SN-38

22

2011 3

47-096334

DDS,

SN-38



Enhanced permeability and retention

SN-38

SN-38
ErbB-2

EpCAM

1 SN-38

2 B84

1-1
1-2

1-3

10

10

11

12

13

14

16

16

17

19

19

19



2-1

2-2

3-2

3-3

34

3-5

3-6

3-7

3-8

3-8-1 Protein Chip CM10

3-8-2 SELDI-TOF-MS

SN-38

DTT

SH

SN-38

SN-38

SDS-PAGE

SELDI-TOF-

4  Flow cytometry

5

5-1

5-2

5-3

2 B84

Free SN-38

Total SN-38

SN-38

SN-38

(HPLC)

20

21

21

22

22

22

23

23

23

24

25

26

27

30

30



33

33

34

37

37

38

39

40

42

43

47






SN-38 SN-38
2011 3 47-096334

DDS, ,

1980

carboxylesterase (CES)

2
, 2 SN-38
ErbB-2
2
EpCAM
SK-BR-3
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DDS: Drug delivery system

DTT: Dithiothreitol

mab: Monoclonal antibody

DTNB: Dithionitrobenzoic acid

CES: Carboxylesterase

FBS: Fetal bovine serum

PBS: Phosphate buffered saline

PEG: Polyethylene glycol

SELDI-TOF-MS: Surface enhanced laser desorption/ionization time-of-flight mass spectrometry
EpCAM: Epithelial cell adhesion molecule

MW: Molecular weight
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4 SN-38
CPT-11
[18-22] CPT-11
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[23, 24] SN-38
| CPT-11 SN-38
in vitro 1,000
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7 ErbB-2

ErbB-2 (Her2/neu)

[39-41] ErbB-2 ErbB
ErbB-2 ErbB
2 [39] 15-20% ErbB-2
ErbB-2
1 [40]
ErbB-2 2
8 EpCAM
Epithelial cell adhesion molecule (EpCAM/CD326) 1
EpCAM
[42, 43] EpCAM
Cadherin-Catenin
wnt EpCAM
[42, 44]
EpCAM EpCAM

[45, 46]

EpCAM
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2 SN-38

SN-38 (  DDS)
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1 SN-38

SN-38
( )
PEG
SN-38 SN-38 SN-38 E
SN-38 SN-38 N
2 EpCAM (B8-4)
EpCAM (1gG1)
(B8-4) EpCAM

B8-4

1-1

SKBR-3  American Type Culture Collection

1-2
SK-BR-3  McCoy's 5A Medium (modified) (Wako ) + 10, (v/v) % Fetal Bovine Serum
(Tissue Culture Biologicals ), + 1 (v/v) %, L-Glutamine (Sigma ), + 1 (v/v) %
Antibiotic-Antimycotic (Anti-Anti, Gibco ) 150mm Dish
(Corning )
PBS (-) (DPBS, Invitrogen )
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2mL  Trypsin-EDTA (0.25 (w/v) %, Trypsin-lmmol/l, EDTA 4Na

Solution With Phenol Red, Wako ) 37 5%CO,
18 mL  McCoy's 5A
Medium (modified) 50 mL centrifuge tube (Corning )
1200rpm, 4min, 4 10 mL
McCoy's 5A Medium (modified) McCoy's 5A Medium (modified) 25 mL
150mm Dish 1mL dish
dish 37  5%CO,
1-3
150mm Dish

50 mL centrifuge tube
5 mL (

) tube (Cryotube Vials, nunc )

0.8 mL -80 6

2
2-1
Alexa Fluor 647 Protein Labeling Kit (invitrogen )
PBS 1 mg/mL 1/10 1M
(Component B) 100 uL  Alexa fluor 647 reactive dye (Component
A) 1 15

-20 -



Spin column (Component D) Purification regin

(Component C) Spin column  Purification regin
1.5 mL Spin column 1,100><g, 4
3 1 Spin column
Spin column empty collection tube (Component E)
1100><gq, 4 5 Alexa 647
2-2
Culture Slides 4 Chamber (BD Falcon ) 5x10*  /well 500pl
37 5%CO, 24
30 pg/well 37  5%CO, 30
PBS (-) 500pl McCoy's 5A Medium
(modified) 500 pL Biozero BZ-8100 (KEYENCE)
3 SN-38
3-1 DTT

5mg/mL 2mL 5x>=PBS(-)pH8.0 2ml Ultra Pure Distilled Water (Gibco
)4ml  10ml Centrifuge tube (CORNING) 37 30
50mM DTT (SIGMA ) 2mL 37

30

-21 -



3-2
Ultrafiltration Membranes DIA25mm (MILLIPORE ) 60
Stirred Ultrafiltration Cells 8010 (MILLIPORE )

Stirred Ultrafiltration Cells 8010 3-1.

