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518 w2 jiF (guided tissue regeneration » GTR) & AR R i J * 37 i3 1 e 5K
AT PERESR T o RENRA P ROERAN > PR R G Uy
R I sb%j & i % & F 4 (bonegraft) ® 4x » 4 £ %]5 (growth factor )
AfEH EHE A > RA AT HRY D5 TRF SRR e rd £ F)S
fv 49 ¢ i w2 (stemcells) 45 (migration) ~ ~ it (differentiation) - & | *
Who5 | §F dm e 0l (BGE .?k RGP ARPERE S e o K e TA F]F -la
( stromal cell-derived factor-la > SDF-lo. ) # 3% 2 4. & & hif w2 48 L %
(chemokine) - = #w ¥ w % 1 F iz 0% (mesenchymal stem cells - MSCs)
o A4 A mre prd B3 -lok 4F g §7 0% (hematopoietic stem cells -
fﬁ@)mgﬁﬁﬁﬁ’ﬁ&ﬁl?ﬁ4ﬁ%ﬂ4% w@ogﬁkgﬁ?g%ﬁ
EHEfH B SR E PG TR B BRI G TR H R B AR
PR e s X 2R AR ERR BRI e Pt AR &R EATE S SDF-la
&2 (plasmid) B~ * SDF-lad-v §7i& {7 § % > #esaet faFL i f2c I SDF-lad-v 7
P Aed B HSDF-1%-9 F- v aslizm B8 - A A AFHAZ R B I
322 (polyethylenimine » PEI ) #& 4 (transfection) 7= ;% » %= = # 4= F % » 12 ¥ SDF-1a
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Abstract

Guided tissue regeneration (GTR) has been widely used to repair tissue defects in
oral surgery. The healing tendency, however, won’t occur without enough tissue
regenerative potential in wider range of defects. In the past, growth factors were added
into bone graft to enhance tissue regeneration, but the use of growth factors still faces
many problems. It is known that the growth factor can promote stem cell migration and
differentiation. Attracting stem cells in order to promote tissue regeneration has become
the main direction of development. Stromal cell-derived factor-la (SDF-1a) is
considered an important stem cell chemokine. Mesenchymal stem cells (MSCs), which
are located in perivascular position, can generate SDF-1o to maintain the delivery and
maturity of hematopoietic stem cells (HSCs); furthermore, promoting angiogenesis and
bone regeneration are related. Literature has also been confirmed that SDF-1a has a
positive impact on soft tissue and hard tissue healing, though most of the studies using
SDF-1a protein as the research subject. Protein was restricted to the role of the short
lasting time, safety and costly; therefore, the construction of SDF-1a plasmid to replace
SDF-1a protein was done in this experiments. The experiment confirmed this plasmid
DNA can release SDF-1a protein, moreover, it can attract stem cell migration as
commercial SDF-1a protein does. In future prospect, it is expect to be able to use

polyethyleneimine (PEI) transfection method to complete animal study, in order that
iv



SDF-1a plays to its advantages in regenerative technique of future clinical applications.

Keywords: stromal cell-derived factor-1, mesenchymal stem cell, guided tissue

regeneration, gene delivery, lentiviral vector
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1.1 31 =3¢ 2 p (Guided tissue regeneration » GTR) # 2 & ¥+

#9 ~ 9 % g5 (periodontitis) ~ 132 % Bl 5 (periapical disease) § i = o

Wenaqf o B E RS Kb ok o & F e %G B4 (repair) {ri
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(regeneration) & f&7% e il & & Jis o § £ inf Wi E DB R hasn s LG 0
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i borh enid * et s (Millipore membrane) o Aok P A
e T A L IR HEPNTRES > BAEKDT ¥ ﬁ%‘«*ﬁ BREATE ez q 7

Faesk ok B 40" R4 (barrier membrane) & F e A E 0 K
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HEMA §FIFEAE S o 1086# Cottlow® § F & M S 4 LS5l e
E

b AR R L A e B E R T g R L TS
5157 vz (stem cell )~ i+ = % = # 'z (osteoblasts )~ 7 # & # ‘¥ (cementoblasts )
o7 % &7 % e (periodontal ligament cells) - 4 & ¢ f o &%« Fpt 44 K 7]
+ (growth factor) % 4c » % 3 (bonegraft) ¢ - # i{%%ﬁb LECRR T B
wARPER S e o 2 KT A4y - HP P K g 2 35 (proliferation) -
Ag v (chemotaxis) ~ 4 it (differentiation) ~ #li$ %z ¢ ZX & (extracellular matrix
proteins) % £ Jen % *xigig%  (polypeptide hormones) °» i4e @ &t 47 f1 sk a2
fmrz (fibroblasts) fr= % im*e #f 78 e | 45 74 4 & F]5 (platelet-derived growth
factor - PDGF ) {v% & % 4 & %] (insulin growth factor » IGF) > it {5 a* ‘w
e it s A iz AR L 2 & e b L E g it 2 & F]3 (Transforming growth factor
beta > TGF-B) > ¢ i A iz (epithelial cells) 3 72 {rdk it chgh a* wre 4 £

