’- TGAGGTGGCCGGACCCGTTT -3’
] 5’- CTACAATGATGTGGCCATCG -3°
Integrin a5 60 34 198
5’- GGATATCCATTGCCATCCAG -3’
] 5’- CAAAGGAACAGCAGAGAAGC -3°
Integrin B1 62 34 520
5’- GTGGAAAACACCAGCAGC -3°
5’- CCTACATGACGAAAATACCT -3’
Integrin 3 53 34 516
5’- AATCCCTCCCCACAAATACTG -3°
Glyceraldehyde-3-phosphate 5’- ACCACAGTCCATGCCATCCAC -3’ 50 19 452
dehydrogenase (G3PDH) 5’- TCCACCACCCTGTTGCTGTA -3°
GDNF family receptor alpha 1 5’- AGACCATCGTGCCTGTGTGTGCT -3’ - 30 216
(GFRal) 5’- GGGTCATGACTGTGCCAATAAG -3’
Neural cell adhesion molecule 5’- CTCCCACCAACCATCATCTGG -3’ - 23 561
(NCAM) 5’- GGCTTCACAGGTAAGAGTGA -3’
Re-arranged during transformation 5’- GAAAAGTGGTCAAGGCAACG -3’ - 20 475

(RET)

5- AAATCTTCATCTTCCGCCCC -3’

-10-




Table.2 Specific primer sequence, annealing temperature, cycle numbers, and product size

for quantitative RT-PCR

Annealing Size of
Target gene ) Cycle
. Primer sequence forward/reverse temperature products
(abbreviation) . numbers
(C) (bp)
. 5’- ATTGCCGACAGGATGCAGA -3’
B-actin 60 40 89
5’- GAGTACTTGCGCTCAGGAGGA -3°
Bone sialoprotein 5’- CTGGCACAGGGTATACAGGGTTAG -3’ 60 10 182
(BSP) 5- ACTGGTGCCGTTTATGCCTTG -3
. . 5’- ACAGAACTATGATGCCGACCAGAAG -3’
Fibronectin 60 40 104
5’- ACTGATCTCCAATGCGGTACATGA -3’
Glial cell line-derived neurotrophic | 5’- CACCTGGAGTTAATGTCCAACCT -3 60 10 179
factor (GDNF) 5’- AGCCACGACATCCCATAACTT -3’
5’- TCGGCACCACCAACTGCTT -3’
rat G3PDH 60 40 96
5’- TGGCAGTGATGGCATGGAC -3’
rat growth-associated protein 43 5’- GGCTCTGCTACTACCGATGC -3
60 40 225

(Gap-43)

5’-GGCTTGTTTAGGCTCCTCCT-3’

-11-




4 FER

4-1. T v MERBREEREET T L2 b UNT HPDLCs 12381 5 GDNF D3,

BEx 52727 v MHRIRESHARIC T 5 GDNF ORBLE T 5 720 Sk b
G AT o 72, £ ORER, BHERTITAIERILES O HAREGHLRR (C 51 T, HT GDNF Hifk
72 B ONCHL IL-1BHURIC R L, BB S 3 BlEL S ufz (Fig. 1A, C), — 77, FEEFMIT
I3HT GDNF HUiRIZ % L CHIB RS Z27n L, BU IL-1BHURIS % 2 B E SO I ERR D 22 0
-7 (Fig. 1B, E, F), FE7oEFME HHICI 1T 2L GDNF HUiRIZ k9 2 Bt ROi &
FEEEM & FRRRE CH -7 (Fig. 1D), —kHKEH W 2o lza b a— L ETlE
O DEERISITRD v o Te (7 — 2 EK),

IZ HPDLCs 1281} 5 GDNF 3 X Y GFRal DFEHUZ D\ TR % 7= sz fllladk
FHYYeta 21T > 72, HPDLC-3D 1351 GDNF $itfkds L UL GFRal iz st U TR
Zax 7= (Fig. 2A, C), PUkZ W einodoay b — VB ECIE, R
T D RS TR D v v 7= (Fig. 2B, D),

4-2. GDNF L2 /¥ —DFH

HPDLCs (23517 % GDNF @ L& 7" % — 3 HLT DU THE &) RT-PCR 4 H VW TRgHT
L7z, & DS HPDLC-2G, -3D 72 5 TNZ-3M 128 T GFRal 72 & TN NCAM @ mRNA
FELTRD HAVTZ05 RET @ mRNA FHLUTFRD b iv7e - 7= (Fig. 2E), *IHRAYIZ MCF7
IZ GFRal 72 & TN RET @ mRNA Z %81 L. NCAM O mRNA #EHUIFRD Hhd, ik

