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The template controlled polymerization of ribonucleotides can be amazing- 
ly efficient in certain cases (Wu and Orgel 1992). However, the nonenzy- 
matic self-replication of RNA (using mononucleotides) is hampered by 

severe problems. It seems unlikely that this process is possible without the 
aid of catalysts. While ribozymes are plausible candidates much more 
simple compounds like organic polycations (Barbier et al. 1993) should be 
considered as catalysts too. In order to test this idea we had to develop an 

experimental setup for the detection of even minor influences on the chain 
elongation kinetics. Furthermore the experiment should be rapid and 
flexible to allow a broad screening program. 
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Towards this end we synthesized a new acridine dye with enhanced 
chemical stability. This dye (6-chloro-2-alkoxy-9-methylacridine) could be 
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efficiently coupled to short oligodeoxynucleotides bearing a ribonucleotide 
at their 3' position. In the presence of complementary DNA or RNA tem- 
plates, activated mononucleotides and Mg 2+ chain elongation of the primer 
oligonucleotide occurred. In the experiment shown here four guanosine 
nucleotides were attached to the primer Acr-d(GCAC)rG in high yield. Due 
to the lipophilic nature of the dye and its fluorescence a rapid separation 
and sensitive detection of primer and elongation products was possible by 
HPLC (Schtttz et al. 1995, see below). 

A: Acr-d(GCAC)r(G) 
B: Acr-d(GCAC)r(GG) 
C:  Acr-d(GCAC)r(GGG) 
D: Acr.-d(GCAC)r(GGGG) 
E: Acr-d(GCAC)r(GGGGG) 

- E D C B A  

1 0 0 . 0 %  • 

9 0 . 0 %  • 

8 0 . 0 %  • 

70.0% • 

60.0% - 

50.0% 

40.0% 

30.0% 

20.0% 

10.0% 

0.0% 

i 

• . . °  

o • . .  o .  o " " " ° "  " " 

OO" ""  " O . , ' .  • 

O t .  o" ' ' - - . . . ~ .  ., "." . . . . . . . .  
' ' - - .  . ~ . .  o°" " s  . . .  - e  

,~ - . . .  
. "  ° ' t l - * ' : .  : r . O :  ; : q ~  . . . . . . .  ,e lSe 

• + "  I I I I t 

10  2 0  3 0  4 0  5 0  

t t m e  (h) 

HPLC-analysis of primer elongation (10*C) and time dependent species distribution 

It turned out that the HPLC pattern produced in these reactions after 
constant time is highly reproducible and it responds to the addition of 
organic cations, some of them causing pronounced inhibition. The recent 
results from our screening will be presented as well as improved versions 
of the polymerisation experiment shown in scheme 1. 
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