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The interface property plays important roles in the soft materials with polymers and biomolecules. 
The control of soft-interface enables the fabrication of novel functional materials and the regulation 
of biological molecular recognition. In order to fabricate the well-defined soft-interface, the soft 
interfaces with fine polymers have been developed, using polymers via living radical polymerization 
and dendrimers. Especially, dendrimers have uniform structures, and so the interfaces with 
dendrimer easily provide the fine and uniform soft-interface. In this investigation, we have prepared 
the soft-interface with dendritic molecules for bio-interface. 
(1) The Molecular Recognition with Glycol-Dendrimer Interface 

The molecular recognition between proteins and ligands depends on not only the protein and 
ligand, and the multivalent effect of the densely packed ligands. We have investigated the molecular 
recognition ability of saccharide modified dendrimer interface with GlcNAc, sulfonated GlcNAc, Man 
and globobiose (Gb2).  
   In this year s research, the denderimers with GlcNAc and 6-sulfo-GlcNAc were investigated as 
interaction with Amyloid beta peptide (A . The PAMAM dendrimer with 6-sulfo-GlcNAc interacted 
with A (1-40) strongly, and induced the fibril formation.  On the other hand, the PAMAM dendrimer 
with GlcNAc (without sulfonated group) totally inhibited A  aggregation.  The sugar-ball with 
GlcNAc interacted with A  and the hydrated water on the A , and exhibited strong inhibition effect 
on A  aggregation.   
  Gb2 (Gal 1-4Glc) is ligand of Shiga toxins, which was connected to G4 PAMAM dendrimer 

interface, and the interaction between Gb2-dendrimer was measured with SPR.  Since the 
molecular size of G4 PAMAM dendrimer and Shiga toxin was almost the same, the Gb2-modified 
PAMAM dendrimer interface showed the strong interaction with Shiga toxin due to the appropriate 
multivalent effect. The dendrimer with -Gal showed weaker interaction because of ligand specificity, 
and the Gb2-dendrimer with lower sugar density also showed weaker interaction, indicating the 
sugar structure and the multivalency was important in Shiga toxin interaction. 
 Bioinert Surface Properties of Dendrimer Interface 
Interactions between proteins and biomaterial surfaces correlate with many important phenomena 

in biological systems, and such interactions have been used to develop various artificial biomaterials 
and applications.  The protein adsorption of soft material depends on the functional group and the 
molecular density at the interface. 

First, the PAMAM dendrimer interface with G1-G4 was immobilized on the gold substrate via 
Au-N bond. The protein adsorptions onto dendrimer were reduced with generation of dendrimers, 
and the G4 dendrimer monolayer showed the smallest adsorption bound. The amount of protein 
adsorption consisted with steric repulsion energy, which suggested bioinert properties of the 
dendrimer with higher generation  

Then, the PAMAM denerimers interface with oligo PEG, carboxylic acid, amine and phosphoryl 
choline group was also prepared via Au-S bond. The dendrimer interface of G4 with PEG or PC 
inhibited the protein adsorption, and the amount of protein bound in G4-PAMAM-PEG interface was 
about 10 % of the reference Au interface. The dendrimer brush formed densely packed polymer brush, 
which was advantageous to the development of bioinert surface.  
 ����
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DNA

( 1)

KinA
Spo0F

(PEG) (SAM)

DNA

ATP KinA (KinA-P) 

Spo0F

( 2) Mg2+ Ca2+ in vitro
1)

 (AFM) KinA KinA/Spo0F

(i) 
KinA/KinA Spo0F/Spo0F pH

1

2

����



KinA pH 5.5 pH 4.6
pH

KinA 5.5 4.6
KinA 5.5

KinA
Spo0F pH 4.7 4.3

Spo0F 4.7
Spo0F

(ii) KinA/Spo0F
KinA/Spo0F Mg2+

Ca2+ ATP
4

Mg2 Ca2

ATP
 ( 4(a))  ( 4(b)) ATP

0.049 ± 0.125 mN/m ATP
0.092 ± 0.045 mN/m KinA ATP

KinA/Spo0F

PEG
PEG SH

PEG
(QCM)

(i) 

SAM

2
0.2 nm  ( 5)

KClO4

30 nm
(Jump-in) 0.1 mM 29.7 ± 1.5 nm, 1 mM 9.2 ± 0.2 nm

0.1 mM: 30.4 nm, 1 mM: 9.6 nm
(Jump-in) van der Waals

(ii) PEG
PEG PEG

(QCM) PEG
PEG

4 /
KinA-Spo0F ( )
(a) Mg2+,Ca2+  (b) Mg2+,Ca2+
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Fig.2
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Fig.4 EHA120, EHA45-b-GLBT60  EHA40-b-GLBT101

�-A BAM EHA

Fig.3
 poly(EHA-b-GLBT)

Fig.5 EHA45-b-GLBT60

�-A subphase NaCl����
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Fig.1 “Carpet+Brush” and “Carpet-Only” structure 
of polyelectrolyte brush at the air/water interface.

Fig.3 �-A isotherms of EHA120, EHA45-b-GLBT60 and 

EHA40-b-GLBT101 on water and BAM images for each stage.
Fig.2 Structures of cationic (top) and zwitter 
ionic amphiphilic diblock copolymers�-A ����
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