DOHAE L AE L CUW/= (Bouley et al. 2008),

-12-



wounded side non-wounded
M2 M1 M1 M2

A ESEM (A C, D), AMlZIFEEM B,EFEL, 7w b ESE—-FHELODHHOERES X OVE
PHALAR (< 3 % B 2 C 72 BE1#% 0 GDNF D FE B W T S ik b 2t E 2 W TR 217 - 7=,
L GDNF LA (JR)72 5 ONTHL IL-1BHUIR ()t L€ B EFIEE — 1 O AT 5 O AR B (C)icks
W CHREGME RS 2380 7=, 2 L el U, EEMNE Atk (D)3 L OFEEEM (B, F)IZHB W TiE, T GDNF
PURIT T 255 SOG 238 . HU IL-1BHLIRIT 3 2 BSOS ITRR D 28 hr o 7o, MildkZiE DAPI (F)I2
TR RE Lz, 2 CoOURIE~~ b U - P U Yeth 247> 72 (A-F), Scale bars = 100 pm, M1: 5
—FIt, M2: % " Fitl, Bu: ], Dis: i=.0, Mes: ¥T.0y, Pa: AZEM. AB: pifif, Def: (EEEBNL,
PDL: HARMR, R: HifR
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C- D-
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GFRa1
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RET

G3PDH

4, 4, 4,
o Yy Yy
Q &} C
o D 9%

2,
o
s

Figure 2. HPDLCs (23517 % GDNF XLt 7' &% —F8 BL D fif At

K548 L7 HPDLC-3D % [EE % . HL GDNF Hiik (IR, A)7e & ONIHL GFRal Bk (bk. C)%& A ChusEimia
LFERG A AT S TofE R, MIEICHBMERIS 2R DT, ENENO—RIUEZ UG S E o TG a .
BtE S i3t S 4v7e o7 (B, D), #lEEZIL DAPI ()1 TxibbHeta L7z, Scale bars =50 um
HPDLC-2G, -3D, -3M 72 5 WNZ MCF7 I281F 5 GFRal, NCAM 3 X O RET O&E& B>\ T, F
iE Y RT-PCR fi#T 217> 72 (E).
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4-3. JIEMEY A MU A > 25 HPDLCs @ GDNF FEHIZ KIE ¢ %

in vivo O EBRHE BN S RIEMEY A S A 53, GDNF OB A KT+ w REMEN
RIBE T, & ZC, invitro IZ38W\ T IL-1B7¢ 5 NS TNF-alZ THiIlE% L 7= HPDLCs (235
7% GDNF % /37 OFEFUIE X DB OWTIIT T 272012, ELISA JEIZ XL 0 %
WrafiTol=, ZOfEF, IL-1pHI %4 L7= HPDLC-3D 72 5 ONZ-3M DE:#E By Iid%
NZH 57.56+10.21, 69.85+3.68pg/ml > GDNF JEHL358 7= (Fig. 3A), HEHIIHAET
IZ HPDLC-3D |24\ T 15.48+2.57pg/ml, £ 72-3M (251 T 7.15+1.39pg/ml > GDNF %
WA Sz, F72, TNF-ofill#E CTlL HPDLC-3D 7¢ 6 NZ-3M IZBWTEREN
29.19+1.67, 38.77+3.47pg/ml, HERHAEICIB W TE I Z 4L 19.40+1.53, 16.69+4.17pg/ml
® GDNF ZEH 2 F S 7z (Fig. 3B),

A B
100 100

[] control
W IL-1p

.y [ ] control
* % = [ TNF-o

concentration (pg/mL)
(9]
o o
concentration (pg/mL)
(9]
o o
3
¥

Figure 3. ZJEMEY A b B A > 7 HPDLCs @ GDNF 38l 5 2 58
HPDLC-3D 7 &5 ONZ-3M % PBS. IL-1B (10 ng/ml, A)Z 721% TNF-o (10 ng/ml, B)T 24 RfR#IEL L7=, &%

7% LI @ GDNF FEBUZ DU T ELISAIEIC L AT 24T > 7= (n=3. errors, s.d.), **p < 0.01 vs. control
(PBS)

4-4. GDNF %% HPDLCs Dbz RIFT 2

GDNF 73 HPDLC D EUPRIZ MIFT B AT D720, A o — b &2 Vi E ks
B2 & QNS lE B BR 21T - 7o, TR FEBRIZ 35V T GDNF IR E{KAFAYIZ HPDLC-2G
DEAbEZ R L, 50 ng/ml THRRKOIEEDNRDFED LT/, ZOREIZTU®ZRD
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EER#1T 72 (Fig. 4A),

48 IFfi] GDNF #il# L 7= HPDLC-2G, -3D 7¢ & TNZ-3M 1%, HEIHEE & ik L Tk
PERHBEIMEAE LTz (Fig. 4A-F), 7. T4 5D HPDLCs (23317 % integrin aVB3 72 &
TN integrin a5Bl O MRNA FEELZ Fi~7- 555, integrin aVB3 & kbik LT, integrin a5p1
DB EITIEN 722 &2 n (Fig. 4G). GDNF (2 L% HPDLC OEMEDOEEICIE
integrin VB3 3B 5-3 5 Z LA HELE Sz, £ 2T lintegrin VB3 FAIHUAIZ K 2 AL
PRI GDNF I 21TV BBPEIZ DWW TG LTz, £ OFEE. integrin aVB3 HFIHLIA
(2 XD ATLERIZ & - T, GDNF (T & 2 EfkME o et i < 4v7z (Fig. 4B, D, F), —77
v A3y ha— b IgG 1T L HRETLEEIX, GDNF IZ X 5 EbEOREMEIC LY LT S 72
/n-7- (Fig. 4B, D, F),

/<t
EACERBR 21T o 72, T OFER. RGD peptide (2 X A RTALEIZ L > T, GDNFIZ L5 #E

RGD E5 DB 5125 T, RGD peptide 72 5 ONZ RGE peptide (2 CRIJALERE .

