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GPCR

165 244
130 558 6

6  
G (GPCR) (mAb)

Gro-EL DNA
10 GPCR mAb  

 
T (Treg)

2 B

2 in vivo Treg
 

CD20 Fab Fc 2 3
Fc Fc

CD20 100 ADCC in vivo
 

TNFα TNFRII Fc -Fc
(TNFRII-Fc-Fc) TNFRII-Fc(Enbrel) TNFRII-Fc-Fc
TNFRII-Fc Fc TNFα

ADCC
TNFRII-Fc-Fc TNFRII-Fc  

PURE system
(PURE RD) scFv Fab

PURE system
 

C12-Glu
Arg-HCl

scFv Fab scFv-SA scFv-SAcore scFv-Fc
 
A ADLib A

RCAA-01 ADLib

 
ON/OFF B DT40-SW
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85 15 100

9 6
6 39

 
 

Protein A ( 50% ) 70%
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3
2  

IgG
IgG

FTIR
 

cGMP

 
IgG 3 CHO
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CHO
 

ICOS  

A MS
H

108 106 1011

ICOS (isolation 
of antigen/antibody complexes through organic solvent ) 
ICOS

IHC

 
AIMS ICOS

10

ICOS  
 

A
A CDC
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CDC ADCC

A 1/3

A
3

 
CDC CDC

Fab Fab Fab
Fab

Fab
CDC Fab

 
A A 10

B, E, F A
CDC A

C CDC
A,B,E,F C CDC

 

 
 
 

 
 

  
 

 
GPCR BV

buddedvirus;
GPCR stable GPCR

KO gp64 KO
gp64Tg
10  

BV gp64
BV  

Bac-to-bac BV
1 10

30
 

BV BV ELISA
ELISA

 
DNA GPCR  

DNA GPCR A C
 

1 erb-B2
2

 
KO DNA 99%

AT2R
AT2R  
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)Treg GITR  
Treg GITR

 
Treg

 
 

B ROBO1
B

native
 

B BCSM
B BCSM cDNA cDNA 

gp64
BCSM

BCSM BCSM B
FACS BCSM

2
 

 
T  

Treg FR4
Treg T

Treg

 

 
AML1/CBFβ Treg Treg

 
3)  

Treg

 
  

 PURE SYSTEM  
PURE Ribosome Display 

RD S30 
mRNA 2 PURE Ribosome Display

PRD  
PURE system scFv scFv 

scFv 1 DHFR scFv 
PURE system 

 
PRD

PURE system

 
) PURE system NLP
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NLP
 

  

4 ( 1 2
3 #4)  

1 CDR
scFv-Fc

 

Fv scFv
Fv scFv

scFv 1.58 mg/1L
 

 

gp64

Western blot
 

 

LC-MS

 

 

α

α

 
ADLib®

 
MACS FACS DT40

DT40
DT40  

gp64

 

ADLib® axCELL ELISA
200
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ON/OFF DT40-SW
 

DT40-SW
AID OFF

ON/OFF
 

XRCC3
XRCC3 

 
Pax5

Blimp-1 XBP-1
2

DT40  

 
 

1.3 ×109 CFU
 

IL-6
 

 

 
 

 
LOX-1

 
  

 

 
  

  
 

RACE Rapid Amplification of cDNA End
 

 
“ ” Her-2 23

23 38
 

   

U133P2

12
(

MFH )
85

9
3

6
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(GeneChip Human Exon 1.0 ST array) 100
16

11 100
8948  

PCR

9
6

gp64
3

 
  

JSR

1 10cm dish1
 

3
( HNF4α )

MS

 
γ

APH1 PEN2 4
Notch

γ -
γ -

APH1  
 

 

130
55 28 27 3

10 3 130 538
 
 

FOCUS
NEDO

 
 

 
I

II,III

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

IgG IgG1
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IgG1 IL-8 IgG1

30L 2  

scDb-Fc (IgG1) CHO

30L
2  

ProteinA
IgG3 IgG IgG3

CHO
IgG3

30L
1  

3 CTD-

 

IgG1 CHO

1 1L
 
 

 

AIST-2 AIST-3
AIST-2

 

3

5 ( )
 

IgG

AIST-2

AIST-3  

2
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(
)

IgG Kd H5
T0.5

AIST-2 AIST-3  
AIST-3 IL8

CHO
AIST-2 AIST-2 pH4.5

H5.0
 

AIST-2

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

AIST-2  
AIST-2

I A
100mg

L
mL

 

 

AIST-2

 

 
 

TBI

TBI

 

Lectin Binding Assay
100μL
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pH
pH2.7

pH3.5
pH

50μL
28

TBI

 

20

ELISA
A 99

 

88ng/mg-IgG

scDb-Fc (IgG1)

 

H5.0
90

24 19
80  

 
ICOS  

  

7

90% 49 ICOS
200

13,000 VH
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800

(MS)

500 fmol 

(FCM)
etergent

SDS (SDS-PAGE)

DNA

siRNA

 
800

FCM

FCM
GFC (grouping of clones by flow cytometry)

ELISA
ICOS

ELISA
ELISA

ELISA
SITE(simultaneous identification through three dimensional ELISA)

 

32 555
 

  

1000
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CADM1/IGSF4

CADM1/IGSF4
CADM1/IGSF4

 
32

IgG IgG1)

2.