500 rpm 0.25 MPa 10 mL 1
mL PBS(-) 9mL 4
DTT 0.001 mM
nano drop (Nano Drop Technologies ) A280
3-3 SH
DTNB  PBS (-) 5mM 5mM DTNB aul 3-2
8uL 20 A412nm
nano drop 0.1 mM-0.005 mM  DTT
8 pL SH
A412 DTT DTT 1 SH
2 DTT 2 SH
3-4 SN-38
SH 4 SN-38 (SN-38 E, SN-38 N)
37 30 4
60 DTNB SH SH
1 SN-38
SN-38 Ultrafiltration Membranes DIA25mm ( 1,0000 )
SN-38 1,000
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2.0 mg/mL MILLEX GV (MILLIPORE )

3-5

SN-38 SN-38 nano drop

BCA Protein Assay Kit For Protein Assays Using Bicinchoninic Acid (Pierce )
SPECTRA MAX 190
Trastuzumab ( )  0-2.0 mg/mL

3-6 SN-38

3-3. 1 SN-38 3-6.

SN-38 SN-38 9.0 (nmol) -80

3-7 SDS-PAGE

Super Sep™Ace, 5-20%, 17well (WAKO )

(25mM Tris, 192mM , 0.1 (w/v) % SDS) 5%
SDS (125mM Tris-HCI pH6.8, 2.3 (w/v) % SDS, 10 (w/v) %

5 (viv) % 2- , 10 pg/mL )25puL  Ultra Pure
Distilled Water 10 pL 10 ug

Precision Plus Protein Standards 10 pL
20V/ 80 ( (WAKO ) 100 mL
(WAKO )400 mL Ultra Pure Distilled Water 500 mL)
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20 20 Quick-CBB (WAKO
) SolutionA  SolutionB 30
=(1:1, viv)

30

3-8 SELDI-TOF-MS

SELDI-TOF-MS (SELDI  Surface enhanced laser
desorption ionization) (TOF-MS  Time of Flight mass spectrometer)
SELDI
[47]
TOF-MS
TOF-MS ( )
[47]

3-8-1 Protein Chip CM10
Protein chip CM10 (CIPHERGEN ) ( Chip ) 50 mM
Glycine-HCI, pH3.0 ( Binding/Washing Buffer ) 150upL 5
5 Binding/Washing Buffer Chip  Binding/Washing Buffer 150 pL
5 Binding/Washing Buffer 1.0 mg/ mL
Binding/Washing Buffer 10 Chip 100 pL 20
Binding/Washing Buffer 150 pL 5

Binding/Washing Buffer 400 pL 20

-24 -



3-8-2 SELDI-TOF-MS

50 ( ) 0.5% (WAKO ) 140
pL  SPAtube (BioRad ) \ortex SPA 5
1L Chip Protein Chip System,

series 4000 (Bio Rad )

4 Flow Cytometry
SN-38 Flow Cytometry
PBS (-)
5mL  Cell Dissociation Solution (1>) Non-enzymatic (SIGMA )
37 5%CO, 10

20 mL  B.E. PBS (1.7 (vV/v) % BSA (SIGMA ), 2mM

EDTA) 50 mL centrifuge tube (Corning ) 5 mL

Polystyrene Round —Bottom Tube (BD Falcon ) 3.0x10° 1500rpm, 4
5min lug

20 4mL B.E.PBS 1500rpm, 4, 5min

Alexa 647 2 (Invitrogen)

puL 20 4 mL B.E. PBS

1500 rpm, 4, 5 min B.E. PBS

500 pl 500 pL 5 mL Polystyrene Round

—Bottom Tube with Cell-Straner Cap (BD Falcon )
Propidium lodide (invitrogen) 1 pL BD FACS Calibur
(BD ) 647nm
FlowJo (TOMY DIGITAL BIOLOGY)

-25-



5. (HPLC)

5-1. Free SN-38

HPLC SN-38 SN-38 HPLC
=55 45 (VIV)
CPT  1mM / 1 1,VIV) 20 nM
SN-38 50 uL, 1 mM / 1 1,VIV) 10 pL,

20 pL, 20 nM CPT 30 pL

Centrifugal Filter Units (MILLIPORE) 12,000><g, 3min, 4
(Cat. 11191021 )
(Cat. 5394F-09G )
SN-38 500 mM 500 mM PBS

