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DihydrofolateDihydrofolate reductasereductase ( DHFR ( DHFR v.sv.s. . MtxMtx, , methotrexatemethotrexate ))

StreptavidinStreptavidin ( ( v.sv.s. . DD--biotin )biotin )

Glutathione SGlutathione S--transferasetransferase v.sv.s. reduce glutathione ( GST . reduce glutathione ( GST v.sv.s. GSH ). GSH )

KKdd = 2.5x10= 2.5x10--1111 MM

POI : protein of interesting

Miller, L. W et al. Curr. Opin. Chem. Biol. 2005, 9, 56-61. 

KKdd ~ 10~ 10--1515 MM
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HisHis--tag tag NiNi--NTA NTA 
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I. Human DNA repair protein I. Human DNA repair protein OO66--alkylguaninealkylguanine--DNA DNA alkyltransferasealkyltransferase
( ( hAGThAGT v.sv.s. . OO66--alkylguaninealkylguanine--DNA )DNA )

II. II. PhosphopantetheinePhosphopantetheine transferasetransferase ( ( PPTasePPTase ))

Enzymatic ModificationEnzymatic Modification

Johnsson, K. et al. Nat. Biotechnol. 2003, 21, 86-89.O6-benzylguanine

Johnsson, K. et al. J. Am. Chem. Soc. 2005, 127, 12770-12771.
Walsh, C. T. et al. ACS Chem. Biol. 2007, 5, 337-346.

phosphopantetheine transferases (PPTases) 
catalyze the transfer of Ppant from CoA to 
an invariant serine residue of CPs
carrier proteins (CP)
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Ting. A. Y. et al. Nat. Methods 2005, 2, 99-104.

III. Biotin III. Biotin ligaseligase ( ( BirBir A ) A ) 

IV. IV. SortaseSortase A A 

Nagamune, T. et al. ChemBioChem 2008, 9, 802-807.

Enzymatic ModificationEnzymatic Modification



ResidueResidue--Specific Protein Specific Protein BioconjugationBioconjugation

Francis, M. B. et al. Curr. Opin. Biol. Chem. 2006, 10, 253-262. 

Fukase, K. et al. Angew. Chem. Int. Ed. 2008, 47, 102-105.
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ImineImine formationformation

BioorthogonalBioorthogonal Chemistry Chemistry 

Staudinger ligationStaudinger ligation

Bertozzi, C. R. et al. Nat. Chem. Biol. 2005, 1, 13-21. 

++

Click chemistryClick chemistry

Bertozzi, C. R. et J. Am. Chem. Soc. 2004, 126, 15046-15047. 

Lin, Q. et al. Angew. Chem. Int. Ed. 2008, 47, 2832-2835.

Photo click chemistryPhoto click chemistry



Insertion of target tagInsertion of target tag
I. NonI. Non--natural amino acid natural amino acid 

LCXPXR
X = Thr, Ala, Gly

Bertozzi, C. R. et al. Nat. Chem. Biol. 2007, 3, 321-322.

II. II. TransaminationTransamination
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Francis, M. B. et al. ACS Chem. Biol. 2007, 2, 247-251.
Burkart, M. D. et al. Curr. Opin. Chem. Biol. 2007, 11, 12-19.

III. III. FormylFormyl glycineglycine--generating enzyme ( FGE )generating enzyme ( FGE )
Schultz, P. G. et al. Science 1989, 244, 182-188.
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IV. Native Chemical IV. Native Chemical LigationLigation & Expression Protein & Expression Protein LigationLigation

C-terminal modified protein

Kent, S. B. H. et al.  Science 1994, 266, 776-779.
Kent, S. B. H. et al. Annu. Rev. Biochem. 2000, 69, 923-960.
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CuSO4-5H2O, 1 mol %

Sodium ascorbate
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Fe3O4
MNP1 MNP2

~8 nm ~70 nm Org. Lett. 2007, 9, 2131
Small 2006, 2, 485-9
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Quantification of CSS on Magnetic NanoparticleQuantification of CSS on Magnetic Nanoparticle
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Bioorg. Med. Chem. 2002, 10, 1057

C-type lectin

Fc region
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Recombinant protein technology

Protein probe and Detecting substrate

(Reishi, 靈芝)
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:Fc-fusion C-type lectin :Protein G

:Fc-fusion fragment

:Carbohydrate chain
:Biotin-labeled 
polysaccharide of G. lucidum

:Streptavidin-Cy3
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Fabrication strategies



Fc receptor for fabrication of Fc-fused dectin-1 microarray

Protein G surface Based Dectin-1 array Protein G array Protein G array

Protein A surface Based Dectin-1 array Protein A array Protein A array
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The dextran as blocking reagent did not affect F3 binding!!

Dextran
DextranDextran

?

Detection

The influence of dextran on the binding of F3-biotin 
to the Fc-fused dectin-1 microarray 



Comparison of Fc-fused Dectin-1 Microarrays:
Oriented vs Random
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The detection sensitivities of various immobilized methods

using extremely low F3-biotin concentration (1 μg/mL)
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Nanoprobe-Based Affinity Mass Spectrometry for Target Detection

Anal. Chem. (2005) 
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Direct MS 
Analysis 
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3D Scatterplot of Multiplexed Protein Profiles 

Normal :   Healthy individuals
Patient :    Patients / gastric cancer
Surgery:   Patients / surgical operation of cardiac atheter



Correlation of CRP concentrations between 
ELISA and Multiplexed Protein Detection
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Figure 2
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Figure 3
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Figure 4
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Fabrication strategy of BA-based 
carbohydrate microarray



Biological activity of carbohydrate 
on BA functionalized slides

Con A-FITC

glucose

maltose

maltotriose

Immobilization of maltose 
saccharides. The microarrays 
were probed with Con A-FITC.



disaccharide 

glucose 

galactose

GAGs

NeuNAc

mannose

fucose
GlcNAc

Con A
α-Man
α-Glc

WGA
GlcNAc

RCA120
ß-Gal

BS-I
α-Gal

anti-dextran

Fluorescence images of carbohydrate microarrays containing 16 carbohydrates 
probed with (a) FITC-Con A, (b) FITC-WGA, (c) FITC-RCA120, (d) biotin-BS-I followed 
by incubation with Cy3-streptavidin and (e) FITC-labeled anti-dextran antibody

In preparation