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

EGFR
HER2 CD20

artifact

delivery system
CD

internalization cytotoxicT 
cell 

(bi-specific Ab)

IgG  

2.
3.

vital organ

EGFR
HER2

CD20 VEGF
(rationale)

A, B, C, 
D, E,

F,  G,
A G (

)IHC C  

ADCC
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CDC
In vitro

xenograft all-or none

GMP(good manufacturing practice)

 

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)

siRNA

10
siRNA

scFv

IgG ADCC
ADCC
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ICOS

EGFR Kd 0.1nM

EpCAM pM ADCC
EGFR 

 HER2

 
 

1) A  
100

12 40
29  

clone
Biacore 2000  

A 6
6 AC AB

 
A  

A Colo205 6 2 3
4 5 6 ADCC

ADCC ADCC
Colo205 3 4

 
A A431 ADCC

Colo205 A431 6
ADCC ADCC

Fc NK

Fc
ADCC

A431
ADCC CDC 1

2
CDC ADCC

AA
AD 2 6

CDC 2
AA 5 4

CDC
AA AD

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

CDC CDC
 

 
Fab  

PEG X

 
Fab/ A  
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Fab A
A Fab

A Fab
Fab Fab

A
1:1

A  
A Fab  

1:1:1 1:1
X

 
/ - Fab A

Fab A
 

CDC  (1)
Fc C (2) 

(3) 
A
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E 1 F

CDC
E F

CDC E F
CDC   

 288  

 51  

 45  

   
.   

 

 
 

γ
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T

Fc
Fc

 

ADLib
 

  

JBA

 

5

GMP
GMP

 

 

 

22 3
23  

24

 
ICOS  

CD FDA HER2
1975

Keller  Milstein

20

CDR

EGFR 
 HER2 EGFR
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HER2
Genentech

EpCAM 1995
EpCAM

impressive ADCC
MUC1, CEA, 

PSMA 
 

2.

rationale

 
11.4  

EGFR 2 CDC
CDC

EGFR

EGFR
3

EGFR
3 ADCC

153 695

lot EGFR

3

 

EGFR
3

hEGFR
ErbB family

RTK

 
 



 

21 

  
 

γ

 
PURE

DJ-1
DJ-1
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ICOS  
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20 /

 
1

2
IgG1  

EGFR

 
CD44
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(v) 

 

 
 

 

  

 

  

 
 



 

 1 
 



 

 2 
 



I 1



I 2



I 3



1



2



3



4



5



6

84

89 22 3 9



7



8



9



10

20 9 25
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21 1 29 6
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A,B
22 1 21
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1

A)

GPCR

165 244
130 558 6

6
G (GPCR) (mAb)

Gro-EL DNA
10 GPCR mAb

T (Treg)
2 B

2
in vivo Treg

CD20 Fab Fc 2 3
Fc Fc CD20

100 ADCC in vivo

TNF� TNFRII Fc -Fc
(TNFRII-Fc-Fc) TNFRII-Fc(Enbrel) TNFRII-Fc-Fc TNFRII-Fc

Fc TNF�
ADCC TNFRII-Fc-Fc
TNFRII-Fc

PURE system
(PURE RD) scFv Fab

PURE system

C12-Glu
Arg-HCl

scFv Fab scFv-SA scFv-SAcore scFv-Fc



2

A ADLib A

RCAA-01 ADLib

ON/OFF B DT40-SW

12
85 15 100

9 6
6 39

B)
IgG

IgG
FTIR

cGMP

3 IgG CHO

3 CHO
IgG1

IgG CHO



3

FFF

1mL 96

CC)



4



5

Sf9 membrane BV

A

-1
(JBA (

) )
1) 8 GPCR BV(budded
virus; ) ( 1)

A2a GPR87( GPCR) M2

( )BV
(

)

1 GPCR (BV)



6

GPCR BV GPCR AT2
M2 A2a BV

(
) BV-ELISA

A2a 450 FACS
7 81

DC-STAMP
(FM4) FM4

BV

GPCR
BV

OREG S6 BV
S6

HEK RTP1
BV RTP1

Sf9

A2a

(1) (8 )
(2) (13 )
(3) (5 )
(4) (23 )
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ER 29 40 BV
( 2-1 10)

150

50

37

25

2 5 102 5 10

DHHC-2(4 ) DHHC-3(6 )

2-1 (DHHC-2 DHHC-3)
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gp64 fusion
PTK-Extra

PTK Extra

TM

PTK Cyto

PTK-Cyto

2-2

gp64 fusionAM2
gp64 fusionAM1

2-3 2 (AM1 AM2)

AM3 AM4 AM7AM6AM

AM6
AM5

2-4 4 5 (AM3~AM7) patterns
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2-5 (TLR3) gp64fusion
TLR3 C

BV BV TLR3
2 TLR3

(IP) IPMS TUHR10TKB
TLR3 FACS

TLR3 TLR3

TM

2-6 (Amigo2)
( )

gp64-fusion
2-7 Claudin1(tight junction protein,claudin-1 )

TM a.a.