F]+ -2 (Fibroblast Growth Factor-2 » FGF-2) e # p £ 2 & ¥+ (vascular
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endothelial growth factor » VEGF) » 17 2 &4 B £ @& * ¥ 252 39 (bone

morphogenetic proteins > BMPs) °© -

I L]%J% % & on BMPs¥t> 3= 7 # B (cementum) 02} & fe ¥ £ 2 5 &
Fedoe0 H g v gy D FBMP-2R R A 0 GRS i 4 2 E2
Mo s s BMPsik & @ i Flifcs (microgram) mF 4§ Rk @A S AERE 0@
ZRAR % OBMPST q g 5ldzgre it~ 0 L {r R =24 i+ (heterotopic
ossification) % R 42 - @ # @ ¢4 £ F]3 VEGF ~ TGF-B ~ TGF-p2 ~ TGF-B3 % X

£_it 5 BMP-2¢ngf o4 > |

g

f‘ﬂ
~=h
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B e pRin G Aok H bt * BMP-2g P R 4
YogrsRd £ S As Faosp el vf kg B e BMPs 2-4 »
VEGF ~PDGF ~FGF-2% 2 & 7]+ ¥ jgd =51 [ JTi7 ' *2 (mesenchymal stem cells -

MSCs) % fised £ 2 8.
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o dpmre i L R 4 b Rk ¢ EWET e IR (R E Y 4
WEESE > PSR A LA L REF S RPN 7 G B
fn¥e frid © 7 2n%  (hematopoiesis stem cells » HSCs) ¢ i & #% fm¥ A if & 3]
HT v o v Lo T 3k (lymphocytes ) ~ 37k zk (granulocytes ) ~ & v m F2
(macrophages) - = -] 4= (platelets) friz s 3% (red blood cells) % w?e > iz
mE B F LA AR o A v 5 2 F w2 2 0¥ e (chondrocytes) e B
FIE Farmee Sk Rg 7 A2 0 42 4EJE (trabecular bone) . p g
chifite ' sk (synovial tissue) '°r1 2 £ % £ e Jo 379 (liposuction fat) 7

B IR T o {F EFE- Hdpd o B RwE TR AT
PR Y o namE ER{cRT PR o

% T i apd kiR ¢b s %A o (umbilical cord blood) ¢ 4 ¥ B~ A E iR w0
oo AR RER AN BT E O M E BRSO EINAT R EHBHESFT
P59 B B ix e (adipose-derived MSCs) fril p %4 AL B cn @ F iz 'w e (umbilical
cord matrix-derived MSCs ) B 4= 5 F7 § enRT™ % o B w0 Pp 3hiF e g vy &
FAE o @ R p R AT R FiRme PARER H 2 E Aot 4 1t BRI AL
Fpare S P ppEs g & AT (transfection) P e ipdt b Fow ¥ R
Fizlmbe > ¢ %ﬁ" A2 A F wre 72 F]+ -1a (stromal cell-derived factor-1 alpha -
SDF-la) ka4Fd ndplmiz i@ E{ra @ > 8- H B REL ATk £ i?ﬂ"},

Fﬁg @ 14, 20 °



1.3 A F w74 55 -la

B awee h74 F]F -1 X 4 CXCLI12 » £t CXC 32 hag it % (CXC family
chemokines )’ + § = #& 7 F #f 4] o $ L A% 71 SDF-1 #¢ 4] £ SDF-1la f= SDF-1p
2_ {5 1 % 7L SDF-1y ~ SDF-13 ~ SDF-1¢ fr SDF-1y » 2.8 ¢ 7 £ & % 2 SDF-la
fe SDF-1B % 2 > 2 & 3% A 00950« S 50{e 58 o SDF-1y B~ &9 A dga % -
o At "%TE_%\ ; SDF-18 7= 4 'E"T%“ PR 0 OB A RS VTR
SDF-1g fr SDF-ly 3% A § i ft & 4 b ifors Qe s s B0t o of S 478 4
# 2 SDF-1 30 B35 1@ iple & - BEARG A2 (T4 307 e e iy < R
Mg zo p R 2 SDF-la cdp A7 5 & 5 2oSDF-14 = B i & £ %4 u £ CXCR4
{r CXCR7 > SDF-14r% B &5 » § fado— i § 6T 255 o & 332 a3 0k

