
 



 
 

 

  

 

P 
 



+ 

GPC-CP 

P Choline 

OH 

OH 

P Choline 

OH 

OH 

OH 



2012-234401  





GPC-CP 



 



 (GPE-EP) 

 
(GPE) 

OH 

OH 

OH 

 

 

   

 

OH 

OH 

EA 
GPE-EP 

P 

EA P 

 2012-267910  S. sanglieri A14  



 

 GPE-EP GPC-CP GPI-IP 

 A14  A14     

   Zn2+, Ca2+ Zn2+ Mn2+, Ca2+ 

GPE   --- --- --- 
GPC     --- 
GPA   --- --- --- 
GPI   --- ---  
GPG   --- --- --- 
GPS   --- --- --- 

OH 

OH 

P 



A14 DNA 

GPE-EP  

 

 

 

 



! 
 

OH 

OH 

EA P 

EA 

EA 

OH 

OH 

OH 

 

 

P P 
 

DNA  

GPE-EP 



 

HPLC LC-MS  

•  
•  LPE  

•
•

OH 

LPE GPE 

A1 

P EA 

OH 

P EA 

OH 



• GPE-EP  
 

• GPE  
 

• GPE-EP  

•  
 

OH 

OH 

EA 
GPE-EP 

P 