Ag-1 Ag-2 Ag-6

Ag-1
Ag-2 Ag-6

2-8 Robo1 C ( )
10
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BV
5209 mscFvSA PET

( ) N 7241 gp64
ROBO1 WB

( )
���

( )

Membrane BV

2-9 4
4

4
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TM

Notch3-1(N ) Notch3-2

TM

Notch3-1 Notch3-2

LRP5

2-10 LRP5 Notch3( )

FACS BV
BV ELISA ( 3 )

( 4 5)
ER 4 2

GPCR3 FACS ( 6)
7 GPCR(M2) 1
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3 BV BV ELISA

4
96
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5
M2(GPCR) BV ( 2 ) M2

1st
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HybC1031

M2
BV

DHHC3

control
Anti-A2a clones

DHHC2(4TM) DHHC3(4TM) AT2(GPCR)

6 ( )

A2a(GPCR) M2(GPCR) (FACS 7) CCR5( )
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7 GPCR(M2)

2) (54 ) (45 ) (29
) (17 ) (10 )

165 244 BV gp64 BV

3)
pBacSurf1 pBlueBac

Sf9

Bac-to-bac
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( 9)
Bac-to-bac BV 3 1

10

Bac-to-bac gp64
gp64

30

4)HIV CCR5
AIDS AIDS 1996

CD4 200/mm3

350-500/mm3

CCR5 G
MIP1� RANTES HIV

CCR5 CCR5 HIV
gp120 2 1 N

1 2
HIV CCR5

CCR5 gp120 CCR5

8
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CCR5 CCR5
HIV CCR5 2
CCR5 N

HIV

� �
� APP �

4 (
PEN2 APH) �

� APP Notch �
�

NEDO
� intrabody

scFv � maturation (Hayashi et al.
JBC, 2009) 2

9 Gp120 CCR5

10 CCR5 N
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2 DJ-1

BV

DJ-1
DJ-1 PARK7

NEDO DJ-1
BV DJ-1

DJ-1

11 DJ-1

L-
L-
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gp64 BV
FOXP3

5) (
)

A)Neurotrimin(HNT)
HNT

HNT

HNT GPI ( 12
DNA hnt

( 13 14)
HNT monoclonal

12 HNT
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13 HNT mRNA

14 HNTmRNA
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a)
)
HNT cDNA PCR HNT cDNA

pBlueBac 4.5
pEF/Myc-His B HNT(sHNT) HNT

cDNA pEB6CAGMCS-I-GFP
HNT sHNT

plasmid CHO transfection
HNT CHO (EXZ1903-4) sHNT

CHO (EXZ1802) EXZ1903-4 monoclonal screening
EXZ1802 (CHO-S-SFM-II)

sHNT-HIS
Invitrogen pBlueBac 4.5 BAC-N-BLUE DNA

SF 9 HNT
Sf9 27 3 HNT

(BV) 3

)
sHNT monoclonal antibody

50�g sHNT Titer-MAX
MRI-lpr 3

NS-1
HNT BV monoclonal antibody

1mg HNT BV 200ng
gp64 3

NS-1
screening
hybridoma screening sHNT

HNT BV ELISA HNT BV
sHNT ELISA

screening HNT
EXZ1903-4 CHO screening
b)
In vitro ADCC CDC

antibody-dependent cytotoxicity(ADCC)
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completement dependent cytotoxicity(CDC)
HNT ADCC CDC

ADCC CDC

In vivo
In vitro ADCC PPZ4070

HNT Mia Paca2 SCID
1x106 100mm3 200mm3

PPZ4070(30mg/kg) isotype
control K7124 (30mg/kg) 2 8

15 PPZ4070

15 PPZ4070
B)Amigo2

Amigo2 Amigo family 1
Amigo1 Amigo2

Amigo 6
leucine rich repeats(LRRs) LRR

LRR
immunoglobulin ( 16) Amigo

DNA Amigo2
( 17 18)

Amigo2
( 19) Amigo2

Amigo2
Amigo2 monoclonal



23

16 Amigo2

17 amigo2 mRNA
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18 amigo2 mRNA

19 Amigo2

a)
)
Human Amigo2 (aa1 aa393) DNA PCR

pEF/Myc-His plasmid
plasmid CHO human Amigo2 Fragment (sAMIGO2)

sAMIGO2 HisTrap

Human Amigo2 cDNA pEF/Myc-His
Human Amigo2 plasmid CHO transfection
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Human Amigo2
CHO hybridoma screening

