
95

-1-2
(JBA (( ) ))

12

85

1)
12 (

MFH )
85

9

100
16 11 100

8948

6 (
2 2 1
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1 ) 9 ( )

A)

( ) Affymetrix
U133 Plus2.0 ( U133P2 ) GeneChip Human Exon 1.0 ST
array( )

1)-B)-d)
a)

2 2
1

( ) 1 7

Affymetrix

U133P2

Unigene
Unigene ID Unigene

ID 100
17,746 Affymetrix U133P2

23,934 2,109
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100
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b)
U133P2

8

225
191
22
52
49
62
38
48 U133P2
31 U133P2
20 U133P2

(MFH) 59 U133P2
35

2
(I) (II)

2 (I)
(II)

4

c) (1)
2 a)

b) ( )
10 3
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d) (1)

2 SOSUI
Localizome

1

e) (2)

( 56
101) Vital Semi-Vital Non-Vital Brain
or Fetal 4 Vital

101

f) (2)
PubMed Entrez Gene OMIM
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UCSC(University of California Santa Cruz) Vertebrate
Multiz Alignment & PhastCons Conservation 28
Conservation score ( ) Blast

NCBI 2

g)
4

2 RT-PCR

RT-PCR RNA

102 Cxxxxx1
(DC013 DC008 DC022) Cxxxxx1

Cxxxxx1
(Signal )

102 ( Cxxxxx1 )
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103 Txxxxx1

Txxxxx1-EGFP

103 (EGFP )

RT-PCR

104
17746 1 (
) ( )

111 1 2
( ) (

) 2
18 RT-PCR

8

12 (
MFH

) 85 (
9-1 3) 9-1

3 (A C)
A
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9 3
(Axxxxx1 Fxxxxx1 Gxxxxx1 9-1 )

6 (Fxxxxx1 Sxxxxx1 AxxxxC
Sxxxx2 Pxxxx7 Gxxx4 9-1 3)3 )

104



103

9-1



104

9-2



105

9-3

(MFH)
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12 (
MFH

)
85 85

2
1

2 Axxxxx1 Fxxxxx1
(101 ) 11% 33% RT-PCR

(Pearson 0.99
0.84)( 105 108) 105 107 Axxxxx1

Fxxxxx1 106 108
Axxxxx1 Fxxxxx1 RT-PCR Axxxxx1

Fxxxxx1
10 8

Axxxxx1
2 20

( 102) Fxxxxx1

4 ( 107)
106 108

( ) ErbB2 RT-PCR
ErbB2 (5/11 ) 195 6465

(copies/�-actin mRNA 104 copies) 581(copies/�-actin mRNA 104 copies)
Fxxxxx1 ( ) Fxxxxx1 11 74(copies/�-actin mRNA 104

copies) 32(copies/�-actin mRNA 104 copies) ErbB2
Axxxxx1 1716 3770(copies/�-actin

mRNA 104 copies) 2453(copies/�-actin mRNA 104 copies) ErbB2

Gxxxxx1
109 (164

) 15%
2.3

Gxxxxx1 ( 110)
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105 (101 ) Axxxxx1

106 Axxxxx1
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107 (101 ) Fxxxxx1

108 Fxxxxx1
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109 (164 ) Gxxxxx1

110 Axxxxx1
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U133P2

12 (
MFH

)
85 9

3 (Axxxxx1 Fxxxxx1 Gxxxxx1)
6

(Fxxxxx1 Sxxxxx1 AxxxxC Sxxxx2 Pxxxx7 Gxxx4)

h)

CD24( )
CD44( ) ESA( HEA)

CD44 CD24
ALDH1(

)
11

6 CD24 CD44 ESA 3 FACS Aria
CD24 CD44 ESA

8
RNA U133P2

( 111)

Step1 Step4 U133P2
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12 25
10 U133P2

10 ( 10)
34 CD24 CD44 2

FACS Aria CD44 CD24 CD44
CD24 5

CD44 CD24 Affymetrix U133
Exon array

( 111)
Step1 Step4

U133P2 10 24
U133P2

1

5 ( 10)
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10

111
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112 FxxxP1

3 8
5

112 ( )-FxxxP1-

10
5

B)