B BAEP w4 Efenis o NEARHT e s Bt s Bz 58

2,

FE G MSDF-LEY s FR A5 e 4580 g by
FEAT B g £ i MR % & 0 Ao 1 B L F excisional
woundsh ! B 13 ¢ 0 & $R73 St lentiviral vector-SDF-14 %] » ¥ 4 I 5 3% kK 7
SDF-1:ng § “r4t = » & 7 it v & 29,2010# A7 & & incisional wound ¥ =%
el ¥ o ISDF-1ds & Fa 4o~ i v Skl d o SR v & 7 4eid 940-50% -
F2 O EGs el v ow AR PR 20134 &) 8L bumn wound § s 0] ¢ o
3R 11 CXCRA e 48 AMD31004+ 4] SDF-1/CXCR43U & BT 0 € *% M F R F i bo

R L T & 3,

pEd LA MR F %S G ) BT F3TAR0R ¢ 0 B 03 54SDF-1
B FOY RN T 4E_;igaﬁ%}g32° bBAFEF A AHEA o A A
> pAgE > 7% A SDF-13-9 > B % F IR M@}%ﬁw}@@ﬁi)ﬁ'ﬁ » SDF-1+ g »

pREE chr B30 Bitan- B > U A QG EF S LA L 0
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#-F § SDF-13-d Fentp e gt 2451 2 > 5 % 4 81k (S SDF-Lwn| cnh i &
BB 561 5 ¥ AR T 5 Yo

d 00 Ry Rk T 8 AeSDF-Lg e e g ol & fod £ 2 W ok <2012
Al A 3 B 2100~400 ng/mlnSDF-1k & ™ i& 7 P2 :8 4 (migration ) iR o
FREFEAKS > 7 ¥ i i (periodontal ligament stem cell ) 845 5 &
FpA® o 7 awSDF-1f07 % wh g 44 § B > FUSDF-1431 $ s g 4 jivv

sy iE g & B HE 2 e



1.4 # 73k (Genedelivery) 2275804 3 B ifaf Be_
54 ¢ SDF-14p M 582 § » 5 ot 4 ~ SDF-13-6 JFeh= 3% o 4 » dov i

A A4 B IhA M @ P TR s 1R

PR e EER R R TN E B

*ﬂ‘u

‘@ o 4ok UDNAB-© Fod e AFBE > 7RG R AR o 2
AU A o 7 EDNASTR & Gk BE o g LB eee gt 2 b G T 2 R
bl sk 3R B A2 - o

AF g2 2w A5 4 F 48 (viral vector) frzt2 448 (non-viral

34

vector) # 3 4 ¥ 117 B Ee Pl L0 B REE i%?“ﬁﬁi#{#ﬁljw #
LML AP FTH roeh1 2 FARAHLE > HH AT Hile
ig B gAY dupd PF 4 2 F B Eop3 48 (retroviral vector) -

s+ (adenoviral vector) £ 45+ §* 48 (lentiviral vector) -

14.1 iq‘fvi\‘-iﬂ

Fgpms fRAET Y AT R T &Y ps 8 BRATCOE G
(infection) & & -7 & £ $1100% > & £ U chp flwmie L PN F & 5 K ﬁéﬁvr}fﬁi %
B 0 R A A e o a;j‘\:fg’,i FRPE RS e R A A S
R R o T A SR e A FDY F RS LR 0 X R RE R E R
Sk -80C » ApEAE TS U ER o R ’ﬁt:},%—%?“@ﬁ'ﬁx"‘ EEERS 1A E G
LEF B R AFIR N B hd i 4 U EAFRY > F iR B R L LR

F RS PR OE R AL T RS PHEROE LR Y L
Roaflben Sprid plp 3vfhenig ¥ o Bopa 7 5 - S HE TR gt
AL DRI T R A F A e o & FE A B et A R e > g
POt AR Wb > & 2 G oo B R BoRE PUT B AL F G PR
shi' 4yt 4 (lentivector) fr# 3 & ¥t (packaging system ) = & 55 12 0%

4 (pseudovirus) > 4& = H & >3, é)}%{‘-:‘t;}% N R RS S A B


http://zh.wikipedia.org/wiki/%E9%81%BA%E5%82%B3%E7%89%A9%E8%B3%AA
http://zh.wikipedia.org/wiki/%E7%B4%B0%E8%83%9E
http://zh.wikipedia.org/wiki/%E9%80%86%E8%BD%89%E9%8C%84%E7%97%85%E6%AF%92
http://zh.wikipedia.org/wiki/%E8%85%BA%E7%97%85%E6%AF%92
http://zh.wikipedia.org/wiki/%E6%85%A2%E7%97%85%E6%AF%92

RAERT o 0 TS PR TG L e ik R TR Fie e

Tk 0 R -

1.4.2 ?L:),%i ##F (non-viral technique )