(R

(b DERED I X 4v7= (Fig. 4C, E, F), % 7= RGE peptide (Z X 2 ijLEL X GDNF |2 X
5 AL OB %2 RIF S 72> 7= (Fig. 4C, E, F),

AECPERER & [FIRRIC, AIREEERRER ClX GDNF #ili%iZ & - T HPDLCs OiiE i34 &
(e L7z (Fig. 5), & 512 GDNF AR DAENMNT K0 . Z Oz & | 3R &
[FIFREE o S 4z,
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0
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E 600
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HPDLC-3M
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7T
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GDNF (50ng/ml)

) )
< e

cont (-) RGD RGE
GDNF (50ng/ml)

cont (-) RGD RGE
GDNF (50ng/ml)

Figure 4. GDNF #3412 X 5 HPDLCs O E b D fiftT

HPDLC-2G (A. B), HPDLC-3D (C. D)7 & N2 HPDLC-3M

(E)%Z . integrin aVB3 FAIHLIA (aVB3) (1 pg/ml), ~ 7 X =

> hr—/L 1gG (clgG) (1 pg/ml), RGD peptide (1 pg/ml),

F 7213 RGE peptide (1 pg/ml) T 30 43

F721% GDNF THIBL L7, 48 KEfft:, 4 v ¥ — b Nl

BB L7k 2 3 L7= (n = 4. errors, s.d.), **p <0.01

p < 0.01 vs. GDNF

HPDLC-2G, -3D. -3M IZ351) % integrin aV, B3, ab 72
(ZBL DB FRBUZ DWW THE

vs. non-stimulated (PBS),

1T-7 (F).
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HPDLC-3D

A B cont GDNF GDNF+clgG GDNF+anti-GDNF
60 o — it
2
8§40
o] S
Q ~
o =
5320
E N
cont (-) clgG anti-GDNF
GDNF (50ng/ml) 24h
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c D

cont GDNF GDNF+clgG GDNF+anti-GDNF

Migrated cells
(Cell/ field)
A O ®
o (@] o

N
o

1

cont (-) clgG anti- GDNF
GDNF (50ng/ml)

Figure 5. GDNF #3412 & % HPDLCs i A= fE D f#bir

HPDLC-3D (A, B)7 5 UNZ HPDLC-3M (C, D)%~ 7 A2 =12 bk —/L IgG (clgG) (1 ug/ml) % 7= 1% GDNF
LA (anti-GDNF) (1 pg/ml)iZ CHILLEE . PBS (cont) % 721% GDNF (50 ng/ml) CHIllK L, 24 BER#% A0

Ze HIBE U 7SNl L 7= A& 3Rl L 7= (n =3, errors, s.d.), **p <0.01 vs. non-stimulated (PBS). 'p <

0.01 vs. GDNF + anti-GDNF

TR ORI 2 FIBE L 72 EBALICHE S 95 (B. D), Scale bars = 100 um



4-5. GDNF 23 BSP 72 5 TNZ fibronectin DBIG FREIC I T 5

EACMERBR OFER S . GDNF (2 X % HPDLC DifEEfE ez RiX, integrin aVP3 35 &

W' RGD Bz 5y FINICE ORIl R E &2 o R T D5 2 LR Eni, £2T
GDNF #il## 2%, HPDLC-3D 72 & TNZ-3M (1Z331F % BSP 72 & TN fibronectin D=1 F 1

(ZRAET B OWTH-IT 21T - 72, BSP 72 5 QN fibronectin 134y 7-#Z RGD Fid%l %
HTH5ZENmMbNATWS (Barczyk et al. 2010), GDNF @25 3, 6, 9 BRI E &
1) RT-PCR {EIZ T, T b DB FIH 2 M L7z, FERITHRE L ee LT, GDNF (X6
Bz B'—7 & LT, 2N b DRI THIALABITMES SEm A8l s (Fig.
6), = 5T GDNF Frfnfiifkz GDNF IR L7253, BSP 72 & TN fibronectin
DR FEBUTIERREAE & FIFEEE £ Tl <47,

[ IpBS [ GDNF+clgG
B conF [ GDNF+anti-GDNF

HPDLC-3D

B fibronectin
2 2 A
+ L :
6 E 5E * % xT **L
251 251 -
[N (O
>3 Sz
0 0
3h 6h 9h
HPDLC-3M _ _
BSI? fibronectin

N

|-
*

-

*
*
|
mRNA expression ©Q
o

N

—_—

MRNA expression ()
(relative to B-actin)
(relative to B-actin)

—_—

k

Figure 6. GDNF 7% HPDLCs ¢ BSP 72 & OMNZ fibronectin O F8 B2 5- 2 2 F%8E

HPDLC-3D (A. B)72 5 UNZ-3M (C. D)% PBS. GDNF (50 ng/ml). GDNF (50 ng/ml)+~ 7 2 1> ko —/L

