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POTENTIAL GUANIDINE SUBSTRATES FOR 'ATP'-GENERATING KINASES 
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N-Phosphorylated guanidines (phosphagens (I,R=H2P03)), found i n  l i v i n g  t i ssues ,  
are n a t u r a l  subs t ra tes  f o r  those kinases which regu la te  the l e v e l s  o f  adenosine 
tr iphosphate (ATP). Vertebrates possess phosphocreatine (I!R=H2POJ,R1-Me,R11: 
CH CO H) and c rea t i ne  kinase as t h e i r  so le  phosphagen and kinase, hereas i n  
inzerzebrates,  phosphoarginine (I R-H PO3,R:=H,RI1=(CH ) CH(NH )CO H) and i t s  
corresponding kinase predominate. ' i n 2 c e r t a i n  helmint6s3(Anne!ida?, novel  phosph- 
agens and kinases e x i s t  (Thoai and Robin, 1969), the phosphagen's s t ruc tu re  being 
based on a phosphodiester, exempl i f ied  by phospho-opheline (I,R=H2PO3,Rf=H,R"= 
( CH2) 20P (0) OHOMe ) . 
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Since many paras i tes  possess non-creatine based phosphagen kinases i t  seemed 
appropr iate t o  perform fundamental b iochemical  i nves t i ga t i ons  i n  order t o  deter-  
mine the s p e c i f i c i t y  o f  these kinases towards p o t e n t i a l  substrates.  
he lp  t o  e luc ida te  important s t r u c t u r a l  requirements needed f o r  substrate-enzyme 
recogn i t ion ,  which must be known i f  poss ib le  i n h i b i t o r s  are t o  be developed. 
I n i t i a l l y ,  research hasconcentrated on arg in ine  kinase owing t o  i t s  a v a i l a b i l i t y .  
The assessment o f  cross r e a c t i v i t y  and/or i n h i b i t i o n  by the a d d i t i o n  o f  var ious 
possible subs t ra tes  (see Table) has been inves t iga ted  by a continuous spectro- 
photometric assay (adaptat ion o f  B a r r e t t  and L loyd 's  method, 1981), which u t i l i s e s  
a coupled NADH-NAD+ dependent enzyme i n d i c a t o r  reac t i on  t o  monitor phosphate 
t rans fe r .  
TABLE: E f f e c t  o f  p o t e n t i a l  substrates on the degree o f  i n h i b i t i o n  o f  a rg in ine  
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phosphorylat ion and cross r e a c t i v i t y  o f  a rg in ine  kinase. --- -. - 
Po ten t ia l  substrate (10mM) Cross r e a c t i v i t y  X I n h i b i t i o n  

Creat ine none 22+8 
Glycocyamine 132 7 
Taurocyamine 41+9 
2-Guanidinoethylphosphate 602 1 

2-Guanidinoethyl-neopentyl- 

11 

11 

11 

I1  Opheline 42 8 

2-Guanidinopropionic ac id  11212 
' I  

I '  
phosphate 10 t9  

Arginine kinase has been shown t o  be very s p e c i f i c  f o r  i t s  n a t u r a l  substrate 
a rg in ine ,  b u t  no t  s i g n i f i c a n t l y  i n h i b i t e d  by p o t e n t i a l  substrates w i t h  the  
except ion of taurocyamine 
phate (I,R=Rt=H, Rfl=(CH ) OP(O)(OH) ). For tf?e21a?ter, Km (apparent) f o r  arg- 
i n i n e  increases by 38% i n 8  Vmax decgeases by 44?6. 
h i b i t i o n  i s  observed f o r  pyruvate kinase (coupled i n d i c a t o r  reac t i on )  where Km 
(apparent) f o r  ADP i s  increased by 3002 and Vmax decreased by 33X. This i n d i -  
cates t h a t  the  2-guanidinoethyl-phosphate i n h i b i t i o n  observed i n  the a rg in ine  
kinase assay was i n  p a r t  due t o  i n h i b i t i o n  o f  the coupled reac t ion .  
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