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22.  
 
2.1 SDF-1-KL5  
 
2.1.1 SDF-1-KL5  

SDF-1-KL5 1
SDF-1-KL5  

cDNA PCR
SDF-1 DNA

agatatacatatgaagcccgtcagcctgagcta
ggtgctcgagccagctttagcttgagcttcagcttgagctttccacccttgtttaaagctttctcca

NdeI XhoI
KLKLKLKLKL

GG SDF-1 cDNA 5' 3'
PCR T7 pET22b Novagen

pET22b-SDF-1-KL5
6×His

[SDF-1]–GG–KLKLKLKLKL–LE–HHHHHH
 

BL21(DE3)pLysS pET22- SDF-1-KL5

colony pick PCR pET22b-SDF-1-KL5
100 mL

isopropyl -D-1-thiogalactopyranoside 1 mM

DNA
5 mM 2-mercaptoethanol 8 M

His Trap HP, GE 
Helthcare

 



SDS-PAGE SDS-PAGE
16.5% 200 V 30 min

CBB
BCA Thermo Fisher 23252  

 
(A) 

 
(B) 

 
 

1.  SDF-1-KL5 A SDF-1-KL5 B
SDF-1-KL5  
 
 
2.1.2 CD  

SDF1-KL5
J-805

141 g/mL 0.2 mm 190 250 nm
0.1 nm 1 sec  

 
2.1.3 Boyden chamber  

UE6E7T-3
MG63  JCRB Dulbecco's Modified 

Eagle's medium DMEM 10% FBS L- 2 mM
100 units/mL 100 g/mL

37 5%CO2 4 6
 



24
2 % Pluronic F-127 Sigma

 ( 8 m) 
0.1% bovine serum albumin

DMEM 2× 103 
SDF-1 0 100 ng/mL 0.5 mL DMEM, 2 mM 

L- , 100 units/mL , 100 g/mL , 0.1% 
bovine serum albumin 24 4

IX73, , 
15)  

 
2.1.4  

UE6E7T-3 MG63
SDF-1 CXCR4 CXCR4 

mRNA RT-PCR
SV Total RNA isolation system 

Promega total RNA cDNA synthesize kit (Roche)
cDNA cDNA CXCR4

ggcagcaggtagcaaagtga
tgatgacaaagaggaggtcgg 16) DNA 94 , 30 sec

64 , 30 sec 72 , 30 sec 35 PCR
PCR DNA 2

 
 
2.2 SDF1-KL5  
2.2.1  

L-lactide-ε-caprolactone P(LA/CL)
5 mm 0.5 

mm 95.2  300 m 186.78 
mm2  



2.2.2 (SEM)  
SEM VE-8800, KEYENCE SEM

1.7 kV
 

 
2.2.3 SPR  

SDF-1-KL5 P(LA/CL) SPR
 

P(LA/CL) CH3Cl 0.4 % SPR
4000 rpm 90 sec

P(LA/CL) SPR
PBS 1

SDF-1-KL5 PBS 10
PBS 9 SDF-1-KL5

20)

SPR SDF-1-KL5
 

SDF-1-KL5 P(LA/CA) Langmuir
A B

AB  
 
 A ( ) + B ( )  AB ( ) (1)  
 

 [A] [B] [AB] (1)
Kd  

 
 Kd = [A][B] / [AB] (2)  
 

 



 
 [B] + [AB] = [B]0 (3)  
 

[B] 0 (2)
(3)  

 
 Kd = [A] ([B]0  [AB]) / [AB] (4)  
 

(4)   
 
 1 / [AB] = ( Kd / [B]0 ) / [A] + 1 / [B]0 (5) 
 

[A] [B] (5) Kd / [B]0 Y
1 / [B]0 X = 1/[A] Y = 1/[AB]

Y Kd  
 
2.2.4 SDF1-KL5 P(LA/CL)  

P(LA/CA) 5 mm 0.5 mm 200 L 
SDF-1-KL5 0.5 1 10 g/mL 24

SDF-1-KL5 SDF-1-KL5
P(LA/CA)  

SDF-1-KL5 Micro BCA Protein Assay Kit
Thermo Scientific

200 L 37 2
562 nm

SDF1-KL5  
 
2.3 SDF1-KL5 P(LA/CL)  
2.3.1  

4 Fischer



 

5 mm
2 5 mm

SDF-1-KL5 P(LA/CL)
PBS

2
 

 
2.3.2 computed tomography CT  
SDF-1-KL5 P(LA/CL) 8 12 16 20 24
28 CT Skyscan 1176, Bruker, Kontich, Belgium