(GeneChip Human Exon 1.0 ST array) 100
16

11 100
8948

(
)
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a)

Affymetrix U133 Plus2.0
Agilent

( 113)
1)-A)-a) Unigene ID

Affymetrix U133 Plus2.0 23,934
17,746 20,981

3,197 Affymetrix U133 Plus2.0

Affymetrix U133Plus2.0
Affymetrix U133 Plus2.0 5

(3,197 ) U133
( 900 ) 4,000

4000

2,707 5,031
14,528

490

1,619

1,109

3,256 23,924

17,746

Affymetrix
U133 Plus 2.0

Agilent
Custom array

20,981

Affymetrix
Exon array

3,197 + 4,000U133
5% => 900

113
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RNA
( 114) 1�g total RNA ribosomal RNA

100ng total RNA ribosomal RNA

2 0.93 0.96
laser capture

microdissection(LCM) 100ng total RNA

513 718 559
168 227 179

293 312 393
79 86 103

1 g-1 1 g-2 1 g-3
1 g-1 1.0000 0.9856 0.9939
1 g-2 0.9856 1.0000 0.9880
1 g-3 0.9939 0.9880 1.0000

100ng-1 100ng-2 100ng-3
100ng-1 1.0000 0.9910 0.9886
100ng-2 0.9856 1.0000 0.9878
100ng-3 0.9939 0.9880 1.0000

0.92-0.96

114 ( )

b)
16 11

(
MFH ) 100

RNA 11
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11

c)
20 24

1)-B)-a)

Agilent
100

12

20
5
24
2
5
86
15
2
1
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d)

1

core 1
core

Tukey’s biweight

20 1
U133

U133 18000
U133

(1)U133
2 10% (1 ) (2)
5 20% (4 )

215

U133

e)

1 1

1

( )
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55
vital

3 (A B C) ( 115)

(A)

(A) (B)

(B)

A

B

C A,B

1 2 3 4

(C)

(C)

115

A

1
B

5’
3’

(5’ 3’ ) C
A B
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f)
A B C

20 5
24 2 5

86 15 2 1

RT-PCR
116 C

A B
A B A B

( )
A 620

RT-PCR

RT-PCR RT-PCR 31
A 20

2 1 (SLxx)

A 9
163

3 RT-PCR

B
6 ( 2 2

1 1 )
( 116 )

LOxxx EAxxx
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116

C)LIMS

(LIMS)

2)

PCR

9
6
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gp64 3

A) ( 117)
a)

117

Ensemble

ES DNA BAC
PCR 5’ 3’

DTA-floxneo
10

9 12 5
4 6

7
ES 6

ES
ES

ES 2
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1
ES

b)
18 8

11 4
7

ES
F1 germline transmission

F1 F2
F1

F1 gp64
gp64(Tg/+)

4
gp64(Tg/+)

gp64(Tg/+) 35
27 gp64(Tg/+)

gp64(Tg/+) Balb/c
10 Balb/c

3 gp64(Tg/+)

B)

15 (GC001 GC0015)
8

7
13
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13

7
6

gp64 1
gp64

GC001( 118) 202 ES 4
ES 3 2
germline F1

gp64(Tg/+)
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118

GC002( 119) 5 2 ES
2 2

germline transmission
gp64(Tg/+)
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119 ES

GC003( 120) 213 ES 13
ES 3 3
germline F1

gp64(Tg/+)
GC004( 121) 6 1

ES 1 germline
transmission

gp64(Tg/+)

GC005 ES germline transmission

GC006( 122) 192 ES 5
ES 4 1
germline F1
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GC007 ES germline transmission

GC008( 123) 2 7
ES 2 2
germline F1

gp64(Tg/+)

120 ES
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121 ES

122 ES
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123 ES

3)

in vitro

A)

25 10 31 12 78
RNA U133P2

5 14
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SCID
5 2 (40%) 14 8 (57%)

B)

