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Promiscuaus drugs , lhat is campaunds binding to mare than ane target receptor, have 
bath beneficial and harmful praperties. On ane hand, they can aCl an mUltiple lherapeutic 

targets, facilitating a mare camplex respanse. On the ather hand. si nce they will also. bind 
to na n-therapeutic targets , they are the cause af mas t af the undesirable si de effects. 

Develapment of seir::ctive drugs, targeting ane type of receptar without binding la other 
selected types is challenging , especially in cases when the receptors in questian are ex­
tremely similar. In this study, new campaunds selective far 5-HT'R and 5-HT2R receptors 
in balh manners (I i)-selective and 2B-seleclive) were designed. During the study a new 
type af fingerprint - the Substructural ConnectivilY Fingerprint (SCFP), a two-dimensional 

fingerprint containing information on connectivity of substructural features af a compound, 
was utilized. This methodalagy, combined with extensive selection protocols employing va­
rious machine learning methods, docking protocals, and mulliple sCOling methods, ensures 

a proper recognit ion af selectivity features within the tested compounds . 
The main indicators af compounds' selectivity were their different interactions with the 

secandary (a llasteric) binding pockets of both target proteins, while standard binding modes 
within the orthosteric binding pocket were preserved . 

During the study the MCuie database containing 4 .9 millian compounds was screened in 
search for I B/2B selective I igands, and 10 structures (.'i for each selectivity type) have been 
highlighted for in vi/ro testing. 
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With> 700 members in humans, the G protein-coupled receptors (GPCRs) rhodapsin­

like family is the target far more than one third of the marketed drugs. There is an ongoing 
interest lO bring more and more of these drugs into the market. Modelling GPCRs and par­
ticularl y rhodopsin-like famil y is an emergent and hot fi e ld of research. Finding high-quality 
models to be exploited in structure-based strategies might facilitate the discovery of many 
potent , selective and efficient GPCR candidates with significanl therapt:uli c potential. From 
a quantitative analysis of eighteen structures o f rhodopsin family" A" receptors and sub­
sequently derived I 53 pairs of data, we came to the canclusion that higher sequence identity 
between two receplors does not guaranlee lowt:r root mean square deviation (RMSD) be­
tween their structures, especially when pair-wise sequence identity (within trans-membrane 
domai n and/ar binding pocket residues) lies between 25% and 40 %. This finding is same­
how not in agreement with the well accepted criterion in homology modeling or choosing 

as a template a homologous protein with the highest sequence similarity, especially if the 
query protein shares sequence identity higher than 30% with the template sequence. Our 
findings suggest that receptors hav ing less than 50% sequence identity should be consi­
dered and evaluated, taking into account that sequence-structure carrelation lacks in thi s 
range. Additianally, when testing suitability far structure-based drug design, we found that 
choosing the template protein based on the most similar sequence resemblance only might 
be not justified. Performance in molecular dacking ex periments may be taken into account 
in order to detennine which of the obtained models is likely to. be utilized, mainly based 
on the enrichment factor criterion . Correlations between enrichment factors and pair-wise 

sequence identity of the various models will be discussed. 
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