19G (clgG) (1 pg/ml) & 7= 1% GDNF (50 ng/ml)+GDNF " F14i{A (anti-GDNF) (1 pg/ml) THIFE L, 3, 6 B LW

9 W§[##% 7> BSP 72 & TN fibronectin O & A& R BIZ DWW CE R RT-PCR fi##T 217> 7= (n = 3, errors, s.d.),
*p < 0.05 vs. non-stimulated (PBS). 'p < 0.05 vs. GDNF+anti-GDNF

o

6h  9h 3h 6h  ©h
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4-6. HPDLCs F13k? GDNF 78 PC12 DA RS b~ RIE B

HPDLCs 1% GDNF A #&HIfask 3 bic KIE T B L MRFT 5729, PC12 2 H
THbFFE IR A 1T 57, PCL2 IX GDNF {#7E F CTlE, ZE ORI & & L T
PRI~ L b4 5 Z L3 5T 5 (Garbayo et al. 2007, Wissel et al. 2008),
ARFEBRITIB VT H GDNF R L 0 2O R 2580  pfsfiin o R B 27~ LTz (Fig.
7). ELISAYEIZ X D% X7 38BURNT OFE R (Fig. 3) 12T, IL-1BIZ T 24 IREfE ]
% L 7= HPDLC-3D 72 & TNZ-3M D% B3 (IL-1B-CM) % VT PC12 DE#E 21T > 72,
ZOFEF, GDNF FIIFHEE & el L T2 R Lz PC12 NARIZHEM L. (Fig. 7). £
7= GDNF #ili##E 72 5 ONT IL-1B-CM BEIZ., GDNF HFIHiARZ N L 7= PC12 Ti, 24
O RIIIH S 7z (Fig. 7). S HIZ 14 HMER#E L2 PC12 12381 % Gap-43 mRNA @
FEL A E BN RT-PCR 1A THENT L 7= #5535, GDNF HIBHEZ & ONT IL-1B-CM BEIZE W
THERFEB LR 2389, 2 O2h5E1%L GDNF FFFUAEOEINC L 0 i 7= (Fig. 8).
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o

40

HPDLC-3D

PC12 cells (%)

cont

control

B
o

(-) clgG anti-GDNF
GDNF (50ng/ml)

GDNF

IL-13-CM + cl

™M IL-1B-CM

HPDLC-3M

GDNF + clgG

/
| .

IL-1B-CM + anti-GDNF

gG

CM  (-) clgG anti-GDNF
IL-1B-CM
GDNF + anti-GDNF

PC12 cells (%)
)
o

cont

control

(-) clgG anti-GDNF

GDNF (50ng/ml)

GDNF

-+

CM  (-) clgG anti-GDNF
IL-1p-CM

GDNF + clgG

-21.

GDNF + anti-GDNF

Figure 7. HPDLCs 13k
GDNF %% PC12 Ol Al £ 73
Ay aEIcn-Z

HPDLC-3D (A, B)72 5 TNZ-3M
(C. D) HELEL L 75548 1
T, PC12 # DMEM
(control), DMEM+GDNF
(GDNF, 50 ng/ml), GDNF++~
7 Az hua—/LI1gG (clgG)
(1 ug/ml). GDNF+GDNF Hi 1
Pk (anti-GDNF) (1 ug/ml).
CM. IL-1B-CM,
IL-1B-CM+clgG F 721
IL-1B-CM+anti-GDNF ™ 544
TT5HMEEEZIT T2, £
ALE LD AT TR a4
53k L7z PC12 Offifa &
HEFMLZ (A, C. n=3,
errors, s.d.), “p < 0.05 vs. cont,
Sp < 0.05 vs. GDNF+anti-GDNF,
'p < 0.05 vs. GDNF, "p < 0.05 vs.
CM, *p<0.05vs.
IL-13-CM+anti-GDNF
ZNENDORETIZRITS
PC12 OALFHZBAM BB 514 &
"9 (B, D)o RETHPRERRZE
EOMEZRBD, skl
PC12 % 7~9, Scale bars = 100
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A HPDLC-3D
" I

T3 =
58 i
0 o
20
5% 2
09
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: ]
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cont (-) clgG anti-GDNF  CM -) ¢lgG anti-GDNF
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Figure 8. HPDLC F130 GDNF 7% PC12 (> Gap-43 (DF& BT f IE 3 548

HPDLC-3D (A)7 & NI HPDLC-3M (B) 2> 5 £ HY L/f_t“%k{ﬁ ZHWT, PCL2 ZZENENDOSEMHT T 14
A 552 L, Gap-43 O fs 3BT OV TEREM RT-PCR fENT 21T >7= (n =3, errors, s.d.), #p <0.05 vs.
control, *p <0.05 vs. GDNF + anti-GDNF, p <0.05vs. CM, *p <0.05 vs. IL-1B-CM+anti-GDNF
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5. %%

