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Teme projekta

� (Bio-I) Bioinformatics sensu stricto

� (Bio-II) Making experimental proteomics more reliable

� (Bio-III) Models for drug discovery

� II godina projekta (startao 2007.)� II godina projekta (startao 2007.)
(Bio-I) Bioinformatics sensu stricto

� Codon usage bias & translational selection  in bacteria and 
archaea
� (F. Supek  - tema za doktorat)

� Suradnja: Ortholog&paralogs in phylogenetic profiling  
(N. Škunca + IJS-KT grupa)
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Codon usage bias & translational selection  in bacteria and 
archaea – paper:

Translational selection is ubiquitous and reflects environmental adaptation in 
prokaryotes

Fran Supek, Nives Škunca, Jelena Repar, Kristian Vlahoviček, Tomislav Šmuc 



Translational selection is ubiquitous .....

Translacija = proizvodnja proteina po uputi mRNA 
(mRNA=‘fotokopija’ gena)

1 kodon (3 ‘slova’) = 1 aminokiselina

Neki kodoni su malo brži ili točniji u translaciji, da li to ostavlja trag u 
evoluciji bakterijskih genoma?

Osnovne hipoteze:Osnovne hipoteze:

1. Pristup preko strojnog učenja je značajno bolji od pristupa baziranih na indeksima 
udaljenosti

2.  OCU (optimirani odabir kodona)

a) prisutan u svim genomima prokariota (a ne samo u brzorastućim)

b) vezan za određene funkcije gena, odnosno prilagođen uvjetima okoliša 

c) jako koreliran uz ekspresiju gena (proxy for gene expression)



Models for drug discovery

Computational structure-activity study directs synthesis of 
novel antitumor enkephalin analogs

M. Gredičak,a F. Supek,b M. Kralj,c Z. Majer,d M. Hollósi,d T. Šmuc,b K. Mlinarić-
Majerski,a Š. Horvata*
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I.F. = 4.1



Met-enkephalin:

Tyr-Gly-Gly-Phe-Met

22 peptides with known activity; virtual library = 390 adamanatane-containing peptides



1330 molecular descriptors 
(DRAGON software)

Met-enkephalin:

Tyr-Gly-Gly-Phe-Met

Support vector machines 
regression (non-linear)

22 training set molecules
q = 0.734 (usable)

Result: very hydrophobic 
peptids with good antitumor 
activity; problems with 
solubility.
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