5-2. Total SN-38

SN-38 SN-38 SN-38
CPT 1mM / (1:1, VIV) 20nM
SN-38 50 pL, 100% 5L, 0.1 M HCI 5 pL, 0.7 M NaOH 10pL
30 0.7 M HCI 10 pL, 20nM CPT 30 pL
Centrifugal Filter Units (MILLIPORE) 12,000><g,
3min, 4 (
Cat. 11191021) ( Cat.5394F-09G)
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SN-38 500 mM 500 mM

PBS
5-3 SN-38
(HPLC) 5-2. 5-3. SN-38
Waters 2695 Separation Module (Waters )
HPLC Mightysil RP-18 GP 150-4.6 (5 um)
0.1M (pH 4.2): = (55:45, viv)

1.00 mL/min Waters 2475 Multi A Fluorescence
Detector(Waters ) Waters 2996 Photodiode Array Detector (Waters ) 430
nm, SN-38 area 540 n CPT area SN-38 area

CPT area SN-38 response () SN-38

(%)  Total SN-38 response Free

SN-38 response 100 ()

SN-38 response=SN-38 area/CPT area

SN-38 (%) =Free resuponse/Total response > 100
6
96 Well Cell Culture Cluster (COSTAR ) 2,000x10%  /well 100 pL
37 5%CO, 48 48
100 pL/well SN-38
10 - 0.0001 pM 1/10
SN-38
15 100 pL/well
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37 5%CO, 72 72

Cell Counting Kit-8 (DOJINDO) 10 100 pL/well
37 5%CO, 2 SPECTRA MAX190
A450nm
7
Student’s t-test P<0.05
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SK-BR-3 EpCAM B8-4 ErbB-2 Trastuzumab
() 0
24 B8-4 0

Trastuzumab 24

A:B8-4 B: Trastuzumab

i ‘H
\!fufv’,
24 hrs
.

SK-BR-3 A: Trastuzumab , B: B8-4
2 Alexa 647
24 Scale bars: 50um
2 B8-4 SN-38
EpCAM B8-4 DTT ( B8-4 DTT

-30 -



B8-4 DTT Treatment ) SH B8-4

SN-38 E SN-38 N SN-38 ( B8-4 SN-38
B8-4 SN-38 E, B8-4 SN-38 N ) SN-38 SH
1 SN-38 B8-4 SN-38 E 1
SN-38  6.94 B8-4 SN-38 N 1 SN-38 6.43
(D

B8-4 B8-4 DTT Treatment B8-4 SN-38 E B8-4 SN-38 N SDS-PAGE

CBB ( 8) B8-4 150 kDa
B8-4 DTT Treatment 75 kDa
SN-38 E  B8-4 SN-38 N 100 250 kDa (
)
SDS-PAGE
SELDI-TOF-MS 75kDa
(9 B8-4, B8-4 DTT Treatment 75kDa
SN-38 B8-4 SN-38 E, B8-4 SN-38 N 75kDa
B8-4 SN-38 E, B8-4 SN-38 N 77kDa 87kDa
1 SN-38

Number of SN-38 /antibody

B8-4 SN-38 E 6.94
B8-4 SN-38 N 6.43
SN-38 SH 1

-31-

B8-4



1
3
P
-
3

B84
B8 DTT Treatment
B8 SN-38 F

4. B8~ SN-38 N

8 B8-4 SN-38 SDS-PAGE
B8-4, B8-4 DTT Treatment, B8-4 SN38 E, B8-4 SN38 N  SDS-PAGE 1. B8-4 150
kDa 2. B8-4 DTT Treatment 75kDa 3. B8-4
SN-38 E, 4. B8-4 SN-38 N 10-25kDa
w 1S B84
. ;}?::zaéa
fj \\ B8-4 DTT Treatment
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/ e
P ™~
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75000 gno00 85000 ap000 (m/z)
9 B8-4 SN-38 SELDI-TOF-MS

B8-4, B8-4 DTT Treatment, B8-4 SN-38 E, B8-4 SN-38 N

75 k Da
Da

(m/z)
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3 SN-38 B8-4
DTT SN-38

DTT Treatment, B8-4 SN-38 E, B8-4 SN-38 N

B8-4, B8-4

EpCAM

10) B8-4, B8-4 DTT Treatment, B8-4 SN-38 E,B8-4 SN-38 N

TiB8-4 SN38 N
£ Mouwse IgG isotype
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10 Flow Cytometry

B8-4, B8-4 DTT Treatment, B8-4 SN-38 E, B8-4 SN-38 N

Facs

4 SN-38 B8-4 SN-38
B8-4 SN-38 E, B8-4 SN-38 N PBS 37
HPLC

SN-38

EpCAM
1 Alexa 647
647nm
SN-38
Free SN-38
( 1)