)
Amigo2 monoclonal sAmigo2

MRL/lpr

hybridoma screening Amigo2 CHO
CHO hybridoma

Amigo2 CHO cloning,
secondary screening hybridoma

b)
In vitro ADCC CDC

Amigo2 ADCC CDC
CDC ADCC

In vivo
In vitro ADCC CDC PPZ3124

Human Amigo2 Mia Paca2 SCID
5x106 100mm3 200mm3

PPZ3124(1 10mg/kg)
isotype control K7124 (10mg/kg) 2 10

PPZ3124

C)ENPP3
NAD

ecto-nuclotide pyrophosphatase/phosphodiesterase(E-NPP)
DNA

enpp3
( 20)

ENPP3 ( 21)
ENPP3 monoclonal
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20 enpp3 mRNA

21 ENPP3

a)
)
ENPP3 DNA HA

phCMV plasmid HEK293 CHO

ENPP3 HEK293 ENPP3
CHO hybridoma screening

ENPP3 DNA HIS
pBlueBac 4.5 pBlueBac

4.5 plasmid BAC-N-BLUE DNA Sf9 ENPP3
Sf9

27 3 ENPP3
(BV) 3
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)
ENPP3 ENPP3 HEK293

MRL/lpr

ENPP3 gp64

hybridoma screening ENPP3 CHO
CHO hybridoma
ENPP3 CHO CHO

cloning, secondary screening
hybridoma ENPP3

FOCUS
NEDO

22

-2 DNA GPCR
( )

1)
G (GPCR)

GPCR

GPCR
GPCR

GPCR
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GPCR
GPCR

GPCR

2)
GPCR

DNA
GPCR GPCR

GPCR

3) (DNA )
DNA

( 22) DNA

DNA
( ) Gateway

GPCR
Gro-EL

( )
DNA

( 22)
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22 FL cDNA GPCR

4)
18 19 12

A) DNA GPCR A
C A GPCR

(ETAR ETBR) GPCR

ETAR ETBR
A GPCR 3

(CCR3 CCR5 CXCR4)
CCR5

A GPCR( oGPCR-A)
oGPCR-A (

) C GPCR
GPCR( oGPCR-C)

FL cDNA
GPCR

GPCR (7TM)

GPCR
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4 oGPCR-C

( 23) oGPCR-C
oGPCR-C

( 24) GPCR
GPCR

24 GPCR-C

23 oGPCR-C
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B)1 erb-B2
2

C) Gro-EL GPCR

( )

D)GPCR 1
GPCR(AT2) AT2

( )
20 6 DNA

5) ( 20 22 )
A)GPCR

DNA ETAR ETBR CCR5 oGPCR-C
6 GPCR (CXCR4 CCR2B CCR11 AT2 CCX-CKR CXCR7)

10 GPCR
100%

83% GPCR
DNA

1 5
1 60

1 GPCR

IgG
CCX-CKR

Table 1 (Takatsuka et al., J Pharmacol
Toxicol Methods. 2010 Dec 22. [Epub ahead of print]) CCX�CKR

(95%) N
3

( 25)
13E11

13E11
( )
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25 CCX-CKR
B 4-24

3 ( ) 4-10
2F11 ( ) 3

4-14 (
) N* N

1 Characteristics of anti-CCX-CKR monoclonal antibodies
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B)
DNA GPCR

GPCR

CCX-CKR
13E11

CCX-CKR
( 26) ( 27)

CCC-CKR

C)
KM

GPCR CXCR4 CCR3
CCR5
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26 13E11 CCX-CKR
(A) (B) CCX-CKR

CCX-CKR 2F11 FITC
FCM CCX-CKR FITC

FCM
CCL3 CCL11 2F11 14F10

3 ±
**P<0.01
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27 13E11 CCX-CKR (
)

(A)ATTO488 13E11 CCX-CKR
(0 30 ) (B)ATTO488 13E11 CCX-CKR

(0 60 ) 3
: 5�m

D)
GPCR

GPCR
GPCR

KO DNA 99%
AT2R

AT2R
AT2R

( )

E)GPCR
DNA

6 STEAP4 (six transmembrane epithelial
antigen of prostate 4)
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5 DNA

GPCR
GPCR

(JBA
( ) x

)
1) T (Treg)

2 T
( )

T T (Regulatory
T-cells Treg) T T

( )( 28)

Treg
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Treg

28 T (Treg) ( 2003
)

A)Treg GITR
Treg GITR

Treg GITR
GPCR

GPCR 4
GPCR CHO FACS GITR
( 29 ) ( 29 )

29 FACS
( vs CHO vs GPCR CHO

4 vs CHO 4 vs GPCR CHO)

B)Treg
Treg Treg

Treg T
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( 30)
3 ( 2 )

( 31 33) 1

30 Treg

31 Treg
(ELISA )

32 Treg G 12 (dot blot
)
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33 Treg 3
(ELISA )

Treg

2)
B ( ) B

A)B

B

native
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B)B BCSM
BCSM B

B
BCSM cDNA cDNA

gp64 BCSM

BCSM BCSM B FACS
( 34)