Digital Imaging and Communication in Medicine DICOM
CT 512 × 512  pixel

0.01 mm DICOM
Zedview, LEXI

STL
Standard Template Library
Rapidform, INUS, Technologies

FreeForm, SensAble 
Technologies

 
 
2.3.3  
SDF-1-KL5 P(LA/CL) 28 4



14
Optimal Cutting Temperature

30 m
HE IX73, 

,  
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3.1 SDF-1-KL5  
3.1.1 SDF-1-KL5  

SDF-1
SDF-1  

17)

K
L KLKLKLKLKL KL5

 
SDF-1 CXCR4

SDF-1 N
18) SDF-1 KL5

SDF-1-KL5 SDF-1
SDF-1 C KL5  

SDS-PAGE
2
SDF-1-KL5  

SDF-1-KL5  
 
 



 
2 SDS-PAGE . Lane 1 , Lane 2

 
 
 
3.1.2 CD  

SDF-1-KL5 CD
3 200 nm 230 nm

 
208 nm 220 

nm 216 nm
19) 

3 SDF-1
20)  

SDF-1-KL5 SDF-1
KL5 His

 



 
3 SDF-1-KL5 CD  

 
 

3.1.3 SDF-1-KL5  
SDF-1-KL5

 
SDF-1

SDF-1-KL5 SDF-1

 
SDF-1 CXCR4

21,22)

UE6E7T-3 MG63 CXCR4 RT-PCR
4 CXCR4 mRNA



CXCR4
SDF-1  

SDF-1-KL5
5 SDF-1-KL5

SDF-1-KL5
 

KL5 His SDF-1
5 1/10

KL5 His
SDF-1-KL5 SDF-1-KL5

 
   
 
(A)           (B) 

                
        

4. RT-PCR CXCR4 A
UE6E7T-3 B MG63  

 
 
 
 
 
 
 
 
 
 



A B  

 
5. A B SDF-1-KL5

1 SDF-1-KL5
 ± n = 5  

 
 
3.2 SDF1-KL5 P(LA/CL)  
3.2.1 SDF1-KL5 P(LA/CL)  
SDF-1-KL5 P(LA/CL) SPR

6 P(LA/CA) PBS SPR
PBS SDF-1-KL5 SPR

5 190 mdeg
SDF-1-KL5 10 PBS SPR

SDF-1-KL5 P(LA/CA) SDF-1-KL5 PBS
 

Azzam 23) Knoll24) SPR
SPR

SPR
1 mdeg 1.1 ng/cm2 6

SPR SDF-1-KL5 0.22
g/cm2  



SDF-1-KL5 7A
7B

7B 2.2.3 (5) Kd

K  = 9.8 × 10 8 mol/L
 

SDF-1-KL5 P(LA/CA)
 

 

 
6. SDF-1-KL5 P(LA/CA) SPR  

 
 
 
 
 
 
 
 
 
 



(A) 

(B)

 
 

7 SDF-1-KL5 P(LA/CA) A
B SDF-1-KL5

 



3.2.2 P(LA/CL) SDF1-KL5  
P(LA/CL) 8A SEM 9B

P(LA/CA)
300 m  

P(LA/CA) 10 g/mL SDF-1-KL5 SDF-1-KL5
P(LA/CL) SDF-1-KL5 Micro BCA

5 mm 0.5 mm P(LA/CL) 0.3 
g 0.16 g/cm2  

 

 
8 P(LA/CL) A B SEM  

 
 
3.3 SDF-1-KL5 P(LA/CL)

 
0 0.5 1 10 g/mL SDF-1-KL5 SDF-1-KL5

P(LA/CL)
8 28 CT 9

 
0

8 28

CT  

(A) (B) 



10
PBS

SDF-1-KL5 P(LA/CA)
8 28 10 

g/mL SDF-1-KL5 P(LA/CA)
SDF-1-KL5 8

28

SDF-1-KL5 P(LA/CA)
 

 

 
9. CT  



CT
10 g/mL SDF-1-KL5 P(LA/CA)

28
HE 11

SDF1-KL5
28

CT 9
11
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29)

  
 
 
 
 
 
 
 
 
 



 
 

 
10 CT  ± 

n = 3 Student’s t-test p < 0.05  
 
 
 



 
 

11. 28 HE A
PBS B

SDF-1-KL5 P(LA/CA) SDF-1-KL5
10 g/mL  
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