B8-4 SN-38 E B8-4 SN-38 N
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SN-38

release(%)
70 -

60
50
40 ——B8-4 SN-38 E
30 —4—B8-4 SN-38 N
20

10

0 T T T T 1

0 20 40 60 80
time(hour)

11 Fee SN-38
B8-4 SN-38 E, B8-4 SN-38 N Total SN-38 500 pM PBS 37
5%CO, 0,12, 24, 48,72

Free SN-38 0 Total SN-38 Total
SN-38 Free SN-38 release (%)

5 SN-38
SN-38 SN-38 Viability
( 12) 12 ICso
( 13

B8-4 SN-38 10
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Viability (%)

120
—>=SN-38
100
80 ——B8-4
60
——B8-4 SN-38 E
40
20 —4—B8-4 SN-38 N
0 T T T 1
0.00001  0.0001 0.001 0.01 0.1 10
SN-38 (UM
12 SN-38 B8-4
B8-4, B8-4 SN-38 E, B8-4 SN-38 N, SN-38
SN-38 Viability n=6
SN-38 cone. {phl) I C 50
.
23
B SN-38

&2 -

15 -

1 -

LX R

13 -38 8 4 ICy
B8-4, B8-4 SN-38 E, B8-4 SN-38 N ICs
*: p<0.05 (mean=SD, Student’s t-test)  n=6
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Trastuzumab  B8-4 Trastuzumab
24 (
7B)
B8-4 ( 7A)
Trastuzumab
[48] Trastuzumab
B8-4
2 B84 SN-38
B8-4 SN-38 SDS-PAGE B8-4
150 kDa ( 8) B8-4 1gG 1 150kDa
B8-4 DTT Treatment 75kDa  25kDa
75 kD IgG H H
IgG ( half 1gG ) 25kDa
DTT L B8-4 SN-38 E, B8-4 SN-38 N
10-25 kDa B8-4 DTT Treatment
SN-38 SN-38
SN-38, , PEG SDS
SELDI-TOF-MS SELDI-TOF-MS
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[47] 8 4,B8-4 DTT Treatment

8 B8-4DTT Treatment  SDS-PAGE
B8-4 SDS-PAGE 75kDa
SELDI-TOF-MS  SDS-PAGE
half 1gG
B8-4 SN-38 E, B8-4 SN-38 N 75 kDa
-87 kDa
2,000 Da
2,500 Da SN-38
SN-38
SN-38 SN-38
SDS-PAGE
SELDI-TOF-MS
3 SN-38 B8-4

Flow Cytometry

B8-4 DTT Treatment, B8-4 SN-38 E, B8-4 SN-38 N

-38 -

B8-4

75 kDa
half IgG
B8-4
77

SN-38 PEG
2,100 Da

half IgG

Alexab47

Hv Cv



19G L

8 DTT L

Flow Cytometry

Flow Cytometry

1.32><10" (1gG molecule/cell) (
whole IgG MW=150,000 )
5 SN-38 SN-38 0.1-0.001 (uM)
( 48 8,000 cells/wel )
Flow cytometry 1/10, 1/100
4 SN-38 B8-4 SN-38
2 SN-38 B8-4 37 PBS Free SN-38
B8-4 SN-38E  B8-4 SN-38 N 15 SN-38
( 11) B8-4 SN-38 E B8-4 SN-38 N
SN-38 B8-4 SN-38E  B8-4 SN-38
N
pH CES
3 pH
CES CES
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[49]

11 12 B8-4 SN-38 E  B8-4 SN-38 N
SN-38E  SN-38 N
12 pre-incubation
SN-38 0 SN-38
B8-4 SN-38E  B8-4 SN-38 N
5 SN-38 B8-4
ICso B8-4SN-38E  ICy B8-4 SN-38 N
1/10 B8-4 SN-38E  B8-4 SN-38 N 10
EpCAM B8-4
B8-4 SN-38 N
SN-38 SN-38 B8-4 SN-38 N
B8-4 SN-38 E
B8-4 SN-38 E EpCAM
SN-38 B8-4 SN-38 N
SN-38 E
SN-38
SN-38 ICso B8-4SN-38E  ICs
15
Free SN-38 SN-38
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SN-38 11 B8-4SN-38E 3
SN-38 60% SN-38 B8-4 SN-38 E
SN-38 72 SN-38
1 SN-38 3924 15
B8-4 SN-38 E  in vitro SN-38
B8-4 SN-38 E SN-38
SN-38 B8-4 SN-38
SN-38
SN-38
SN-38
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