34 BCSM B

BCSM
BCSM

BCSM 2

( 2 3)
Cell ELASA FACS native
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2 7 X BCSM
X

1 X-KO 5

2 X BV + gp64-Tg 3

3 X BV X-KO x gp64-Tg 6

4 X BCSM BV
(Exp. 1)

X-KO x gp64-Tg 333

5 X BCSM BV
(Exp. 2)

X-KO x gp64-Tg 225

3 6 Y BCSM
Y

1st screening
1st screening FACS

Y
BV

1044
Cell ELISA,FACS

Y CHO
27

Y
BCSM BV

1152
Cell ELISA,FACS

Y CHO
61

BCSM

-1-2

FoxP3+CD4+ T (Treg)
Treg

Treg
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1)Treg

CD25+CD4+ hybridoma
CD25+

Treg monoclonal
4

(FR4)
Treg FR4

Treg FR4
in vitro CD4+ T FR4

(T ) T
CD25 FR4

effector T
in vivo FR4

CD25 4 (Treg IL-2
IFN ) In vivo

Treg Treg

FR4 FR4
FR4

in vitro
FR4

FR4
( 35)

35 T
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FR4
10 20 FR4

( 36)
( 37)

36 T ( )

37 T

Treg
FR4 Treg T

Treg
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2)Treg

CTLA-4 FoxP3 (CKO )
3 CTLA-4 2

IgG IgE CTLA-4
T Treg Treg

CTLA-4 CTLA-4

38 T CTLA-4 (CKO) IgG IgE

FoxP3 Treg FoxP3 Treg
(Ono M et al,

Nature,2007) Treg FoxP3
AML1(Runx1)

Treg AML1 (FoxP3-IRES-Cre x AML1
floxed ) AML1 2 3 cofactor CBF� Treg

(FoxP3-IRES-Cre x CBF�floxed )
FoxP3 (6 )

CBF FoxP3 FoxP3 Th2
IL-4 AML-1 CBF Treg

IgE AML1/CBF Treg
Treg
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39 T CBFbeta IgG IgE

3)
Treg

T
ZAP-70 (SKG )

T
Treg

Treg

40 SKG (skg) (w) T

Treg Treg
Treg Treg

Treg
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-2-1
-2-1-1 PURESYSTEM

(JBA ( )
)

1)PURE Ribosome Display
(Ribosome Display (RD))

(Phage Display (PD))
( 41) RD mRNA- -

RD

PURE system RD PURE
system

RD PURE system

RD S30
mRNA 2 ( 4) PURE

Ribosome Display(PRD)

2)PURE system scFv
RD

41

4
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RD
RD

PURE system

PURE system
D HFR
PRD scFv scFv

1 DHFR scFv
scFv ( 42)

PURE system

42 scFv ELISA

3)PURE Ribosome Display
PURE system (PURE RD)

scFv scFv
scFv

scFv

4)PRD

PURE system
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10 N mRNA
PURE system mRNA

2 2
3

mRNA
EDTA

5)
PURE system

PURE system

(SecYEG)

PURE system
(GPCR )

(NLP)
NLP

PURE system NLP
NLP

( 43)
NLP
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43 NLP T: S:

-2-1-2
(JBA ( )

)

4 ( 1 2
3 #4)

2

1) 1
scFv Fv

scFv
scFv

1 CDR
scFv-Fc

2) 2
A) Fv scFv

Fv scFv Fv
scFv scFv
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1.58 mg/1L
scFv

44

Murine
Antibody
IgG

scFv

Downsizing
Humanized scFv

Humanization Design

Humanized scFv –
Fc fusion protein

PEG HSA
Avidin-fused

humanized scFv

scFv – Fc fusion
protein

K
K
K

bi
ot
in

avidin PEG

Cys
Murine
Antibody
IgG

scFv

Downsizing
Humanized scFv

Humanization Design

Humanized scFv –
Fc fusion protein

PEG HSA
Avidin-fused

humanized scFv

PEG HSA
Avidin-fused

humanized scFv

scFv – Fc fusion
protein

K
K
K

bi
ot
in

avidin PEG

Cys

44

B)
IgG scFv Biacore

ITC scFv 25 IgG
16.5 kJ/mol 17 J/mol K

( 45) Cp
-1.27 kJ/mol K

DSC scFv 6 Tm
( 46) scFv IgG

in vivo
DOTA DOTA-scFv Gd

83% 98% scFv



51

45 scFv
25

scFv-
scFv

46
Tm 6

C)PEG scFv
PEG scFv

PEG Maleimide PEG3000 PEG
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A
bs
or
ba
nc
e
/
m
AU

Elution Volume / mL

57 kDa

27 kDa

Vo

A
bs
or
ba
nc
e
/
m
AU

Elution Volume / mL

57 kDa

27 kDa

Vo

537 �g ( 21.5%)