KIN-1 ( ) 50

C)in vivo

2
SCID (

) 3 12
SCID

( )

19
4

124

in vivo
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124

-2-1
(JBA ( ) JBA

(JSR) )

( )

JSR

1 10cm dish
( 125)
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HNF4�
HNF4� DNA

( 126)

HNF4�

HNF4�

125

126 HNF4a
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2
HNF4�

3
( HNF4� )

MS

127
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128 HNF4�

����� RXR� RXR�
mRNA

1)
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129 HNF4�

�
APH1 PEN2 4

Notch
�-

�-
APH1

-2-2
1)
A)

130 ( )
55 28 27

3 10 3 130 538
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14

B)
FOCUS

NEDO

22

ICOS

-

7

90% 49 ICOS
200

13,000
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VH

800

(MS)

500 fmol

(FCM)
etergent

SDS (SDS-PAGE)

DNA

siRNA
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800

FCM

FCM
GFC (grouping of clones by flow cytometry)

ELISA
ICOS

ELISA
ELISA

ELISA
SITE(simultaneous identification through three

dimensional ELISA)

16 32
555

1000
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CADM1/IGSF4

CADM1/IGSF4
CADM1/IGSF4

32

IgG IgG1)

ADCC (antibody-dependent cell-mediated cytotoxicity)
CDC(complement-dependent cytotoxicity)

EGFR
HER2 CD20

artifact

delivery system
CD20

internalization cytotoxic
T cell
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(bi-specific Ab)

IgG

vital organ

EGFR HER2
CD20 VEGF

(rationale)

A, B,
C, D,

E, F,
G, A G

( )IHC C

ADCC
CDC

In vitro
xenograft all or none

GMP(good manufacturing practice)
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single chain Fv cp3
IgG IgG1 ADCC

ADCC ADCC
Fc

ADCC
EGF

EGFR
EGF EGFR

CD44
CD44

xenograft
28 87 IgG1

in vitro xenograft
EGFR EGFR

EGFR
cetuximab 059-152

xenograft

, EGFR HER2

32 EGFR HER2
CAM(cell adhesion molecule)
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siRNA

10
siRNA

scFv
IgG ADCC

ADCC

ICOS
”

”

EGFR Kd 0.1nM

EpCAM pM ADCC

EGFR HER2
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HepG2, Nuk-1, OCTH-18, Hep3B, HLF, RBE and clinical samples

Caki-1, CCF-RC1, ACHN

PANC-1, MIA PaCa-2, BxPC-3, Capan-1

A549, PC-14, NCI-H441, Calu-3, EBC-1, RERF-LC-AI, LK-2,
VMRC-LCP

Caco-2, CW-2, SW480, HT-29

MKN-45, NCI-N87, SNU-5, KATO III

SKOv3, KF28, RMG-1, RMG-2

BT474, MCF7, MDA-MB-231, CPL1500, YMB-1

PC-3, DU-145, LNCapFGC, 22Rv1

MMAc, HMV-II, G-361, CRL1579

U-87MG, T98G, A172, YKG1

11 49

(32 (555

Growth factor receptor Adhesion molecule (IgSF) Adenosine metabolism

EGFR 12 CADM1/IGSF4 29 CD73 1

HER2 22 ALCAM/CD166 13 Complement inhibitor

HGFR 84 ICAM-1/CD54 25 MCP 101

PTK /CCK-4 1 Lu/BCAM 49 Protease inducer

EphA2 26 CEACAM6 1 EMMPRIN 5

IGF1R 3 CEA 2 Prostate-specific antigen

PDGFR 3 JAM-A 2 PSMA 1

Tyrosine phosphatase MCAM/MUC18/CD146 22 Iron metabolism

PTP-LAR 46 Adhesion molecule (Non IgSF TfR 15

Integrin family CD44 13 Apoptosis inducer

�3�1 16 EpCAM 3 TRAILR2 7

�V�3 7 Tetraspanin Complement receptor

�6�4 5 CD9 1 C1qR 2

�2�1 1 Tetraspanin partner

Anoikis regulator PTGFRN(CD9P-1) 3

CDCP1 31
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130 EGFR EpCAM
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131

