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SUMMARY OF THE THESIS

Drug designing process is very time consuming and expensive process. The QSAR model

, for physiochemical properties, selectivity and ADMET prediction are most important in drug

discovery. The overall objective of this thesis is to develop the model for different steps in

drug designing such as target identification, ADMET prediction, physiochemical properties

prediction etc.
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¢ Current literature suggest that there are large number of probable therapeutic targets but

only few are experimentally annotated, so there is a huge gap in probable and expected
t

t' therapeutic target number. There are lots of proteins inside human and in pathogens which we
f.
~. can use as therapeutic targets. Recent trend in cancer research suggest that Glutathione S-

~•.Transferases (GSTs) became over-expressed in cancerous cell and increase drug metabolism

I•.•..•·.rate, so it cause multi drug resistance (MDR). So we can target GSTs as therapeutic targets in

'. a specific manner. In present study we developed Support Vector Machine (SVM) based

,~model for predicting Glutathione S-Transferase (GST) proteins from its primary sequence. In

'. present study we developed model by using 106 experimentally characterized GSTs and non-

o GSTs from SWISS-PROT database and developed model by using Hidden Markov Model

, (HMM), and SVM using mono, di and tripeptide composition as input feature. HMM based

£ method achieved accuracy 94.39 at E value le-4 and SVM tripeptide based method achieved

'.a MCC 0.95 with accuracy 97.66. The evaluation study has shown that these models perform

very well for GSTs prediction. So, a web server GSTPred

.(www.imtech.res.in/raghavalgstpred/) has been developed for GST protein prediction.

Flavoproteins are also very important proteins and play vital role in metabolic pathways

~and other essential pathways. In these flavoproteins FAD/FMN work as a cofactor,

'identification of residues which interact with these cofactors is very important. In present

[study we developed SVM based model for the prediction of FAD interacting residues (FIRs)

;'in a given sequence by using binary pattern and evolutionary information in form Position

;Specific Scoring Matrix (PSSM) as input vectors. We used those proteins which are



experimentally characterized and their structures are available in Protein Data Bank (PDB).

We make non redundant data and remove protein chains which have more than 40% identity

using CD-HIT, and get a total 197 chains with position of FAD interacting residues. Our

PSSM based SVM model performs very well for FIRs prediction and achieved a MCC 0.66

with accuracy 82.86% and AVC 0.904. So, a web server FADPred

(www.imtech.res.in/raghava/fadpred/) developed for predicting FIRs using primary sequence

of protein.

Overall biological activity of small chemical molecules and drug molecules are directly or

indirectly depends on its physiochemical properties. In past large number of models have

developed for the prediction of different physiochemical properties of chemical molecules.

Melting point is one of the most important physiochemical properties which have indirect

relation with toxicity of chemical molecules. Melting point is intermediate state within solid

, and liquid phase so its prediction is very difficult. In present study we used 30 principle

[ components of 2D/3D descriptors of 4173 chemical molecules as input vector in different

'i artificial intelligence (AI) techniques and use this model for the melting point prediction of

"\273 drug molecules. Our best model achieved Pearson's correlation 0.73 for chemical

'molecule data and 0.53.
t

Selectivity and specificity is also major concern in drug discovery process. Once we

;,develop a molecule as a drug, it must bind with its primary intended target with a very good

. ffinity and bind with a minimum number of off-targets. In case of protein kinase, most of the

g molecules bind to ATP binding pocket which are highly conserved in all protein kinases.

o molecules bind to one protein kinase bind to several other protein kinases. Recent trends

,uggest that its nearly impossible to design a specific kinase inhibitor, so design which may

,ind to intended target with a very good K<tand at least 10 difference in priplary intended

get and its off-targets. In present study we develop SVM based model for predicting K<tof

emicaVdrug molecules against 18 protein kinases. So this study is applicable for checking

ecificity against 18 protein kinases. We developed a web server DMKPred

.imtech.res.in/raghava/dmkpred/) for the prediction of K<tof a given molecules against

cific protein kinase. Our SVM based models perform very well and achieved average



Pearson's correlation 0.72. We also developed QSAR based model for predicting binding

affinity of a-ketooxazole derivatives specifically against Fatty Acid Amide Hydrolase

(FAAH), and achieved Pearson's correlation 0.908.

ADMET properties are the very important factor in drug discovery process. It has been

estimated that -20-40% of drug molecules failures in investigational development can be

attributed to toxicity problems. Even after development, lots of molecules withdrawn from

market due to its toxic effects. Cytochrome P450 is an important protein which is involved in
<

drug metabolism, and fate of chemical molecules depends on how these molecules behave

with CYPs. In present study we developed machine learning technique based models for the

, prediction of CYP isoform specificity of chemical molecules, i.e. which CYP metabolize a

r given molecule. We developed several model for CYP isoform specificity prediction and
~\:

t found that SVM based method over perform on other methods, and give a very good accuracy
~.
~. and achieved average accuracy 86.37 for training data and 59.25 on independent dataset. We

also develop model for the prediction of pIGC50 (toxicity) of chemical molecules against the

Tetrahymena pyriformis. Our toxicity model performs very well to predict the pIGC50 of

chemical molecules against the Tetrahymena pyriformis and achieved RMSE 0.454 and 0.838

for blind dataset.

To conclude, in this thesis a systematic study of prediction of target and physiochemical

properties, ADMET & specificity of small chemical molecules have been carried out.