BAREPME T35 B BERLAY o lpd % 2AE LG R

Roeh- B RAL - 'ﬂwﬁffﬁ%?’?ﬁ'ﬁéu{" 'E‘ﬁ"ﬁmiﬁ’“" o Bildo DLy f}'ﬁ‘@t’r
(liposome) # H5 3+ % & 4 (cationic polymers) 1% 5 24 do it 14890« & * spig

5 U SAE{DNAZ B cndicB vt G2 £ & 0 7] 5 DNALR# T 5l 48 %
B oo s A 5t GIDNA Y et R 0 TS B ART RA H 8
% 2 [ gk £ % 19 FER o

PR EGHPMAATIBES NP FEp4T (calcium phosphate) % I i tE

x40 %342 (electroporation) % %%« & & # X k @ifocd § 0L %éﬁﬁilmﬁt%if;

WEE P fein L - BT A B S - T
R IR G R BT BT T e WERTEEAL B 3 T > DNAE X A 5 F)
IR A G LE R UL L I ﬁﬂ?ﬂﬁ?ﬁﬂg&;@}mé °

P& A ) Rt pieEe 2R ox 2opA M wHip0 MA iR AR
FRe® gahet > A1 %R -~ E2AHDRATFEY > LFHRE R

AR ARE FL T % o

143 22~ N FEM A F $ ik 5L (InVivo Imaging System » IVIS) g2 ¥ k55
AR R MRS B RE A RRATERZE BEFL AN &
GRS P ERERSF S N EFLEE LA o IVISE S HEHE
FenhE o N RR kA I SRR T AN L kP RIE A E
rE ke B I HERLI R A 4§k Bt g At ACCDAp 8 R
WE S ABBREL TR - B B TR RGF ot KRT U ME SRR §

TRt BAL BT R ard e AP L B IVIST * i Bijs 8 p mCherry
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FIEEfr R R - HREHERA S F LA A2 e R e RE 20 G M
AR T fLiag s | KR e 4 T 5 0 A Fl 54 & SDF-1 4p Mo
FAg o S 0 SDF-1 3ev Fens N Ra 3o T AR - & 2P

TR 2L TR T A F 0T B P W02 SDF-la FARES £ v T 1
Eradifod 2> N 7 A F@E > k0 f2 SDF-la fB* &F 2 fjwt chig
oo

BERR > AMFHE AR

1 # R 25 AT 57

2. * it SDF-lo fFHAE & 0 A4 ?

3. 4% (4 5 SDF-la 748 L7 4 8 &) SDF-la 35 7
4. SDF-la s § 372 L340 M 2

5. SDF-la st & Bigizimre aguld f 9
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OPTI-MEM ( Invitrogen ) ~ mCherry antibody ( Clontech ) ~ GAPDH antibody

( Epitomics ) ~ BCA™ Protein Assay ( Thermo ) ~ OMNIfect™ ( Transomic ) ~ mSDF-1
ELISA kit( Abcam )~ pLenti-C-mGFP vector plasmid( Origene )~ pTRE-3G-BI-mCherry
plasmid ( SnapGene ) ~ Plasmid Miniprep purification kit ( GeneMark ) ~ Maxi Plasmid
Kit ( Geneaid )~ VEGF antibody (abcam )~HSP 70 antibody ( GeneTex )~recombinant

SDF-1a protein ( GeneTex ) ~ transwell assay ( Millipore )

3.2 B 5wtk

B ArEe t aniw etk HEK-293FT (kidney cell line from Homo sapiens and is
highly transfectable) 2 U20S (osteosarcoma from Homo sapiens with osteoblast
phenotype ) 35 % p £ Wiw®e B jc g ¢« (ATCC) #7pEi¥ » 12 Dulbecco’s Modified
Eagle’s Medium (DMEM ) complete growth medium (10%#x 2 s 7 ~ L-glutamine -
Antibiotics ) ** 37 & » CO, 4 & 5%32 % - cbMSC-Htert (imortalized human umbilical
cord blood mesenchymal stem cell) &k p 2 # Fh %3 2 7% ¢ < (BCRC) > 1
a-Minimum essential medium (20%#x# x5~ ~ Earle’s BSS ~ L-glutamine ~ sodium
bicarbonate~ non-essential amino acids~sodium pyruvate ~Human-bFGF~Hygromycin )

% 37 B > CO2 A B 5%32 4 o

10



3.3 £ 7€ & (gene construction)

331 FEi F B

B AiE f;*:? pLenti-C-mGFP F 3k F] mGFP 41 * *2414% Xhol ~ Pmel *» T »
H ARt g 0F S Lokt A 51+ tForward primer AACTCGAGATGGTGAGC
AAGGGCGAG - Reverse primer AAGTTTAAACCTACTTGTACAGCTC - PCR * &
iE i+ 4o @ Forward primer and reverse primer : 1ul > Template : 1ul » 10X PCR buffer :
Sul > ANTP : 5ul » Tag polymerase : 1ul,ddH,O : 37ul » Total volume : 50ul - 8 & if
B(HBm-)95C 2445 (H S ) BARM EA L 95C 2045 37C 2045
72°C 90 F) 0 F RiET A0 Xk (HF= ) T2TC 34400 F g AR R AEN
4C £ # R~ 4>° pTRE-3G-BI-mCherry 4 %] mCherry » {1 % ip I '34145