25

16.5

32.5

kDa

47.5

scFvPEG (57 kDa)

scFv (27 kDa)

537 �g ( 21.5%)

25

16.5

32.5

kDa

47.5

scFvPEG (57 kDa)

scFv (27 kDa)

25

16.5

32.5

kDa

47.5

scFvPEG (57 kDa)

scFv (27 kDa)

scFv N
Maleimide PEG

( 47)

PEG

PEGylation reagent

VHVL

His-tagCysSH

scFv-Cys

linker

+
VL VH

PEG

scFv-PEG

CysPEG

PEGylation reagent

VHVL

His-taggCysSH

scFv-Cys

linker

+
VL VH

PEG

scFv-PEG

CysPEGPEGPEG

PEGylation reagent

VHVL

His-tagCysSH

scFv-Cys

linker

VHVL VHVL

His-tagCysSH CysSH

scFv-Cys

linker

+
VL VH

PEG

scFv-PEG

Cys

VL VHVL VH

PEG

scFv-PEG

Cys

47 scFv PEG scFv C Cys

scFv scFv 1

1 mg/mL scFv 5 PEG
2 TCEP HCl(Tris(2-carboxyethyl)phosphine hydrochloride

24 21.5% PEG scFv (
48) scFv PEG

scFv in vivo

48 PEG scFv
SDS-PAGE

D)scFv�SA scFv-SAcore( )
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IgG

2 ( 49)

(scFv) (SA)
scFv-SA SA (Kd � 10-15 M)

2 scFv-SA
IgG

SA
core

scFv-SAcore SAcore

(WT) scFv-SAcore(
)

( 5) SA
4

49
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5 scFv�SAcore

50 414 scFv-SAcore414 DSC

scFv-SAcore (ITC)
(DSC) ( 50)

ITC SAcore 1:1
scFv ROBO1 0.5:1 scFv

( 51)
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51 ITC scFv-SAcore (ROBO1)
25 PBS 4

1 2

E) (scFv scFv�Fc)
1 scFv scFv-Fc

F)
scFv

C12-Glu( 52) Arg-HCl
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( 53)

scFv
Fab scFv-SA scFv-SAcore scFv-Fc

52 C12-Glu

53 C12-Glu( )
cFv X=1% Y =0.1% Z =0.4~0.8M

40
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-2-2
(JBA ( ) )

1)

gp64

2)

54 ( )

APE
A)

APE(Akt phosphorylation enhancer)
3

gp64

(A-1 A-2)
A-1 A-2 Western blotting

A-1
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55 APE (Hela cell)

56 APE (HeLa cell)

B)

APE
M

57 APE M
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C) Western

in vitro

APE M SDS-PAGE molecular shift �
APE M

58 APE M

Western
blotting

D)

LC-MS

-2-3

( )
1) Fc
A) Fc cDNA

CD20 mAb 1F5 VH VL
��	 IgG1-CH

Fc 2 3
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M-Ab D0-Ab D1-Ab D3-AbD2-Ab

T3-AbT0-Ab T1-Ab T2-Ab

pCAGGS-neoN pCAGGS-dhfrN

B) Fc
CHO-DG44

protein G HPLC

59 Fc
M Fc monomer D Fc dimer T Fc trimer 0 1

2 3 (Gly Gly Gly Gly Ser)n (n )

C) CD20
CD20 Ramos Fc

flowcytometry M-Ab


��
� ��
����
�
���

�
��� Fc �
�����
�
����� �
������������� �
�������������

T-Ab D-Ab M-Ab
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T3-Ab M-Ab 100

60 Fc �
�

E)ADCC(Antibody-dependent cellular cytotoxicity)
ADCC (PBMC)

Ramos E/T 25
LDH ADCC �
�����

T3-Ab T0-Ab D0-Ab M-Ab
T3-Ab

M-Ab 50-100 T3-Ab M-Ab

T0-Ab

D0-Ab

M-Ab

T3-Ab
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E/T Phe158 Val158 PBMC
Ramos CD20 Namalva T3-Ab

61 Fc ADCC

CDC (Complement-dependent cytotoxicity) CDC
T3-Ab M-Ab Fc

Fc
CD20 rituximab

ADCC Fc

F) /
T

37
/

/ T

Ramos
THP-1 -� MIP-1� IL-8

IFN-� MIP-1�

T3-Ab

T0-Ab

D0-Ab

M-Ab

Trastuzumab
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63
Ramos T3-Ab M-Ab THP-1

-�

�

�

62

0

100

200

300

400

0.1 1 10

400

100

0

200

300

400

100

0

200

300

0 1 10

IF
N

-�
(p

g/
m

L)

Ab concentration (nM)
0

100
200
300
400
500
600

0 10 20 30 40 50

600

100

0

200

300

500

400

600

100

0

200

300

500

400

600

100

0

200

300

500

400

0 30 40 5010 20

IF
N

-�
(p

g/
m

L)

Incubation time (hr)

