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!What is Evolution? Bicentennial of Charles Darwin's BirthJ 

gest that the mechanism of the self-movement is caused by the convection flow 

coupled with the chemical reaction. But when we increase the size of the droplet, 

the convection becomes more disordered and the boundary of the droplet 

becomes wilder. We discuss the phenomena more in detail and propose a new 

design principle for chemical locomotion and the associated chemical 

intelligence (e.g. sensing the chemical gradient, coupling with the other 

droplets). 
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Oct. 16 (Fri.) 17:20-17:50 

A method for constructing databases of global dynamics of 

multi-parameter systems 

Hiroshi Kokubu 

Department of Mathematics, Kyoto University 

A computational method for constructing a database of global dynamics of 

a multi-parameter dynamical system is introduced. An outer approximation of 

the dynamics for each subset of the parameter range is computed using rigorous 

numerical methods and is represented by means of a directed graph. The 

dynamics is then decomposed into the recurrent and gradient-like parts by fast 

combinatorial algorithms and is classified via the so-called Morse 

decompositions. These Morse decompositions are compared at adjacent 

parameter sets via continuation to detect possible changes in the dynamics. The 

Conley index is used to study the dynamics of isolated invariant sets associated 
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with the computed Morse decompositions. The power of the developed 

method is illustrated with an application to the two-dimensional, 

density-dependent, Leslie population model. 

Oct. 17 (Sat.) 9:00-9:40 

The origin of the tRNA molecule 

Massimo Di Giulio 
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Napoli, Italy 

A model has been proposed suggesting that the tRNA molecule must have 

originated by direct duplication of an RNA hairpin structure [Di Giulio, M., 1992. 

On the origin of the transfer RNA molecule. J. Theor. Bioi. 159, 199-214]. A 

non-monophyletic origin of this molecule has also been theorized [Di Giulio, M., 

1999. The non-monophyletic origin of tRNA molecule. J. Theor. Bioi. 197, 

403-414]. In other words, the tRNA genes evolved only after the evolutionary 

stage of the last universal common ancestor (LUCA) through the assembly of 

two minigenes codifying for different RNA hairpin structures, which is what the 

exon theory of genes suggests when it is applied to the model of tRNA origin. 

Observations strongly corroborate this theorization because it has been found 

that some tRNA genes are completely separate in two minigenes codifying for 

the 5' and 3' halves of this molecule [Randau, L., et al., 2005. Nanoarchaeum 

equitans creates functional tRNAs from separate genes for their 5'- and 3'-halves. 

Nature 433, 537-541]. It is shown that these tRNA genes cod_ifying for the 5' and 

3' halves of this molecule are the ancestral form from which the tRNA genes 

continuously codifying for the complete tRNA molecule are thought to have 

evolved. This, together with the very existence of completely separate tRNA 

genes codifying for their 5' and 3' halves, proves a non-monophyletic origin for 

tRNA genes, as a monophyletic origin would exclude the existence of these 

genes which have, on the contrary, been observed. 
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