




様式第８号                                 № １  

学  位  論  文  要  旨 

 

 

 

氏名    呉 偉民       

 

 

論 文 題 目 

    Dermatopontin regulates fibrin formation and its biological activity                   

  （デルマトポンチンはフィブリン形成に影響し、その生物活性を修飾する）                    

 

要     旨 

Introduction:  Dermatopontin (DP) is a small extracellular matrix protein with a molecular weight of 

22KDa, and is abundant in the dermis.  Previously, we found that DP is present in the provisional matrix 

that is mainly composed of fibrin and fibronectin in an early phase of wound healing, and that DP interacts 

with both fibrin and fibronectin (Kato, et al., J. Biol. Chem. 2011).  The present study was aimed to 

examine the functional relationship between DP and fibrin.                      

Methods:  Interaction between proteins was examined by solid-phase assays.  Sixteen partial peptides of 

DP were produced and were used for determining interaction sites.  Fibrin was formed from fibrinogen by 

incubating with thrombin in the presence or absence of DP.  The kinetics of fibrin formation was monitored 

by turbidity change, and the structure of fibrin was observed by a transmission electron microscope.  DP 

incorporation in newly-formed fibrin was assessed by SDS-PAGE and western-blotting.  Cell adhesion 

assay was performed using human umbilical vein endothelial cells (HUVECs).                 

Results:  DP interacted with both fibrin and fibrinogen in a dose-dependent manner.  DP interacted with 

fibrinogen D domain but not with E domain.  The interaction between DP and fibrin was specifically  
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inhibited by a peptide named DP-4 (PHGQVVVAVRS).  Biotinylated DP-4 peptide interacted with fibrin as 

well as with fibrinogen D domain.  Thus, the interaction sites were supposed to be a DP-4 peptide in DP 

and a D domain in fibrinogen, respectively.  Bioactivities of the functional DP-4 peptide were further 

explored in our following publication (Wu W, et al., J. Dermatol. Sci. 2014, in press).                     

  DP enhanced fibrin fibril formation, and the final turbidity of fibrin was increased in proportion to the DP 

concentration.  DP was incorporated in the newly formed fibrin fibrils.  On the other hand, when DP and 

fibrinogen, or DP and thrombin were incubated, no apparent turbidity change was observed.  Electron 

microscopically, fibrin fibrils formed in the presence of DP were thicker, and they showed less thinner fibrils 

around them, by comparing with those formed in the absence of DP.                                 

  DP enhanced HUVEC adhesion to fibrin in a dose-dependent manner.  The cell adhesion was inhibited 

by anti-αvβ3 integrin antibody, and a complete inhibition was achieved by a mixture of anti-αvβ3 and 

β1-subunit integrin antibodies.  DP also enhanced the HUVEC spreading on fibrin, and the cytoskeletons 

were developed better than in its absence.                                                        

Conclusion:  DP promotes fibrin fibril formation, and it enhances HUVEC adhesion and spreading.  Thus 

DP modifies structures and biological activities of fibrin which is the major component of the provisional 

matrix at the wound site.  Provisional matrix provides a scaffold for a series of cellular events, such as cell 

adhesion, migration, proliferation and differentiation.  Endothelial cells and fibroblasts mainly exert such 

cell activities and contribute to angiogenesis and new extracellular matrix formation, resulting in granulation 

tissue formation.  Therefore, the present findings would indicate that DP acts as an enhancing factor for an 

early phase of wound healing when added externally.  These results imply a possibility that an artificial 

DP-fibrin provisional matrix is used as a new biomaterial for treatment of wound healing.                 

Prospect:  DP has a characteristic ability to modify biological functions of not only fibrin, but also 

fibronectin and other extracellular matrix proteins.  By a systemic exploration of the abilities, possibility of 

clinical application of DP to certain pathological conditions such as wound would be expanded.  In addition, 

identification of novel functional DP peptides would lead a development of other kinds of novel bioactive 

materials.                                                       


