
Rearrangement of an external aldimine:  formation of 
an α-carbanionic PLP intermediate via α-decarboxylation	




Specificities of PLP 
enzymes:  α-

hydrogen 
abstraction vs  

α-decarboxylation 
is determined by 
the binding mode 

in the enzyme  
active site	




PLP enzyme mechanisms:  conveniently studied because the  
intermediates can be observed spectrophotometrically 

Nominal λmax:  vary somewhat from system to system!



Mechanism of tryptophan synthase 
Conversion of indole glycerol phosphate and serine to 

tryptophan and  G3P   



Tunneling between the α and β subunits of tryptophan synthase	




Coenzyme B12-dependent 
enzyme-catalyzed reactions 

Also involve pyridoxal 
phosphate! 



Radical-based rearrangements involving PLP:  aminomutases	




Involvement of PLP in deoxysugar biosynthesis	


CDP-4-keto-!
6-deoxyglucopyranose	


CDP-4-keto-!
3,6-dideoxyglucopyranose!

2 one-electron 
reductions	




The mechanism of  
PLP-dependent  

enzyme-catalyzed  
transamination 



Folate coenzymes	




Core structure:  tetrahydrofolic acid 



Chemical structure of tetrahydrofolate (THF) 



Chemical  
structures of folate, 
dihydrofolate, and 
tetrahydrofolate 



The two-stage reduction of folate to THF 





Interconversion 
of the C1 units 
carried by THF 





The biosynthetic fates of the C1 units in the THF pool 



Interconversion 
of the C1 units 
carried by THF 



Formyltetrahydrofolate synthetase:  production of 
10-formyl-tetrahydrofolate 

Mechanism!



Methylene-H4folate is produced mainly by serine  
hydroxymethyltransferase and methenyl-H4folate reductase. 



Cyclohydrolase dehydrates 10-formyl-H4folate to give 
methenyl-H4folate; a reasonable mechanism follows: 



Reduction of the imine by NADPH catalyzed by  
methenyl-H4folate reductase produces methylene-H4folate. 

Cyclohydrolase mechanism: 



Reduction of the imine by NADPH catalyzed by  
methenyl-H4folate reductase produces methylene-H4folate. 



The enzymatic conversion of dUMP to dTMP requires 
methylene-H4folate. 



Mechanism of 
thymidylate synthase	




Role of formyl transferases in purine biosynthesis 

formyl carbon	

becomes C8 of purine ring	


formyl carbon	

becomes C2 of purine ring	




Biological importance of folate:  masked methanol, formaldehyde, 
and formate functionalities 

Free CH3OH, HCHO and HCOOH are cytotoxic.  HCHO is 
especially reactive towards amino groups (crosslinking). 