131

A
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A, B, C, D, E, F, G, H, I, J 10
A

CDC

CDC
A

100
12 40

29
29clone eRDF MabSelect

Fc fusion
hEGFR-ECD

clone Biacore
2000 A-GST GST
capture kit (Biacore) GST amino coupling kit (Biacore)
CM5 A-GST

1st Ab 1st Ab
2nd Ab

RU

132 BiaCore
2nd RU
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A 6
6 6 AC

AB 18

18
2nd antibody

AA AB AC AD AE AF

AA
AB a

AC b

AD
AE

1st

antibo
dy

AF
a 30%
b 30%

C (CA)
CA 1

-1 Mi, Mj

�
�

���
N

k
jijiji kMkM

N
MM

N
MMSim

1
)()(11),(

Sim 0 1
0 Sim

A 12
6 132
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133 CDC
2

A

CDC ADCC
IgG1

ADCC CDC
ELISA 134A BiaCore( 18)

10 7 10 9 KD

134B

ADCC CDC 16
A431 Colo205

1 135
A Colo205 6 2

3 4 5 6 ADCC 136
ADCC
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ADCC Colo205 3 4

0

20

40

60

80

100

120

0.01 0.1 1 10 100
(�g/ml)

0

20

40

60

80

100

120

140

0.01 0.1 1 10 100

(�g/ml)

B C

0.0

1.0

2.0

3.0

4.0

0.001 0.01 0.1 1 10 100 1000 10000 100000 1000000

(ng/ml)

O
.D
.4
50
/5
70

A

134 A
A ELISA
B:

HRP- 100
C

A
IgG( ), ( ), 6 ( ), AA( ), AB( ), AC( ), AD( ),

AE( ),AF(*)
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19 A
(mol/L)

a

b

AA 5.11×10 8 1.19×10 7

AB 2.88×10 7 2.34×10 8

AC 9.16×10 8 3.22×10 7

AD 1.61×10 8 6.58×10 9

AE 1.40×10 7 5.66×10 8

AF 6.87×10 7 3.22×10 7

1.40×10 9

a : = 50�g/ml 40% ;
50�g/ml 40% ; 10�g/ml 40% ;

2�g/ml 40%
b ; IgG1 ; ;

135 A AA FACS ADCC CDC 2
FACS

A A431 ADCC
Colo205 A431 6
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ADCC ADCC
Fc NK

Fc
ADCC

A431 ADCC
CDC 1 2

138 CDC
ADCC

139 AA AD 2 6
CDC

2 AA
5 4 CDC

AA
AD

AB,AC,AE AA,AD CDC
AF AA AD CDC

CDC
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1

2

3 4
5

6

136 A ADCC A
Colo205 ADCC 1 g/ml,

51Cr 25:1
37 4 51Cr

% specific lysis = (experimental cpm – spontaneous cpm)/(maximal cpm –
spontaneous cpm) x 100.
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137 A ADCC A
A431 ADCC 1 g/ml,

51Cr 25:1
37 4 51Cr

% specific lysis = (experimental cpm – spontaneous cpm)/(maximal cpm –
spontaneous cpm) x 100.
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138 A431 6 2
CDC A431 (1x10^6) 50 Ci (1.85MBq) 51Cr 37

1 culture medium 5x10^5/ml
( 10 g/ml 100 l/well) A431(50 l/well) V

bottomed microtiter plate (Corning International K.K.) Final 5% human
serum (50 l/well) 37 2

51Cr 50 l Lumaplate (PerkinElmer Co., Ltd.)
51Cr cpm

% specific lysis = (experimental cpm – spontaneous cpm)/(maximal cpm –
spontaneous cpm) x 100.
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139 A431 2 15 6
CDC 138