AW OFRER NG, LTFOL 270 Z EBHLNI -T2 1) BEEHE X7 v Ml
BRI Z 35V T GDNF %88 B 258, HPDLC TIXRJEMT A R A Th S
IL-1B72 5 NS TNF-ofll#4 1 & W GDNF % > /37 O3 WAME S L7, 2) HPDLC Tl
GFRal 72 5 TN NCAM D3 4388, GDNF #il#4 1% HPDLC (231F % BSP 72 HNC
fibronectin ®FEHL EH 278, integrin aVB3 38 L OV RGD Fi4 % 41 L 7= Ak it
B L7, 3) PC12 & W oA RSHI AR 70 LEH 8 525 Tl IL-1B-CM /X GDNF &[4k
Wbz e L,

GDNF Lt 7% —|% GFRal/NCAM 73 &5 TNZ GFRal/RET @ 2 N #HE STV 5
(Sariola & Saarma 2003), MCF7 | GFRal/RET #3452 L 23 541 TH Y (Boulay et
al. 2008), AWFFEIZHB VT b FERDOFER BT, L7zd3 > T HPDLCs I%
GFRal/NCAM %3 HL L, GDNF O 7V ERET 5 LR STz,

BUGTERIZAIER , B, FRREE W 0@~ Sk S5 (Guo & Dipietro 2010),
AIERITEE O BARRRIC 3517 5 GDNF IO _EH- 13 EEIC XV 2l SN RERSIZER
LebDEHEREIND, HEAEKOFHIZHNTIL-1p72 5 TN TNF-aRlBH L, b
DY A N TA ANIRIEREDOFENCEE 2R L RT-T B2 TWD (Bartold &
Narayanan 2000), AAF7E Tix, HPDLCs (23 T IL-1872 5 TN TNF-a2s GDNF D45
EARHET DRER DGO, £72 2k TIC, GDNF 23ISR 3\ TS S 24
il L (Zhangetal. 2010), & 5|2 GDNF OFFGeHIHG-12 K 0 kR O FAMEET 5
T ENHENIN TS (Boyd & Gordon 2003), ZiL5H D Z & A5 GDNF (&, H R
MEORIETRRE N CTRIAMEE L, AIEHIRIEICEBRT 2 /MR H D Z & AR S L7,

FAAR OGRSV T O BT EITEER AT » 7 ThHhH Z L6, GDNF Ol
AEEMER X OWEERRIZ DWW TR L7z, i R o2 ¢, GDNF 13 integrin aVB3 %41 L T
HWOE NEAIROWEE 2T E 2 A 425 2 LR EN TS (Suetal. 2009), AHFZEIC
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BT H[AEIERIC GDNF 1, integrein aVB3 72 & TN RGD A%l % 41 L T HPDLC O &E{LME
ZfieiE L7z, 2T GDNF 23, RGD 4l Z A4 % Allfash EE O FE I KT 528>
WTRRETY D 2 &S Lz, R ICHEEL 5 RGD BLAl 2 & Tofi i dh B & o3
71Z1%. BSP. fibronectin 72 & TNZ osteopontin 23 &1 H AL TR Y . WT LD integrin aVB3
EREAT D Z LN SN TVWD (Abdullah & Larry 2006, Uitto & Larjava 1991), BSP i
AL MEERFEMOBEIZEE L (Harahashi et al. 2010), BSP 3 X U integrin VB3
Tt MEBEREMN R 50N AROEE RS Z &N HI TS (Abdullah
and Larry 2006), fibronectin i%. #iHRIESIHARIZ 35 TREfaEEE Ol E 2Rt 5 Z & TA
{ETEH I C B 2248 2 B 7= L (Uitto and Larjava 1991), %7~ & A ML 98/ #AME
integrin aVP3 &G L. TOWEELEIET Z & NHE S TWD (Kappert et al. 2001, Keri
etal. 2010), Z 5 DG & T, GDNF IX integrin aVB3 72 & NI BSP F£ 7214
fibronectin % 41 L 72 B ARIEAR A O AL IE DEHEICBE 57975 2 & ¢, BRI OAIETE
WIZEMNT 2 2 E R I N, EDITinvivo TOERERNS, 5EE2 5 2 - hHik
JEAEARR T, 24 722 B ONT 72 BEEI#2 1238\ T GDNF D3B8 - L 7= (Yamamoto et al.
2012), Z OFERIL. GDNF 2SAHETEE O R 0 Be b Tl & 2> D B AR5 E| 2 4 > T
5 EERIRT Db D TH D, RIS ORIEHEEIZ BT 5 GDNF OREHIZ-SW T,
LARIOBROIMHAPBETHLEEZTND

FREEAIAE D 3 kiE, Tl A2 OB TEE MR BN FIC K VFESN DL Z LN b
T2 (Lamoureux et al. 1992), % 7= ARMIZAEIE T 2 1%t AR SRR o0 e 5 1 D e
o NCH B AICBE L TEERERZF O LB X6 TWD (Fujiyamaet al.
2004, Tomokiyo et al. 2012), %= Z TRIEMED A ~ A 1T K - THIIPR L 72 HPDLCs 7> 6
S3W S A7z GDNF 725, #ESHIE 2RI AT T 52T DWW TR 5729, PCL12 2 v
TMbBEERZIT o7, IL-1B-CM (2 THEE L7- PC12 1%, EETIZE £415 GDNF
(& o TREZME L shiilaskiiie~ab 42 2 &Rl Shic, & 512 IL-18-CM
H1> GDNF |&, PC12 |Z81F % Gap-43 DFBUEEIZ H G Lz, £7- Gap-431%. 7 v
N R ORISR R O ERIER THEIL L, T 7 ARMICEEL LT Y (Morita &
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Miyata 2012), F7-E%E % 5 2 72 KA Tl Gap-43 O3 IIN EFH L, #fR%EEOHE
72 BN S5 £ &2 5 TWwb (Huebner & Strittmatter 2009), UL Eo =
EMB ., IL-1BHIEIC & v pEAE &7~ HPDLC H3E D GDNF I3 H IR b AR 1
< = LR STz,

