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PBSA mimics wax polyesters 





PBSA recycling system mimics koji-fermentation 
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CutL1, PBSA degrading esterase produced by A. oryzae  
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Maeda, H. et. al. Appl. Microbiol. Biotechnol. 65:74-83 (2005)  
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SDS-PAGE analysis of purified CutL1 



What is hydrophobin? 



Alignment of deduced amino acid sequences of RolA homologs 



PBSAdegradation by recombinant A.oryzae
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Purification of RolA from culture broth of 
A. oryzae overexpressing RolA 
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Takahashi et. al. Mol. Microbiol. 2005 
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QCM electrode

A quartz crystal microbalance (QCM) is a

sensitive mass-measuring device. Its resonance

frequency decreases linearly upon the increase

of the mass on the QCM electrode at nanogram

levels. Change of 100Hz of frequency corresponds

to 3ng of protein bound to the QCM electrode.
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stirring bar

Molecular Interaction Analysis by QCM 
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       KD values which indicate binding affinity can be analyzed  
       by monitoring oscillation frequency change. 

About QCM 

oscillation frequency down 
indicate  Molecular interaction 
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 RolA (ligand) – CutL1 (analyte) interaction  

Takahashi et. al. Mol. Microbiol. 2005 



CutL1 immobilized
QCM electrode

Curve C Curve D

BSA (control)RolA
※ Concentrations in the figure indicate

final concentrations of RolA
and BSA in QCM step-wise analyses.

 CutL1 (ligand) – RolA (analyte) interaction  

Takahashi et. al. Mol. Microbiol. 2005 



Preparation of CutL1 mutants for RolA-CutL1 binding assay 

Six acidic amino acid residues (Glu31、Glu109、Asp142、Asp145、Asp171、Asp203) were 
substituted with Ser, and all variants produced by A. oryzae were purified. . 

CutL1mutant のSDS-PAGE 
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 E31, D142, D171  are important residues for CutL1-RolA interaction. 

Acidic amino acid residues (Asp,Glu) of CutL1 involved in 
CutL1-RolA interaction 
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Schematic model of RolA-CutL1 interaction 
Active 
center 

180° 

D142 
D171 E31 

His32& Lys34 

Hydrophobic side 

Hydrophilic side 

CutL1 

RolA 

Abe et al. unpublished results 



Models of PBSA degradation by RolA with CutL1 



SUMMARY 

• RolA adsorbed to the PBSA surface 
recruits CutL1 to the surface, resulting in 
condensation of CutL1 and stimulation of 
PBSA hydrolysis. 

• Glu31, Asp142 and Asp171 of CutL1 are 
critically required for the RolA-CutL1 
interaction by multivalent effect. 

• H32 and K34 of RolA are important for the 
RolA-CutL1 interaction. 
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FRAP analysis of FITC-RolA adsorbed to PBSA films  

Takahashi et. al. Mol. Microbiol. 2005 

・RolA is laterally mobile on PBSA. 

・Proteins that can interact with RolA inhibits the mobility. 



A phylogenetic relationship between HsbA and 4MeS 

1   ATGCTTGCCAAACACGTCCTTGCTGTCCTTCTGTCTGTTGGCGCTTCCGCCATTCCTTTC 
6 0 
1   M  L  A  K  H  V  L  A  V  L  L  S  V  G  A  S  A  I  P  F   20 

 
61  GACAAGCGAGATGCATCCGCTGTCCTCGCTGATTTTAACACACTCTCAACCGACCTGTCG 
1 2 0 
21  D  K  R  D  A  S  A  V  L  A  D  F  N  T  L  S  T  D  L  S   40  

   
121 GCTCTCGGCTCTGCTATTTCGAGCTTCGATGGAACGCTCAATGGTGCCTTGGGCGTCCAG 
1 8 0 
 41  A  L  G  S  A  I  S  S  F  D  G  T  L  N  G  A  L  G  V  Q  60 

 
1 8 1 
CAGAAGGAAGGCCAAGTAGAGACGGCGTTGAAGCAAACCGTCAGCGATGTGAAAGCGTCT 
2 4 0 
 61  Q  K  E  G  Q  V  E  T  A  L  K  Q  T  V  S  D  V  K  A  S  80 

 
241 ACTGCGTTCAGTGCTGCTGACAGCACAAGCGTGACCAATGCTGTGACTGGTCTGGAGCCT 
3 0 0 
 81 T  A  F  S  A  A  D  S  T  S  V  T  N  A  V  T  G  L  E  P   100 

      
301 AGCATTGTGAACGTTCTCAACGATCTCGTTTCCAAGAAATCCGGTTTTGACTCTGTTGGC 
3 6 0   
101 S  I  V  N  V  L  N  D  L  V  S  K  K  S  G  F  D  S  V  G   120 

 
361 GTTACCAGCATTGTCGTATCGGATCTCAACTCCCTCCATGATCTTACTGGCCAGCTGTCA 
4 2 0 
121 V  T  S  I  V  V  S  D  L  N  S  L  H  D  L  T  G  Q  L  S   140 

 
421 ACTGAGCTCCAGTCGAAGGTCACTTCGGGTGACGCATCCACTATTTCTGATGAGGCTGCG 
4 8 0 
141 T  E  L  Q  S  K  V  T  S  G  D  A  S  T  I  S  D  E  A  A   160  

  
481 CGACTTGATGCGGAATACAAGAAGGCCATCGCTGCCTATTCCTAG 525 
161 R    L   D   A   E   Y   K   K   A    I   A    A  Y   S   *   175 
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■ Produced by a entomopathogenic fungus 
■ Transcribed in the fungal cells growing on the insect curticle 
■ Function unknown 

The phylogenetic tree of HsbA and its orthologues 

N-terminal sequence 

M. anisopliae growing on  
the surface of a insect 

4MeS 
Hydrophobic Surface Binding protein A (HsbA)  



Expression and purification of 
recombinant HsbA 
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Recruitment of CutL1 on HsbA adsorbed on the PBSA surface 
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Interaction between CutL1 and HsbA 
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Soluble HsbA did not interact with soluble CutL1.  
(immunoprecipitation) 

Ohtaki et al., Appl. Environ. Microbiol. 2006 
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