Xhol ~ Pmel *» = 711bp iF 5 $4x -

332DNAEELEF B

BEHPABTARRRPCR A 18 > M las 3 PCR A ik 11 3 b
Bl L 3R TR 1544 o F iEir 5 P PCR DNA (insert) 3ul » vector
1ul » ligase 1ul » 5X dilution buffer 2l » 2X lagation buffer 10ul » Total volume 20pl °

BRIER R 331

333 4 % Her 3 (transformation)

£

B -80C k4P~ 4 %% iz e (competent cell) ECOSI101 4 » ¥ & FE ° > A

B LAt o B A2C 45 ) kB Bkt 2 MM > W R DERISY R E

Bk

BB 80ug/ml Ampicillin (hF R £ A o BEEAS > VCEEHEHLE
16~18 /] P o [ X K H L3 & A ¢ PeB~#c B colony T 96 3L 4 » & B colony 4 %12

% 50pg/ml Ampicillin 50ul LB ** 200rpm » 37°C & 48 ¢ 32 % 40 » 45 -

11



3.3.4 £ pLenti-C-mCherry

B~ 1pl 7 DNA ig 7 colony PCR » PCR ¥ J& i i 4c™ & iz 1pl > forward and
reverse primer 1ul > 10X buffer 2ul » 2.5mM dNTP 2ul » ddH,O 12.8ul > Total volume
20ul e B R GFE (H - )95C 5 A4 (HA- ) EAREM RA L 95C 604
40°C 30455 72°C 604 > & BT 30 = th%k (H A= ) 72°C 10 A48 - F ' &
(S REFNAC o o @B RFE:uDNA L F L g I 2P~ 06 34 &5 ¢ HH R 575

2 FpRe o~ & 2mlLB/Amp ¢ ¢ 27 TR o

3.3.5 £ % pLenti-T2A-C-mCherry

T FEEL(S 0 1% 24145 Xhol ~ Mlul *» B pLenti-C-mCherry » 2 RS
DNA - it backbone - ¥ d 7 (&% K w#r) & = 5-Mlul-T2A-Xhol-3* > T2A
B 7] 1 5°>-GAGGGCAGAGGAAGTCTTCTAACATGCGGTGACGTGGAGGAGAAT

CCCGGCCCT-3" « B 0.5l 48 fc 200 ng T2A i& (7 4% £

3.3.6 £ % pLenti-SDF-1-T2A-C-mCherry

#-Fo~ a2 4t plenti-T2A-C-mGFP 1 e %] RRBPL {1 * *3414% Sgfl ~ Xhol
2 HARINA T TG UM o PR A2 430 pcDNA3.1-mSDF-1 t ek 7]
SDF-1 41 * #p Fe *2414% Sgfl~ Xhol *» = 270bp i® 5 #-47 > ¥ &K 3+ 4515 Forward
primer AAGCGATCGCATGGACGCCAAGGTCGTC - Reverse primer AAACGCGTC
TTGTTTAAAGCTTTCTC - PCR » i 2 2 B R if 2 b 3.3.1 o 53 Pq % 7 A4k
BIPCR A 4715 » MPME B B hPCR AS R L3t bliR & » 3 F RT3 E
15 st o F it 2 g REE R 332 £4F <~ % A3 - PCR m:d
pLenti-SDF-1-T2A-C-mCherry & » r2 3§ *3 %% Kk FEinfer TR 8.7 24k & &
P96 34 Y MBS Fikter & 2mILB/AmMp F ¢ o - i@ 0 ¥ - F 0

s3I L ERE L ERE S S Y

ek
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337 B EFH

ff-% > 3~ 15ml 3 1.5ml gt § ¢+ 4t 12000rpm 60 5 » 3 1 i o e »
200ul PD1 buffer » 2.3 /4 & #3593 Bi% o £ 4 » 200ul PD2 » i+ = i3 i R &
323 o 4c» 200ul PD3 buffer » fsf - =t {8 > .o 12000rpm 30 F) o B~ 41 ¢ 50 5
AR 7o X HBIRE F hoc kot 2mlJ f F 2 ¢ o Hre 12000rpm 30 5 0 #
R gk e be o 600pl 7§ o fRhwash buffer 3 @i F ¢ o 4t~ 12000rpm 30
Pis o B RABFRT A o BF I 4o 12000rpm 5 A 15 BRI R 15
£ 4e » 50pl hrelution buffer 2] Em g » # E T ° 2 4 &1 4 12000rpm 1 4 45>