0

100

200

300

400

0.01 0.1 1 10

400

100

0

200

300

400

100

0

200

300

0 0.1 1 10

IF
N

-�
(p

g/
m

L)

Ab concentration (nM)

(A) (B)

(C)

T3-Ab

M-Ab



64

63 T3-Ab M-Ab
IFN-� IFN-� MIP-1�

THP-1 NK �
��� �
����
�
����� T3-Ab �
��� �
����

/

G)
phorbol 12-myristate 13-acetate (PMA) THP-1

Ramos T3-Ab M-Ab
flowcytometry T3-A M-Ab

H)in vivo
a)T3-Ab M-Ab

T3-Ab M-Ab mg
2 T3-Ab M-Ab

8 in vivo

T3-Ab M-Ab CHO-DG44
25 L

5 mg T3-Ab 20 L 1.5 mg M-Ab
T3-Ab M-Ab protein A

HPLC
T3-Ab protein A IgG

HPLC
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6 T3-Ab

Total
volume

(mL)

Protein
conc.

(mg / mL)

Total
protein

(mg)

T3-Ab
conc.

(mg / mL)

Total
T3-Ab
(mg)

T3-Ab/ total
protein

Purification

600 6.6 4000 0.39 230 0.000058 1

Protein A 0.85 0.28 0.24 36 30 0.013 220

HPLC 11 0.012 0.13 2.5 27 0.21 3500

0.38 0.30 0.11 66 25 0.22 3800

0.35 0.54 0.19 66 23 0.12 2100
M-Ab

b) �
����
Fc

�
����� �
������
) 64 �
����

T3-Ab M-Ab �
������
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64 Fc �
����

c)
6-7 SCID ��� Raji 5 x 106 cells/mouse T3-Ab

M-Ab PBS 3 1

65 4 pmol T3-Ab M-Ab

�
������ �
����
T3-Ab �
���

�
����
�
������
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� �
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0.1 1 10 100

M-Abmonomer

M-Abdimer

T-Ab

0.0

0.2

0.4

0.6

0.8

1.0

0.01 0.1 1 10 100

� �
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M-Abmonomer

M-Abdimer

T-Ab

101010100000101010100000100100

Antibody concentration
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65 Raji SCID T3-Ab M-Ab

Fc
Fc �
��

ADCC 50 100
Fc

Fc FcRn
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7
�
����� ADCC �
���� FcRn

Fc 100 50 100 100 10 ( )
100 50 100 1 ��� ��)

Fc 100 50 100 25 ( ) ���

2) Fc (TNFRII-Fc-Fc)
TNFRII-Fc etanercept( Enbrel)

etanercept

A)TNFRII-Fc-Fc cDNA
TNFRII-Fc TNFRII-Fc-Fc cDNA PCR

TNFRII cDNA IgG1 Fc(
CH3 ) pcDNA3.1/Zeo TNFRII-Fc-Fc

Fc cDNA TNFRII
(G4S)3 2 Fc

B)TNFRII-Fc-Fc
CHO-DG44 TransFast IMDM

2%FCS = 0.1mg.ml zeocin 96 1

protein A
HPLC SDS-PAGE TNFRII-Fc-Fc 2

200kDa 1 80kDa
TNFRII-Fc-Fc (200kDa) TNFRII-Fc-Fc (80kDa)
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66 TNFRII-Fc-Fc 200kDa 80kDa

C)TNFRII-Fc-Fc TNF�
TNF�

TNFRII-Fc-Fc(200kDa) TNFRII-Fc TNFRII-Fc-Fc(80kDa)

D)TNFRII-Fc-Fc TNF�
TNF� TNFRII-Fc-Fc(200kDa) = TNFRII-Fc >

TNFRII-Fc(80kDa) TNF�
TNFRII-Fc-Fc(200kDa) = TNFRII-Fc > TNFRII-Fc(80kDa) ( 67)

67 TNFRII-Fc-Fc TNF�

(200kDa)

Etanercept
(trade name: Enbrel)

(200kDa)
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E)TNFRII-Fc-Fc �
�
�
��� ELISA 68

TNFRII-Fc-Fc(200kDa) > TNFRII-Fc-Fc(80kDa) = TNFRII-Fc �
������
�
��� �
����� �
�����

�
��� TNFRII-Fc-Fc
ADCC

68 TNFRII-Fc-Fc �
���

F)TNF� ADCC
TNF�

TNF� TNFRII-Fc ADCC
E/T (Effector cells/target cells ratios)

TNFRII-Fc-Fc(200kDa) > TNFRII-Fc-Fc(80kDa) = TNFRII-Fc

(200kDa)
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69 TNF� TNFRII-Fc-Fc ADCC

G)TNF� CDC
Complement-dependent cytotoxicity (CDC)

