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2006  1,800,000 0 1,800,000 

2007  800,000 240,000 1,040,000 

2008  800,000 240,000 1,040,000 

    

      

  3,400,000 480,000 3,880,000 
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MALDI-TOF MS/MS

 

 

 

DNA DNA

Southern

DNA

DNA

DNA

 

 

 

20^3=8000

1/400

VH
IgNAR

 

 

(synthetic  tripetide: 
s-TRIP) N-
α- (F-moc)

Tenta Gel 

S-NH2 (130mm,0.31mmol/g) Tenta 
Gel S-NH2 DMF F-moc

1-
(HOBt) N,N’-
(DIPCDI) DMF 4 6

DMF 25%
s-TRIP

Reagent K (  
82.5% H2O 5%  5%

5% 1 2 2.5%)
 

 
E-tag
VH

E-tag(GAPVPYPDPLEPR)
E-tag

ThyroG
N Cys Cys-E-tag 

(Cys-GAPVPYPDPLEPR) First 
Moc 0.25Ω Mon Prev PK 

 433A
Reagent 

K(  82.5% H2O 5%
 5% 5%

2.5%)
0.1% TFA/H2O 1 ml

HPLC ThyroG
M-Maleimidobenzoyl-N-hydroxysuccinimide 
ester(MBS) 30

MBS
ThryoG-MBS ThyroG-MBS

E-tag 3
ThyroG-MBS-E-tag

ThyroG-MBS-E-tag

(FIA)
600 mg/100 ml

100 ml 5
14-17

FIA 11 2
3

1 2 4

3

ELISA 
PAI 10 FCS TIL Media I

CO 5 CO2 100 37℃
3.6×107

DMEM 10 
ml 2 DMEM 10 
ml



 

 

1000 rpm, 10
2 ml 20

DMEM 20 ml 1000 rpm, 10
DMEM 20 ml 50 ml

1000 rpm, 10
DMEM 10 ml

T150
PAI

50-ml
800 rpm, 5

DMEM 50-ml
1 800 rpm, 5 DMEM 

40 ml 800 rpm, 5
DMEM 20 ml
PAI 1.08×107 5.4×107 1 5

1000 rpm, 7
50% PEG Merck 0.5 ml

2.5 min DMEM 5 ml
3.5 min DMEM 35 ml

5 8 ml
32 ml 1000 rpm, 5

8 ml HFCS/ 
10 FCS/ TIL Media I  50 ml
96well plate 5 96well plate 

100 ml/well (2.2×104 spleen 
cells/ well) 32 ml 10
FCS/ TIL Media I  30 ml 96well 
plate 3 96well plate 100 
ml/well (1.44×105 spleen cells/ 
well) 24 HAT(×1)/ 
10%FCS/ TIL well 100 ml

3 HAT(×1)/ 10%FCS/ TIL

ELISA
24 well plate

ELISA
E-tag

IgG
6D 2H

RPMI1640

0.45 mm
MAbTrapTM Kit

4 ml
MilliQ 4 ml

4 ml
50 ml

500 ml
280nm

PBS

280nm
‐20℃

37.5 ng/well E-tag
E-tag 500 mg/ml, 250 mg/ml, 

125 mg/ml, 63 mg/ml, 31 mg/ml, 16 mg/ml, 7.8 
mg/ml, 3.8 mg/ml ELISA

(ALP-conjugate)  E-tag   
E-tag 1mg/ml 100ml

Solution A 100ml Filtration Tube

8000×g 4℃  10 2
Solution A 150ml Reducing Agent

100ml
Filtration Tube

37℃
30 Solution B 100ml
8000×g  4℃ 10
Solution B 200ml
Reaction Buffer 50ml SH-Reactive Alkaline 
phosphatase

Filtration Tube

37℃ 1
Storage Buffer 150ml

4℃ ALP 
 E-tag Protein 

Assay Rapid Kit (595nm)

F-moc
E-tag

(Cys-GAPVPYPDPLEPR) DMF 37℃ 520r/min
4

10×TBS 1min×10
Anti E-tag ALP conjugated antibody 

(0.6ng/ml) 100ml/well 37℃ 300r/min 
1.5  

Buffer※3 3 BCIP(500ng/ml)
100ml/well 37℃ 300r/min 15

    
    

VH-half body libray
pCANTAB-5E

( — )
—  

MRL/lpr/lpr)
total RNA

mRNA mRNA 1st strand 
random hexamer oligo  

dT primer cDNA  
 



 

 

 
— pCANTAB-5E  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
— VH
 

 
VH VH
VH 400bp
DNA SfiI 

NotI primer(2nd 
(primer FWD 2nd primer REV) PCR

PCR 1.2% /TAE
100V VH 400bp

DNA
SfiI/NotI SfiI/NotI

pCANTAB-5E
TG-1

ligation
10^9 /μg pUC18

10 5

LB-amp 37℃ SfiⅠ NotⅠ
S6 R1

PCR 1.2%
/TAE 100V

600bp

VH

2.62×107

TG1 2.0
×1011 cell/L 1ml

2×109cell/ml
 

    
IgNAR libray single 

chain VHH
IgNAR single chain

IgNAR library IgNAR  

— VHH IgNAR
 

 
S-S

single chain —
IgNAR

 
 

VH

(M13KO7) 2YT‐

tetracycline 1L XL1-blue

OD600 0.3 M13KO7(GE 

healthcare) kanamycin

37℃ 8 PEG

 

s-TRIP

MOI=1:20 M13KO7
(phage rescue) PEG VH

 



 

 

Titer check in/out VH
S-TRIP

His-Pro-X(X Cys 19 )
1 1mg s-TRIP

1st round

VH
round panning
1 PBS

sTRIP
PBS/tween20 PBS 100mM HCl

1M Tris-HCl(pH7.4)
20ml TG1(OD600=0.5)

titer check out put titer
rescue PEG

titer in put titer  
 

IgNARno
(scafold)

IgNAR

IgNAR CDR
CDR Cys

— (NNK)12
Mutation Primer Primer2 PCR

Primer1 Primer3 PCR

Primer1 Primer2 PCR
(SfiI NotI) pCANTAB-5E

TG-1

 
 

 

— IgNAR
CDR3  
 

M13KE Ph.D.

(NNK)n g3p N
VH

His-Pro-X(X Cys
19 C His)

Gly Cys
|GGN|TGY|GGN|GGN|NNK|NNK|CAY|GGN|GGN|TGY|G
GN|(Gly-Cys-Gly-X-X-His-Gly-Gly-Cys-Gly) 

M13KE
rescue RFI form

 
 

 

3 4
3 2

1 18
220

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
—

C  

 

Primer 1

Primer 2

Mutation Primer

Primer 3

PCR (Primer 1 &3)
PCR (Mutation Primer & 2)

PCR (Primer 1 &2)



 

 

 
E-tag

E-tag

VH-half body IgNAR
 

 
VH half-body library 

5 1.  
5round 19

His-Pro-X (X= Met, Gly, 
Ala, Val, Ile, Leu, Phe, Pro, Arg) 9

2round Titer check
His-Pro-Arg

100
His-Pro-Arg 5round

2. 5round

VH

—5

VH half-body

 

 

— VH half-body

 

, log ladder; 

pCANTAB-5E control insert  

insert

log ladder;

insert 

 

IgNAR
2x10^7

IgNAR Vnar

single chain
CDR3

3x10^8

PCR

CDR

 
 

 

g3p
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