@5 -

338 B4 FFH

#4500l i ] 1 9E £ A %45 5 S0ug/ml Ampicillin ¢ 250ml LB » ** 37
C ~200rpm B iFss % 16~18 | pF o fE % > B-FiR Bl 1 250ml g Y o g 4
‘C 8000rpm 15~20 4 45 - 2 %J Fikts > e~ 10ml 7 RNase <7 PM I buffer i+
Ty R Ao I0MIPMT - s - s TR THE 2~5 4 4818 > 4 » 10ml
PMII buffer - fmi - =x @3 7% R 355 > £ 4.« 4°C 8000rpm 30 4 48 o B~ + i
RALEE R 9 BT R 0 4o~ PW buffer 30ml ik o AR R E Y
4v ~ 12ml PEL buffer {44 & & > & f 4 » 4.5ml isopropanol ;R & 355 {5 » # % %
B 30 & 48 - Zw 4°C 12000rpm 30 4 4& 75 4 ",%j Gt o XL TSYIFRE T Ik 4 2
Koo #e 4°C 12000rpm 5 4 45 fs p AR 52 10 & 48 0 e » 500ul TE buffer w3 » ¥

3P # DNA -

13



34 wmeg%

1% f 3R e e e B o ve A B o Y 7.5%10° cells/20cm dish % 10%
FBS/IDMEM #2 % If & ° B~ 24ul OMNIfect+600ul OPTI-MEM ¥ 12ug DNA+200
OPTIMEM R &t itdmfaaik > ¥ ETH#E 1044 BRERS B2 P R

L3155 o Fwre kA 24 | PFS > BB R AR H = OPTI-MEM -

35 % § sme i & A B

EREE L2 e A5 812244872 ) PEAUS R (S 0 TP R § e 2
¥ 4 £ (supernatant) T 15ml &< g - /8 T &< 1000 rpm 3 4 48 {5 {2~ ik o
12 Millipore 15ml 3KD Centrifugal Filter Unit i& {7 )k %53 200ul £ (3000 rpm-4°C)>

2 BCA™ Protein Kit & 7 2.8 o

3.6 #£3x mCherry ¥ %

B 4 e 203FT fnve ¥ K BEACEET 0 10k LB mCherry £ i

FOrE Nihie ko ELRE L g o

3.7 e p Fov JenE B

fmPe PBSHE S {8 0 Bgpts de » ImlehTrypsin s B o~ 32 & 45 ¢ 5-104 48 -
2 2ml DMEM# ™ ‘w2 {3 > 3. (1000 rpm > 34 48 ° RT) & 4 %J ik » DMEM
WAoo FIF LR it Y A R e S o £ 4w {5 (1000 rpm > 34 45 0 RT)

B
B iR o A ArepPBSH ik 0 gz fs 4e » i 2 PRIPA lysis buffer - 12 m vz 21 )

14



4 é@iﬂﬂé”"(‘?&‘«a&y

4 cx
;\\;’a\' %

)f_,

b

ol
rpm s 20/ & » 4°C) {5 feB 1 Fi - g

RIPA lysis buffer

150 mM NaCl

0.5% Sodium deocycholate

4X Sample loading dye

2 % Glycerol

20% B-ME
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3.8 SDF-1q w84 4 & = ¥ 385% (ELISA)

R 54 AR 5 9.38~600 pg/ml - & A B p A I B Bt iR AR iR
& &3~ 50ug 2 OPTI-MEM £ f A8 51 100ul « % & “74 % S5 & 4+ #-100pl

cfR I ek 54 B3 @ FER coating b B - MR 96 ViR o B L

ek
Rd
%

% 2.5 ] BF o 2 154 » 300ul/well i e e 0 A - FME AR ET
WE L REORFLY FASER TR o b r Z P A FIE TR 45 Ak
B {é 4 ~ tetramethylbenzidine( TMB ) 100ul/well & ¢ » 5 8 & ¥ k3c® 30 » 4518 o
T pEd € €2 REJT > BT » 2173 7% (stop solution) 50ul/well » 4 & 37 ¢

ot
2% ¢ > T¥ 22~ ELISA (Enzyme-linked immunosorbent assay ) 4 3% sk 3% i%

o

feh E 450nm Tple kB o OD B BB Y Mk B ER o

39 & * g%/ (Western blot)