TNFRII-Fc-Fc(200kDa) >
TNFRII-Fc-Fc(80kDa) = TNFRII-Fc

H)DSS(Dextran sulfate sodium)
��	��
��� 5 7 5%(W/V)DSS

DSS
3 7 21

70 TNFRII-Fc-Fc(200kDa) 0.04 nmol TNFRII-Fc 1.2 nmol
TNFRII-Fc-Fc(80kDa) 0.4 nmol

TNFRII-Fc-Fc TNFRII-Fc

(200kDa)
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70 DSS TNFRII-Fc-Fc
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-2-4
( )

1) ADLib®

GPCR

( ) in vitro
ADLib® B DT40

in vitro

ADLib®

( 71)

71 ADLib®

A) DT40 ( 72)
DT40 ADLib®

MACS® FACS
DT40

DT40
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DT40

B)gp64 ( 73)
A gp64

A) MACS® FACS
A A

A
A 5

73 BV

C)GPCR ( 74)
GPCR B C

72
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B C

74 GPCR

A) B) GPCR

D)
MACS® FACS

MACS

2)ADLib®

22
( )

6

22 4 2
ADLib®
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2 (7 )
(ADLib® axCELL )

2 1

ADLib® axCELL ELISA
200

-3 DT40
( )
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77 DT40-SW NP
( P4 ELISA ( ))

B)DT40-SW NP-BSA-biotin
NP

2

4-hydroxytamoxifen
OFF AID-OFF puromycin

AID-ON
NP ( 78 )

AID-OFF NP ( 78 )
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78

DT40-SW AID ON-OFF
C) ON

( 79)

79 NP

3)DT40-SW

DT40

XRCC3
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B)DT40-SW

DNA XRCC2 XRCC3

2 XRCC3
( 81)

XRCC3 1

( )
XRCC3 tet-off

XRCC3
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81 XRCC3
( )

4)Pax5
Pax5

Blimp-1 XBP-1 2
( 82) DT40

0.5

1.0

0

Ig
M

(�
g/

m
l)

Pax5 +/+ +/- +/-
82 Pax5
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H.20 22
H.18 19 DT40-SW

1)
2) VH VL DT40-SW VH VL

3) DT40-SW

1)XRCC3
NP XRCC3

XRCC3(+/-) XRCC3(+/-) NP 4 5
NP FACS single cell sorting

96 well NP
NP NP NP

(Kd=180nM) Kd 0.3nM
XRCC3 knockout

83 XRCC3(+/-)
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2) VH VL DT40-SW VH VL

VH VL DT40-SW VH VL

VL
VH
VH ( 84)

84 DT40-SW VH VL

VH VL

sIg
Cre-ER 4-hydroxytamoxyfen(4-OHT)

sIg ( 84)
VH VL DT40-SW

NP VH VL
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( 85)

( 85 B C D)

85 VH VL DT40-SW

86
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VH VL
( 86)

FACS

87 DT40-SW

NP B4.1 30 NP
single cell sorting NP

( 87 #1 7 9) VH VL DT40-

3) DT40-SW
DT40-SW

IgG1 IgM
DT40-SW ( 88)

sIg
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88 DT40-SW

89 DT40-SW-hg

IgG1 DT40-SW-hg
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DT40-SW

DT40-SW-hg
DT40-SW

( 89)

-4
( )

1)

2)

3)

4) ( PCT )

(
)

5) ( )

6) B ( )
ApoB B
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7) LDL (LOX-1) ( )
LOX-1

45 LDL
LOX-1

8) LDL
LOX-1 B

( ) LDL ELISA

9)
( )

10)

11)

12)5
A) (158 97 )

6

B) (65 )
4

C) LOX-1 (142 )
4

LOX-1 17

-1-1
(JBA ( ) )

1)
TMPRSS2

ETS
EML4-ALK

(Soda Nature 2007)
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(Exon 1.0 ST Array, Affymetrix) 140

19 117( 31 16 25 22
17 4 ) 95( 23 13 11 23

20 5) 5 66 283
RNA (20 1 15 )

( 90)
OCUM-2M (2 ) Core (312,077 )

( 91)

90

91
U133plus2

OCUM-2MD3 RNA
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59  

(K562 )
Bcr-Abl Ewing 

EWSR1-FLI1 ( 92) 5
3 FLI 3’

ALK 1  

2 5’
3’

( 93)  
 

 
 

 
 
 
 
 
 
 
 

 

92 Ewing EWSR1-FUIJ

93  
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175 201

5’ 3’-RACE (Rapid Amplification of cDNA Ends)
( 94)

RACE(Rapid Amplification of cDNA End)
2 NPM-ALK

Ki-JK ( 95)

94 5’-RACE
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95 NPM-ALK

RNA

RNA

representation

RNA-seq
cDNA

Genome Analyzer II(Illumina) 1 1000
RNA-seq Refseq

RNA-seq
3’

RNA-seq
GAIIx 1 2500

1
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96 1ug 3ug total RNA
800 5

1 27

2)
CodeLink (GE)

CodeLink 55,000
23,234 Unigene

U133Plus2 3,963

“ ” ( Her-2 )23
23 38

( 98)

97
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98 (�)

U133A
( 99)

U133 CodeLink

99
U133A( )