LSHEBIZGDNF / v 7 7 U hv U AT 5 AR O 5 AR T D GDNF FEHLSC,
EEET MBS DAMEIBEOIE, 7 =~ VET L% A7 AR IR B A R F

I OWTHGEET 52HETH 5,
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6.%8F5

ARWFZETIE,. GDNF 2RI RIET A O\ TR LTz, LTDO X512

5925,
1. GDNF AR A8 & . AR IEHLRR O BIE BRI BE 59 5 ATREME SRR S iz,

2. IL-1BAIREIC L 0 PEAEMIE S 7o ARG B >k o GDNF i, #hi A (/8 < FTHE
PEDSRIR S HT2,
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7.5

AMFFRIL, TN R R B b AT O RS REAE AR -l I o B AT PS8 0 B R
WESCEIROEEEDO S L IThb b D TH Y | FADBRERERE, #HE, 26V
(BN R S B L £ 97, Flo. AR EZZATT DI H 7V IR EZ B0 £ L
TN IREFIR e e TR FE BTSSR IR I DB 2 R L ET, S HICHE
B FIEOEEEE L OB E 215 0 £ L2 N RSR Gt PN IRER Fin i AR,
University of Adelaide, Department of Dentistry A {F554E. KR KFRFEBLEF R
By TR BEAAL e FRHHE Yo 72 D NS IUN R 2SR Be s MR R BN Balh#
R EHE L E T, Fio, YL AR — b LTL7EE o 7o UM KRR H A e b o 7
RAFFIIIE B BB BB AE, SPin Bhrdeds, BRI Rk, BB S0 %Ak,
Ml BAFSEAE, I EREAE. EH OERREA. BB, JUNKFPERFRE 5
B A R R AR 7 P o BHRAFE A T 80 B L 72 & QNTIUN KRB s IR IR LB D 5

BRISD XD FLE L LT £,
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Figure Legends

Figure 1. (5E% 5 2727 v MERERIZF1T D GDNF 72 5 N IL-1p Dz sk b
YIRS K 5 AT

A EGER (A C, D). ARlZIHEEM B, EFREL, 7y b EHEE-ARILOE
MO HE RIS L OVE FRALARIZ 555 & 5 2 C 72 BEfE 1% O GDNF O3 BLZ DWW T, ik
(LY 15 2 O TR 21T > 72, HT GDNF Hiik (JR)72 & ONTHT IL-1PHUA (k)i %t
LUC, EEWE— ORI OWARBHAR (C)cB W TR IGEZRD T, Zh
S L. EEME AW (D)B LUIHEGEM (B, FIZRHWTIE, HL GDNF HLikiz k4
DHIBEPERR A TR PU IL-1BHURIC KT D PRI R D 22 o 72, Az 1% DAPI
(BTG LT, 2 ToUR I~~~ b U - U U ettt 247572 (A-F),
Scale bars = 100 um, M1: ZF—Ft, M2: 35 " FI#. Bu: S|, Dis: 2L, Mes: IT.r,

Pa: DM, AB: Hhiftig . Def: {5EEAL, PDL: HRMEL, R: thiR

Figure 2. HPDLCs (Z331) % GDNF }x N L& 7" % — R BL O AT

E5# L7z HPDLC-3D Z[#EE%. HtL GDNF fiLik (Ff. A)72 & ONZHL GFRal ik (. C)
Ze A TH M b P e 6 2 AT o 7o R MR E IS MRS 2R 7o, £ d—
REUAZ SOE S22 o To 56 BHEROSIIm it S viedr> 72 (B, D), #lifdi%i% DAPI
(BN T gefa L7z, Scale bars = 50 um

HPDLC-2G. -3D. -3M 72 5 TNT MCF7 (2851} 5 GFRal, NCAM & LU RET D#Eis ¥

FHHUZOWT, &M RT-PCR fi##T 247> 7= (E),

Figure 3. ZSHEMEY A K A 7% HPDLCs ¢ GDNF 325 2 % %%
HPDLC-3D 72 & TNMZ-3M % PBS. IL-1p (10 ng/ml. A)ZE7-1% TNF-o (10 ng/ml, B)T 24
R L 72, 5528 1% h @ GDNF #BLZ DWW C ELISA AL X 547 - 7= (n=3,

errors, s.d.), **p < 0.01 vs. control (PBS)
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Figure 4. GDNF HJ4iZ & % HPDLCs ® {2 D fht