F e * ehi 73 SDS-PAGE » [ % fieh= (polyarcylamide) «H ik %4k -
RPp AT IG FAF R koo fel 12~15%7 kR 0T A A o 27 loading
@ eg-v B LR & sample loading dye - 17 100°C i -k 4o #4 10 2 48 0 vk F#F B 10
A48 2 154 » SDS-PAGE T A8 7 % 74 o 14 G F 4 + 35 %% (formula protein

marker) # i A% FEd FA IR HMPA BEIIGEE 2 0 27 o Fenggid o

~F Firid * endig F v (transfer membrane) i Hybond C-extra nitrocellulose

( Amersham Pharmacia Biotech ) o #-pa = 7 jx % # BT 5 @ # % N 3 % &
(Hofer) ;3 » #& 7% % 7% (Glycine 43.23¢g > Tris 9.08g > Methanol 600ml - 4 2dH20
3 3L) M E R 100 ki 7 120~180 A 48 > & 230Gy FEFIEA R o 2D
6 11 5% s g dmks (JA 3 TBST ¢ ) blocking — /] P » © 348 5 b 5 AR endt
WooP Y R R - M A S F IR - MR R IX

16



TBST (1X TBS+0.25% tween-20) % ffm% ‘2%7'36~ o pE o & 10~20 & 4B 4k - =KET
BEE R o 2F L - spukl (HRP-labeled antibody) *> %8 T (8% — B s 1
TBST ')pii%’ﬁ— /| pEF ('J%iﬁﬁ PEiE R ) Bis e » ECL B R 3A# (Pierce » #34080 ) »

X kR Rk

¥ ch— BB B

Rl Ve By Catalog Source
mCherry 1:500 632543 Clontech
GAPDH 1:6000 75834 Epitomic
VEGF 1:500 ab46154 abcam
HSP70 1:3000 GTX104126 GeneTex

3.10 #* w2 845 5% (Transwell assay )

L 482430 T K 35 % 4 A w)4e ~ 600ul 7 0 ~ 10 ~ 100 ng/ml SDF-la v i e %
3 o £ #transwell chamberc » ¢ 4ol £ R 243V T R A 47 > BEF PR T
w2 2.0x10M% 53 2§ 7 (serum free) shimfe 33 &% ¥ > #4244 2 200ul »
B37TCH % 7 1 %48 Frie > transwell £ A= ¥ 5 i e 33 £ 7 > U T0%IFH 7

T mre > * 5% (crystal violet) % ¢ 304 486 0 1= KRG 0 1 1 o

P b K et R 23 o U AR LR L § SRR LR T R e o
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yr g FHRESE
4.1 ¥ kBfs™ mCherry ey sk £ 2

012244872 /| pFenim®s fic i o 1.24%10'~1.73*10" 2. & > 0~48 /| P& 2
R E S P72 Pramtedich b 0 KA g2 BE LA Aa A S A
T e 203FT el Bl G S A LW pORIET L N SR o W KB ET S
kgegd o mCherry §aizsk > 24 ] BEII N Ak L OBE o p PR ST R B K ik
fmie § T0% © 24~T2 o Priz i A MR o P R B|ETH L ik mie £ 80% 0 AR

24~T2 | P2 X XA MEIB2 L (B1)o

4.2 e p iimCherry v ¥4 3R

& SDF-lo & 4 18 59 293FT fm?e » A 5E 1224 ~48~72 | ez £ {8 » &
Prlmie ) ded B Hud S ELE R R N SDF-lo Rv Fen® it o AR KPR
mCherry cnk L a2 18 12 ] pFp 2 P kg > A 24 @4+ 2 > A 48 ) pFen
FmTEI B BFLT2 P mCherry shi FE @ € 7% (Rl 2)e o > L 8:2
L SrERy s T TR mCherry ¥k d-0 g 2R FREF A7 5%

ShE R 4 0 B~ R -

43 # § m% 32 % A SDF-1a 2 2

& SDF-lo # 4 4 cn 293FT fm% » 45 12~ 24~ 48~ 72 /| Prerus % 145 > I
Bz s & ¥ URSI LA SRR A A7 SDF-la # hg i o B
B SDF-lo BA# cch B g ¥ 4 AfcbopFuian 2 (R 3)12 ] pFra s

11 SDF-1a % ehE {ril 7 ¥ » SDF-la &0 control fegpit » @ 5 AgF ek = > 24
i ; ;
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PERS L Ae P B 0 B 24~T72 o) PR R R A 2 & o

4.4 SDF-10 3% ¥ 13 VEGF % 2.

=P AL EFF (VEGF) A7 afp i %o ¢ 374 chd £ 5|5 - & SDF-la
)2, VEGF § B B 2 cd %t o f4e » 10 ng/ml sh/e w] VEGF e L E