Fab
A AA AB AC AD AE Fab

AD Fab

AA: 20% PEG3350, 1% Tryptone, 0.05M HEPES pH7.0 PEG/ION-II 48
AB: 20 %(w/v) PEG3350, 8 %(v/v) Tacsimate (pH7.0) (PEG/ION-II 16) 20%
PEG3350, 0.2M Ammonium sulfate (PEG/ION-I 35)
AC: : 25% (v/v)MPEG 550, 0.01M Zinc sulfate heptahydrate, 0.1M MES pH6.5,
AE: :20% PEG3350, 0.2M Ammonium fluoride

PEG
X

140
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140 . (Fab)

FFab/ A
Fab A

A Fab
A

Fab Fab
Fab A

1:1 A
A Fab
A Fab A 1:1 1:3

( 20) 1:3 A 1
CDC 2

1:1:1
EGF /Fab 1:1

1:1:1 1:1
X

( 20)
1 A CDC 2

1:1:1
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1:1:1 A /Fab 1:1 3

20 EGFR-ECD/Fab

CDC
X

A / Fab(AA)
A / Fab(AB) 3.0

A / Fab(AC)
A / Fab (AD)

1:1

A / Fab (AE)
A / Fab (AA+AD) ++
A / Fab (AB+AD)

+
9.0

A / Fab (AC+AD) +
A / Fab (AD+AE) +
A / Fab (AA+AC) -

1:2

A / Fab (AB+AE) -
A / Fab (AA+AC+AD) +1:3
A / Fab (AB+AD+AE) +

/ - Fab A
Fab A

21 FabAB
del-1 FabAE del-3

CDC FabAB-FabAD
Fab AB-Fab AC Fab AB/Del-2 FabAC/ Del-2 Fab AD/

Del-3
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21 Fab A

Fab
A

( )

Fab AA Del-1
Fab AA Del-2
Fab AB Del-1
Fab AB Del-2
Fab AC Del-2
Fab AD Del-3
Fab AE Del-3

CDC
A Fab (PDB)

A
Fab

( 141) AA, AB, AC, AE Fab
AD Fab AE
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141 A (Fab) A
A

AA: AB: AC: AD: AE:

AA(Fab AA) AD(Fab AD) (Fab AB, AC, AE)

1) AA(Fab AA) AD(Fab AD) (Fc
C )

2) AA(Fab AA) AD(Fab AD) CDC

CDC (1)
Fc C (2)

(3)
A
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B B CDC
20

4 CDC

B 4 2 CDC 142
B A CDC

B BD
CDC

142 B B CDC 138

E,F E,F CDC
20

E 1 F
CDC

E F CDC
E F CDC
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143 E F E,F CDC 8

A
A CDC

CDC ADCC

A 1/3

A
3

CDC CDC
Fab Fab Fab

Fab

Fab
CDC Fab

A A 10
B, E, F
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A CDC A
C CDC

A,B,E,F C CDC
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B
3 (1)

(2) (3)

3
( ) ( ) ( )

( )
( ) ( ) (

)

(1)

( )
(2)

AGC

(3)
(2009.3 )

(
2009.3 )

( )
( 2010.5

)

( )

(2009.3 )

(2009.3 )
( )

(
2010.5 )

( )
(

2009.4 )

3 3
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(1)  

B-

 
(2)  

B-

 
(3)  

B-

 
 

( ) 

 
 

( ) 
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( )
-

BB-
1)

144

A A
A

A
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144

A
A

A
1

866
845 A

( 2 )
1

1

1

A
A 35 1
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1 2
1 2

2 452

A

30

145

A



167

A

22) ( )

(
) 1 96

40
1.2mm

( )
8

(2 ) .

