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Teme projekta

(Bio-1) Bioinformatics sensu stricto
(Bio-11) Making experimental proteomics more reliable
(Bio-1ll) Models for drug discovery

» Il godina projekta (startao 2007.)

(Bio-1) Bioinformatics sensu stricto

Codon usage bias & translational selection in bacteria and
archaea

(F. Supek - tema za doktorat)

Suradnja: Ortholog&paralogs in phylogenetic profiling
(N. Skunca + 1JS-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 Skunca, Jelena Repar, Kristian Vlahovi¢ek, Tomislav Smuc



Translational selection is ubiquitous .....

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

1 kodon (3 ‘slova’) = 1 aminokiselina

Neki kodoni su malo brzi ili to€niji u translaciji, da li to ostavlja trag u
evoluciji bakterijskih genoma?

Osnovne hipoteze:

1. Pristup preko strojnog ucenja je znacajno bolji od pristupa baziranih na indeksima
udaljenosti

2. OCU (optimirani odabir kodona)
a) prisutan u svim genomima prokariota (a ne samo u brzorastu¢im)
b) vezan za odredene funkcije gena, odnosno prilagoden uvjetima okolisa

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



Table 1. Top-rated peptides as obtained bv computational cvtostatic activity
prediction, chosen from a virtual librarv of 390 enkephalin-like peptides
containing the (R,5)-{1-adamantvl)glvcine {Aaa) residue

Peptide Predicted logP* logS®
activity®
Met-enkephalin: .
Tyr_Gly_GIy_Phe_Met Tvr-Aaa-Gly-Phe-Met (2¥ -5.77 0.65 -5.36
Phe-Aaa-Gly-Phe-Met (5) -3.37 0.91 -3.62
1330 molecular deSCI’ip’[OFS Phe-Aaa-Glyv-Phe-Phe (4) -5.07 1.32 -5 83
(DRAGON Software) Tvr-Aaa-Gly-Phe-Phe (3) 420 1.10 -5.65
Trp-Aaa-Glv-Phe-Met -4 18 1.14 -3.79
Support vector m.aChIneS Tvr-Aaa-Gly-Phe-Gly -3.53 0.40 -5.02
regression (non-linear)
Trp-Aaa-Glv-Phe-Phe -3.50 1.58 -5.90
22 training set molecules Phe-Aaa-Gly -3.28 029 468
q = 0.734 (usable) Phe-Gly-Gly-Phe-Phe 3.27 0.01 -5.23
Result: very hydrophObiC Phe-Glv-Aaa-Glv -3.25 012 447
peptids with good antitumor
aCt|V|ty, prOblemS with 2 The predicted activity is dimensionless; more negative values signify
SOIUblllty stronger cvtostatic activitv.

*logP (hvdrophobicity) and logS (aqueous solubility) values are given as
predicted by the E-Dragon web service (Tetko et al., 2003).
“Horvat et al., 2006.
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