YEHB e 1T 25 100 ng/ml he %] VEGF chi RE R+ I B e 13 &

(B 4)> 7 @4 SDF-lo 7 it § WiEs #4724 > R &2 ¥ LR ER Y THE

EER IR B

45 iriwme B %R

v g Bl 4e ~ 0~ 10 ~ 100 ng/ml SDF-1a i %] » 7 4% L5 F SDF-la -9 &

B R PR 4 iR @4 i 4 4 PR S (B 5) &7 SDF-la® 7 3

PLIE A BT EF fn v i8S o
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http://zh.wikipedia.org/wiki/%E4%BD%93%E5%86%85
http://zh.wikipedia.org/wiki/%E8%A1%80%E7%AE%A1%E6%96%B0%E7%94%9F

$7 % B%

~F % 7 4o SDF-la 12 OMNIfect™ $i % & 293FT sk 2dg » wraz i eh
SDF-lo fr#8ic & /e > * 7 f32d) SDF-la $-v § o ~§ %~ 232 SDF-lo £ 5
FATA AP > TR RGER i e il > VP ArE fh SDF-lo FREE § i
Mo i T TRAERY > AKE #- OMN Ifect™ i& 2 :c 11 B o K 47 %% ( polyethylenimine »
PEI) i*5 A7 @ekeh= 58 > 58 ¥ SDF-lo FREGET & F wre & 7 4Rk a* w

*z (gingival fibroblast) % ‘w2 ¢ & it 4 R R
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SR
6.1 SDF-1 3¢ Fic i @its Bk

1A et 3 %A SDF-1 3ov A L enfid - 20 40F & 158 | pr2 4
¢ 1< 40%-60%:1 SDF-1%» & s g @3 7-9 = %o ool 3o
Faprt o w24 P pE o Fed Foofini FR B OCEA o Ra 24 2t
v T AT B TR RFEE e Ainvivo f % > SDF-1
grinvitro 2% ¢ (M Tt £ SDF-1 39 J+ F&w % copE @ o & 7] 50%:48
X oSDF-1 Y FEI - 2@y eV adFfsMpFLEIFr ke
A e SDF-1 % 44 %0 o

d o /5%? A0 3t invitro 2 invivo é0F S& > SDF-1 34 BT enff 2 e
LR R E R LT TR i s 8 AR B R0 TR
WL BoLhn ¥ oA F kv FR%E g gk %2010 # Rabbany
%7 3 B 7 A K incisional wound e S -4 ¢ o 4 w12 SDF-la F-¢ F{ef
Hicor Grdopd 4 2 EA K sAERARS 7 B 0BT R FioT R

Bt LR R s ApE o

bAF T %Y o SDF-lo F 484 43618 12 | pF e SDF-la ff 22 £ fri

¥ ~ SDF-lo eocontrol fefpvt @ 5 Ba 42 > {o 72 /) pEApt 9 5 60% 24 /] p* 3|
2 P2 enSDF-lo % & R & et 47 224 ) PR 5 T2 /] PFE £ e 80% o

A bl BA R 0 3 AL SDF-la F A LT A K R RE i e

45 hi 4 o
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6.2 m¥eiA R Jﬁ*ﬂ?”’"" Tk R ?

e R L 2 A R A SN MR RRE B g o MR
F R e i e S R ATA R & P REARRR ¥
- BAEY N FHE LS AR E PR I D RS e
f7 e DNA BT 222 iy VN i &5 - A & H L 5d 5 5 ik
(endocytosis)ie » mPe p > EApE &4 A N R Aard § e a BAEIR
Jof ed nimie A E o F B AR R T TERES o AL
G R MR AR ok > T g DNA ¢ f 4G o BR AR A kT4 Tt § Himve
AL A A QLA TRAHMET RZRE BL) VA BERY S

FehAF LB

Ba+ REP R Lo @iy - BER > FHRED [ RLOPREFED S
Bl R AR RS A RS Pl A G F | R PERS kS S
2k Ay g £ g P BT e mie oo 3034 35 1 N H (endosome) i3 1 ik
A 20 B F| RNA £ 85 2w 2 DNA # 8 5| im e P15 f it o 205 des

ERRAR o R BT RS W IT A E R e A ) 0 T8 A S I

ETFKEE%] g}iﬂ—/ﬁﬁi’mwl%mlf @f‘?ﬁmpéﬁﬁ"ﬁ‘iﬁ’@zﬁk’ti#ﬁ'i%%\gkrﬁ

R LBt REFrBAFHa- > 2 A1+ B RA
&R AF2F WE A S oBoussif £ 5 &>t 1995 # e S AT o G LT L iE

33 %At > 3% DNA fr RNA 4 3140 5 % mme b %00 e 4 Toeie 5 forpps

1zt

HAg &9 h&Er mbefs » " ““f#_Fr‘rJ’J-k-’Fr-—J- v WRIPI A EECPERAHE
HERA T e A PN WA A P 2R A Fehp Yo R 4 s
B A Bk frsE S fE > SR L 57 YR i i 0K % poly(2-ethyl-2-oxazoline) & =

XL TRk R O A b el 4] JetPEIY s TRk o SR A B
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