. 2 20
9

5

3)

IgG1
(Fv) (scFv)

scFv IgG1

IgG1
Fc

A

B-
1)
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A
4

A N

96

845 A
A

( )
90mg/mL-resin 0.8 40mg/mL-resin

3 30mg/mL-resin
A

pH5.0
90%

24 19
80

22) (AGC )

100nm
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20mg-IgG/mL-Bed

5kg/Batch
Batch Batch

0%

10,000 cGMP
500cm/hr

40mg-IgG/mL-bed 88ng/mg-IgG
10.0EU/mL Bioburden 100CFU/mL 5L-bed

ELISA
17ng/mg-IgG

50 90%

33) ( )

( )
0.5 50�m 8 100nm

(16	×5	×100 mm

0.8CV
47mm
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A

�
3

pH11 200

UV

3 UV
UV

500

BB-
1)

�

28
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22) ( ) ( )

LC

LC 18 8 16
( ) (PBI TBI)

(PBI TBI)

3) (TBI) ( )

15L
1L

15L
IQ OQ 30L

IgG3

2
AC

30L

A
30L

IQ OQ
PQ

30L A
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30L

44) ( )

IgG
CHO

MTA

CHO
IgG

IgG

4
IgG

5) ( )

3 (IgG1 IgG3 IgG1 )
CHO (Chinese Hamster Ovary)

ATCC (American Tissue Culture Collection)
IL-8 IgG1

1L 5

IgG1 CHO

1L
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IgG3 CHO
IgG3

3
2

2
CHO

1 (IgG1 )

IgG1
lectin binding assay

200�L 100�L
IgG1 CHO

ADCC CDC lectin
binding assay 2 (IgG1 IgG1 )

1L
LC

IgG1
40 IgG1

1L

IgG1 IgG1
1L 1

66) ( )

3 (IgG1 IgG3 IgG1 )
CHO(Chinese Hamster Ovary) CTD-
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( )

WCB 3 1L

2 1L

1L

77) ( )
7’) ( )

pH

pH

FFF
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88) ( )
AC

DNA

( )
96

DNA
DNA

PEG DNA

96
1 ( ) �L

100-200�L

Protein A (AIST-2) Protein A
Langmuir

Protein A 5mm
5cm( 1mL) Protein A

AIST-2
1.2cm( 0.24mL)

1 40mg/mL
Protein A

DBC SBC DBC/SBC
DBC/SBC

AIST-2 1
ProteinA 0.45 0.8

DBC/SBC
DBC
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( .) 96 SBC
96 0.2mL

DBC/SBC AIST-2
DBC

( )
I( )

II,III

3 (IgG1 IgG3 scDb-Fc (IgG1 )
CHO(Chinese Hamster Ovary)

IgG IgG1

IgG1 IL-8 IgG1

30L 2

scDb-Fc (IgG1) CHO

30L
2

3 ProteinA
IgG3 IgG3 IgG3

2 CHO
IgG3

30L
1

3 CTD-
( )
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(IgG1 ) CHO

1 1L

600 ~700 mL 100 G

600~700 mL 100mL
5 3

WCB

125 mL 20~40 mL 36.5 0.5 2~3
1x106 /mL

125 mL 60~80 mL 36.5 0.5 2~3
1x106 /mL

125 mL
100~160
mL

36.5 0.5 2~3
1x106 /mL

1 L 800 mL * *
36.5 0.5 14

40 10% pH 7.10 0.05
1x106 /mL

* TOp2(scDb-Fc), ExCD50(anti IL-8) FEED 20% Yeast Extract, 200 mM L-Glutamine, 20% Glucose)

146

( )
( )

(1)

(2)
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AIST-2
AIST-3 AIST-2

3

5
( )

IgG

AIST-2

AIST-3

2

( )

IgG (Kd)
pH5 T0.5

AIST-2 AIST-3
AIST-3

IL8 CHO
AIST-2 AIST-2 pH4.5

pH5.0
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AIST-2

(80mg IgG1/mL-bed ) ( 1
40mg IgG1/mL-bed ) IgG

(AIST-2 )

vs.
ProA IgG

147

AIST-2
I A

100mg
2 3L

1mL

25

AIST-2
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AIST-2

148 AIST-2

( )

(TBI) ( )

(TBI) ( )

(
)
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Lectin Binding Assay
100�L

pH
pH2.7

pH3.5
pH

50�L
28

(TBI) ( )

20

ELISA
A 99%
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149

(88ng/mg-IgG)

3
scDb-Fc

(IgG1)
6

pH5.0
90%

A
24

19 80%



1



2



3



4

DJ-1
DJ-1



5



6



7
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