HPDLC-2G (A. B). HPDLC-3D (C. D)% & TMZ HPDLC-3M (E)% . integrin aVB3 H1F1#t
& (aVB3) (1 pg/ml), ~ 7 A=k —/L IgG (clgG) (1 pg/ml). RGD peptide (1 pg/ml).
F 7213 RGE peptide (1 ug/ml) T 30 47 Ai4LEE L, PBS (cont) & 721X GDNF Tl L7z, 48
Keff %, A > — N NimcBE) Loz 51 L 72 (n=4. errors, s.d.), **p <0.01vs.
non-stimulated (PBS). 'p < 0.01 vs. GDNF

HPDLC-2G, —3D. —3M (2817 5 integrin aV. B3. ab 72 5 NZBL DiEfs 3BT

THEEM RT-PCR @t 247> 72 (F),

Figure 5. GDNF #ilJ#\Z & % HPDLCs 1 EHE D #EAT

HPDLC-3D (A. B)%2 & TMZ HPDLC-3M (C. D)%~ 7 A =2 h 12—/ IgG (clgG) (1 pg/ml)
F 721X GDNF FF0H1{A (anti-GDNF) (1 pg/mi)iZ CRIALEEH . PBS (cont) % 7-1% GDNF (50
ng/ml) CHIEL L. 24 B AN 2 B U 7= S5BA0IC 8 U= fin 23 L7= (n=3.
errors, s.d.), **p < 0.01 vs. non-stimulated (PBS). "'p < 0.01 vs. GDNF + anti-GDNF

TR ORI TAM A A B L 72 AL S35 (B, D), Scale bars = 100 pm

Figure 6. GDNF 7% HPDLCs ¢ BSP 72 & TNZ fibronectin O R BLIZ 5- 2 5 5228

HPDLC-3D (A. B)72 5 TNZ-3M (C. D)% PBS. GDNF (50 ng/ml), GDNF (50 ng/ml)+~
U A2y hu—/bI1gG (clgG) (1 ug/ml) & 7213 GDNF (50 ng/ml)+GDNF FFFiHLiA
(anti-GDNF) (1 pg/ml) THIFE L. 3. 6 3 X O 9 BEfii$& D BSP 72 & NI fibronectin D E A&
FFREBLUZ DWW TEEAY RT-PCR f#MT 21T > 7 (n=3. errors, s.d.), *p<0.05vs.

non-stimulated (PBS). 'p < 0.05 vs. GDNF+anti-GDNF

Figure 7. HPDLCs Hi 3£ GDNF 78 PC12 O HIIakE I M IE 3 52

HPDLC-3D (A, B)72 5 TNZ-3M (C, D)7A»H#RH L7-kF# L% IV C, PC12 % DMEM
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(control), DMEM+GDNF (GDNF, 50 ng/ml), GDNF+~ 1 2 =2 sz —/L IgG (clgG) (1
ng/ml). GDNF+GDNF H1fn#i{& (anti-GDNF) (1 pg/ml). CM. IL-18-CM. IL-1B-CM+clgG
F 7213 IL-1B-CM+anti-GDNF O T 5 AMEEE 21T - 72, NN OSM T Tkt
HIREE b L7z PCL2 Ofifntk o EI & 23 L 7= (A, C. n=3, errors, s.d.), “p <0.05 vs.
cont, °p < 0.05vs. GDNF+anti-GDNF, ‘p <0.05vs. GDNF, 'p<0.05vs. CM, *p<0.05 vs.
IL-1B-CM+anti-GDNF

ZNENDOFRMETIZET S PC12 ONFHZETAMSIBILMG 2~ (B, D). REUTHHRAE

ZEEOMEZRBD, 43k L7z PC12 %753, Scale bars = 100 um

Figure 8. HPDLC 13k GDNF 7% PC12 @ Gap-43 D FHIZ T 5 %8

HPDLC-3D (A)72 & OMNZ HPDLC-3M (B)2» b B L 728538 Ly 2 W T, PC12 2 &%
ILDOSMET T 14 HHEEE L, Gap-43 DB FFIBUZ DWW TE RN RT-PCR T 217 -
7= (n =3, errors,s.d.), #p <0.05 vs. control, *p <0.05vs. GDNF + anti-GDNF, 'p <0.05 vs.

CM. *p<0.05vs. IL-13-CM+anti-GDNF

Fig. 1. Immunohistochemical analysis of GDNF and IL-1p in PDL tissue in the surgically
wounded side (A, C, D) and the non-wounded side (B, E, F) 3 day after surgery. Horizontal
sections through the first and second molars in rat maxilla were prepared. Immunopositive
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cells were visualized by anti-GDNF (red), and anti-IL-1p (green). Higher-magnification
views of the rectangles shown in panels A and B are provided in panels C—F. More intensely
staining are recognizable near the wounded area (C, left), when compared with normal PDL
tissue from the second molar in the wounded side (D, left) or the first (E, left) and second (F,
left) molars from the non-wounded side, which show weak staining. The tissue was
counterstained with DAPI (blue). Hematoxylin and eosin staining of all sections were

shown (A-F). Scale bars = 100 um. M1, first molar; M2, second molar; Bu, buccal; Dis,
distal; Mes, mesial; Pa, palatal; AB, alveolar bone; Def, defect site; PDL, periodontal
ligament; R, tooth root.

