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 (Abstract) 

To construct a flow reactor system, which enables to simulate the chemical evolution of biopolymers in an 
open system in the thermodynamic sense, the influence of stepwise addition of the 2-methylimidazolide of 
guanosine 5’-monophosphate (2MeImpG) to the template-directed formation of oligoguanylate (oligoG) on 
polycytidylic acid (polyC) template (TD reaction) was investigated. Both the experiment and the computational 
simulation of the addition of 2MeImpG showed that the higher oligoGs were accumulated by the addition of 
2MeImpG. In addition, the elongation of oligoG was slightly effective when the activated nucleotide monomer 
was added within a shorter interval period, where the total amount of the addition of the activated monomer was 
kept as constant. This fact indicates that the continuous supplement of 2MeImpG would facilitate the formation 
of oligoG rather than the stepwise addition of 2MeImpG when the total amount of guanosine unit was increased. 
The present study showed that the computer simulations concerning the TD reaction can be used to evaluate 
experimental data of the TD reaction. 
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Fig. 1. Anion-exchange HPLC chromatograms for the template-directed reaction of 
oligoG on a polyC template.  
Initial reaction conditions: [2MeImpG] = 0.01 M, [polyC] = 0.015 M, 1.0 M [NaCl] = 
1.0 M, [MgCl2] = 0.2 M, [HEPES] = 0.1 M, pH = 8.0. 
A: control; B: A 50 µL sample solution was withdrawn at every 12 h and then a 50 µL 
solution containing 0.01 M 2MeImpG and 0.015 M polyC was added; C1: A 100 µL 
sample solution was withdrawn at every 24 h and then a 100 µL sample containing 0.02 
M 2MeImpG and 0.015 M polyC was added; C2: A 50 µL sample solution was 
withdrawn at every 12 h and then a 50 µL sample containing 0.02 M 2MeImpG and 
0.015 M polyC was added. 

 

Fig. 2a. 

 

Fig. 2b. 

 

Fig. 2c. 

 

Fig. 2d. 

Fig. 2. Reaction curves for the template-directed reactions of oligoG on a polyC template. 
Reaction conditions are the same as shown in Fig. 1. 
a: reaction A, b: reaction B, c: reaction C1, d: reaction C2; open circles: 2MeImpG, closed 
circles: 5’pG. 
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Fig. 3. Reaction curves for the 
template-directed reactions of oligoG on a 
polyC template. 
Reaction conditions are the same as shown in 
Fig. 1. 
a: formation of 5mer, b: formation of 10mer, 
c: formation of 15mer. Reactions: open 
circles: A, closed circles: B, open squares: 
C1, closed squares: C2 as shown in the 
caption of Fig. 1. 

 

Fig. 3a. 

 

Fig. 3b. 

 

Fig. 3c. 
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Fig. 5b. 

Fig. 5. Simulated reaction curves of the 
template-directed reactions corresponding 
to Fig. 3. 
a: formation of 5mer, b: formation of 
10mer, c: formation of 15mer. Solid lines 
from top to bottom: a: C1, C2, A, B; b and 
c: C2, C1, A, B; dashed line in b: reaction 
conditions are the same as C1 and C2, but 
the interval period is 6 h.  

 

Fig. 5c. 

 

Fig. 4a. 

 

Fig. 4b. 

 

Fig. 4c. 

 

Fig. 4d. 

Fig. 4. Simulated reaction curves of the 
template-directed reactions corresponding 
to Fig. 2. 
a: reaction A, b: reaction B, c: reaction 
C1, d: reaction C2; top lines at time 0: 
2MeImpG, bottom lines at time 0: 5’pG. 
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