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ELECTROANALYTICAL STUDY ON NICOTINAMIDE 7 -METHYLGUANI NE D INUCLEOTI DE ( Nm7GD*) , 

E l z b i e t a  Bojarskaa, Edward Darzynkiewicza, P i o t r  Ostapczukb, Jean-Marie Sequaris b 

"Department o f  B iophys ics,  I n s t i t u t e  o f  Experimental Physics, U n i v e r s i t y  o f  

b I n s t i t u t e  o f  Appl ied Phys ica l  Chemistry, Nuclear Research Center (KFA), J u l i c h ,  

ANALOG OF COENZYME NAD' AND RELATED COMPOUNDS 

and Barbara Czochralskaa 

Warsaw, Zw i rk i  and Wigury 93, 02-089 Warszawa, POLAND 

P.O. Box 1913, 0-5170 J u l i c h ,  FRG 

Abstract :  Electrochemical methods ( d i r e c t - c u r r e n t  polarography, c y c l i c  voltam- 
metry and d i f f e r e n t i a l  pu lse polarography) were used f o r  ana lys i s  o f  7-methyl- 
guanine nucleosides and nuc leot ides.  

Among the mutagenic and carc inogenic  compounds, a1 k y l a t i n g  agents a r e  a 
group of substances t h a t  d i s t u r b  the b i o l o g i c a l  f u n c t i o n  o f  c e l l u l a r  DNA and 
RNA. The major products of endogenous a l k y l a t i o n  a re  methylated base adducts, 

i n c l u d i n g  7-methylguanine. I t  has been observed t h a t  a h igh  l e v e l  o f  7-methyl- 
guanine i n  mitochondria1 and nuc lear  DNA could c o n t r i b u t e  t o  ageing and 
cancer ( 1 ) .  Furthermore, 7-methyl GMP i s  a key component o f  t he  cap o f  va r ious  
eukaryot ic  mRNA's (2 ) .  

7-methylguanosine (m Guo), 7-methyl GMP (m GMP), methyl es te rs  o f  7-methyl GDP 
and 7-methyl GTP (m e s t e r  GDP and m e s t e r  GTP), acyc lo 7-methyl GMP (m acyc lo  
GMP), n icot inamide 7-methylguanine d i n u c l e o t i d e  (Nm7GD+) and n i co t i namide  guan- 
i n e  d i n u c l e o t i d e  (NGD'), analogs o f  coenzyme NAD', i n  which the adenine moiety  

has been rep laced by 7-methylguanine and guanine, respec t i ve l y .  
I t  i s  known t h a t  7-methylguanosine r e a d i l y  undergoes e lect rochemical  red-  

uc t i on ,  both i n  the f r e e  s t a t e  (3 )  and when inco rpo ra ted  i n t o  DNA ( 4 ) .  E l e c t r o -  
chemical reduc t i on  of 7-methylguanosine occurs i n  t h e  imidazole r i n g  (3 ) .  

d e r i v a t i v e s :  d i r e c t  c u r r e n t  polarography (d.c.) , c y c l i c  vo l tamnetry  (c.v.) and 
d i f f e r e n t i a l  pu lse polarography (d.p.p.1. 

aqueous s o l u t i o n s  one d.c. po larographic  wave (or one C.V. and d.P.P. Peak) i n  

the  p o t e n t i a l  range -1.7 V t o  -1.8 V (pH 4.5 - 8.5). The data presented on Fig.1 

i n d i c a t e  t h a t  t he re  i s  no s i g n i f i c a n t  d i f ference between polarographic  behaviour  

We have s tud ied  po l  arographic behaviour o f  7-methyl guani ne d e r i v a t i v e s  : 
7 7 

7 7 7 

Three polarographic  techniques were used f o r  a n a l y s i s  o f  7-methylguanine 

I t  was found t h a t  7-methylguanine nucleosides and nuc leo t i des  e x h i b i t  i n  
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F i g .  1 .  pH dependence o f  d.p.p. p o t e n t i a l  

peaks o f  1 x M 7-methylguanine der-  

i v a t i v e s  (phosphate b u f f e r s ) .  

of acyclo-7-methyl GMP and o the r  

compounds (cyc lo  d e r i v a t i v e s ) .  How- 
ever ,  t h e i r  adsorpt ion p roper t i es  
a r e  q u i t e  d i f f e r e n t .  On the basis 

of  an a d d i t i o n a l  a.c. po larographic  
s tudy i t  was shown chat acyc lo der-  
i v a t i v e s  of 7-methylguanine adsorb 
weakly i n  comparison w i t h  cyc lo  
d e r i v a t i v e s .  

po larographic  waves ( o r  two d.p.p. 
peaks) i n  the pH region 7-10 which 
can be ascr ibed t o  n icot inamide 

reduct ion.  I n  s l i g h t l y  a c i d i c  me- 

dium (pH 4.5 - 6 .0)  the po la rog r -  

aphic behaviour of both compounds 
d i f f e r s .  NGD’ e x h i b i t s  on l y  one 
reduc t i on  wave (peak) due t o  the 
n icot inamide r i n g ,  whereas Nm GD’ 

undergoes a two s tep  reduct ion,  
t h e  f i r s t  i d e n t i c a l  w i t h  t h a t  f o r  
NGD’ and the  second due t o  reduct -  

i o n  o f  7-methylguanine moiety 

( F i g .  1 ) .  

Nm7GD’ and NGD’ e x h i b i t  two 

7 

The heights  o f  the polarogra-  

ph ic  waves (peaks) are 1 ineary dependent on the 7-methylguanine d e r i v a t i v e  con- 

cen t ra t i ons  i n  the range 2 x M - 1 x 
f o r  a n a l y t i c a l  app l i ca t i ons .  

M (pH 5-71, which might  be o f  use 
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