Fig. 2. Expression of GDNF and its receptor subunits in cultured HPDLCs.
Immunocytochemical staining for GDNF (red; A) and GFRal (green; C) was performed
using cultured HPDLC-3D cells. For a negative control, the primary antibody was omitted
(B, D). The cells in all conditions were counterstained with DAPI (blue). Scale bars = 50
pum. Expression of genes encoding GFRal, NCAM, and RET in HPDLC-2G, HPDLC-3D,
HPDLC-3M, and MCF7 cells was examined using semi-quantitative RT-PCR (E).

Fig. 3. Expression of GDNF in HPDLC-3D and HPDLC-3M stimulated with
pro-inflammatory cytokines. HPDLCs were treated with PBS, IL-1 (10 ng/ml, A), or
TNF-a (10 ng/ml, B) for 24 h. Expression of GDNF was examined using an ELISA (n = 3;
errors, s.d.). **p < 0.01 vs. control (PBS).

Fig. 4. Comparison of the chemotactic activity of HPDLCs after stimulation with GDNF
(50 ng/ml) using Transwell chambers. HPDLC-2G (A, B), HPDLC-3D (C, D) and
HPDLC-3M (E) were pretreated with anti-integrin a3 (aVB3) (1 pg/ml), normal mouse
control 1gG (clgG) (1 pg/ml), RGD peptide (1 pg/ml), or RGE peptide (1 pg/ml) for 30 min
followed by stimulation with PBS (as a control, cont) or GDNF (50 ng/ml). Cells that
traversed the chamber were counted after 48 h of culture (n = 4; errors, s.d.). **p < 0.01 vs.
non-stimulated group (PBS) and "'p < 0.01 vs. GDNF-treated group. (F) Expression of
genes encoding integrin aV and 3 subunits in HPDLCs was examined by semi-quantitative
RT-PCR.

Fig.5. Comparison of the migratory activity of HPDLCs by using a scratch wound healing
assay. HPDLC-3D (A, B) and HPDLC-3M (C, D) were treated with PBS (as a control,
cont) or GDNF (50 ng/ml) with or without anti-GDNF neutralizing antibody (1 pg/ml) or
normal mouse control IgG (clgG) (1 ug/ml, n = 3; errors, s.d.). **p < 0.01 vs.
non-stimulated (PBS) and 'p < 0.01 vs. GDNF + anti-GDNF group. (B, D) The dashed
lines delimit the initially wounded regions. At 24 h after wounding, the number of cells
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migrated into the wound space were counted. Results are representative of three separate
experiments. Scale bars = 100 um.

Fig. 6. Expressions of genes encoding BSP and fibronectin in HPDLCs stimulated with
GDNF. HPDLC-3D (A, B) and HPDLC-3M (C, D) were treated with PBS or GDNF (50
ng/ml) with or without anti-GDNF neutralizing antibody (1 pg/ml), and normal mouse
control 1gG (clgG) (1 pg/ml). After 3, 6, and 9 h of treatment, gene expression was
examined using quantitative RT-PCR (n = 3; errors, s.d.). *p < 0.05 vs. non-stimulated
(PBS) and fp < 0.05 vs. GDNF + anti-GDNF group.

Fig. 7. Effects of GDNF secreted from HPDLCs on neurocytic differentiation of PC12cells.
Neurocytic differentiation of PC12cells was examined after culturing in DMEM (control),
DMEM+ GDNF (50ng/ml) with or without normal mouse control IgG (clgG) and
anti-GDNF neutralizing antibody (1 pg/ml), CM, IL-13-CM with or without normal mouse
control 1gG (clgG) and anti-GDNF neutralizing antibody for 7 days. Culture of PC12cells
on GDNF synthesized by HPDLC-3D (A, B) and HPDLC-3M (C, D). The percentage of
differentiated PC12cells for each culture condition (A, C) (n = 3; errors, s.d.). 'p < 0.05 vs.
GDNF, fp < 0.05 vs. CM and *p < 0.05 vs. IL-1B-CM+anti-GDNF group. Phase-contrast
microscopic images of each culture condition are shown (B, D). Arrowheads show
differentiated PC12 cells that extended neurite-like processes. Results are representative of
three separate experiments. Scale bars = 100mm.

Fig. 8. Expressions of gene encoding Gap-43 in PC12cells. HPDLC-3D (A) and
HPDLC-3M (B) were culutured with DMEM (control), DMEM+ GDNF (50ng/ml) with or
without normal mouse control IgG (clgG) and anti-GDNF neutralizing antibody (1 pg/ml),
CM, IL-1B-CM with or without normal mouse control IgG (clgG) and anti-GDNF
neutralizing antibody for 14 days. Gene expression was examined using quantitative
RT-PCR (n = 3; errors, s.d.). 4p < 0.05 vs. control, *p < 0.05 vs. GDNF + anti-GDNF, 'p <
0.05vs. CM and *p < 0.05 vs. IL-13-CM+anti-GDNF group.

Table 1. Primer sequence, product size, annealing temperature, cycle numbers for
semi-quantitative RT-PCR

Table 2. Primer sequence, product size, annealing temperature for quantitative RT-PCR
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