
Mol2Net, 2015, 1(Section F), pages 1-6, Proceedings  1 

http://sciforum.net/conference/mol2net-1 

 

 

  
Mol2Net  

 

 

Bio-AIMS Chemoinformatics Web Tools for Proteins 
 

Cristian R. Munteanu 1, Humberto González-Díaz 2,3, Carlos Fernandez-Lozano 1, José Antonio 

Seoane Fernández 4, José M. Vázquez-Naya 1,*, Mabel Loza 5 and Alejandro Pazos 1,6 

 
1 RNASA-IMEDIR Group, Faculty of Computer Science, University of A Coruna, 15071 A Coruña, 

Spain 
2 Department of Organic Chemistry II, Faculty of Science and Technology, University of the Basque 

Country UPV/EHU, 48940 Leioa, Vizcaya, Spain 
3 IKERBASQUE, Basque Foundation for Science, 48011 Bilbao, Vizcaya, Spain 
4 Stanford Cancer Institute, Stanford University, C.J. Huang Building, 780 Welch Road, Palo Alto, 

CA 94304, USA 
5 Grupo BioFarma-USEF, Departamento de Farmacología, Facultad de Farmacia, Campus 

Universitario Sur s/n, 15782 Santiago de Compostela, Spain 
6 Instituto de Investigación Biomédica de A Coruña (INIBIC), Complexo Hospitalario Universitario 

de A Coruña (CHUAC), 15006 A Coruña, Spain 

 

E-Mails: crm.publish@gmail.com, gonzalezdiazh@yahoo.es, carlos.fernandez@udc.es, 

seoane@stanford.edu, jmvazquez@udc.es, mabel.loza@usc.es, apazos@udc.es 

 

* Correspondent author: José M. Vázquez-Naya, Information and Communication Technologies 

Department, Faculty of Computer Science, University of A Coruna, 15071 A Coruña, Spain; E-

Mail: jmvazquez@udc.es; Tel.: +34-981-167-000; Fax: +34-981-167-160. 

 

Published: 4 December 2015 

 

Abstract: The peptide biological screening represents a difficult task due to the complexity of 

the amino-acid sequences. One solution is the encoding of the molecular information using 

complex networks or graphs of the peptides into QSAR-like models in Web tools. Bio-AIMS 

contains free Web tools on an Artificial Intelligence Model Server in Biosciences: http://bio-

aims.udc.es/TargetPred.php. These in silico peptide screening tools are implementing models to 

predict different protein activities, drug – protein and protein – protein interactions. The inputs 

are using 3D protein structures or 1D peptide amino acid sequences and the SMILES formulas 

for drugs, and the classification models are based on Machine Learning techniques. The Web 

tools are implemented using Python, PHP and XHTML programming languages. 
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1. Introduction 

The in silico screening methods are very 

important in Drug Development or proteomics. 

The theoretical screening is a fast and low cost 

option to filter the large number of molecules or 

macromolecules for a specific biological action 

or chemical property. 

These methods are proposing prediction 

models such as Qualitative Structure-

Activity/Property Relationships (QSAR/QPDR), 

relations between the molecular structure and its 

activity [1,2]. Extended publications are using 

small molecule QSAR models. The current 

collection of QSAR-like models implemented 

into Web tools are extended the QSAR 

methodology to macromolecules [3]. 

 

 

 

2. Results and Discussion 

The collection of free Web tools of Target 

Prediction section of Bio-AIMS server are 

implementing 12 classifiers (http://bio-

aims.udc.es/TargetPred.php, see Figure 1): 

 Signal-Pred: Signaling Protein 

Prediction [4] 

 Transp-Pred: Transport Protein 

Prediction [5] 

 LIBPpred: Lipid-Binding Proteins 

Prediction [6] 

 HCC-Pred: Human Colorectal Cancer 

Protein Prediction [7] 

 LectinPred: Lectin Prediction [8] 

 NL-MIND-BEST: Non-Linear MARCH-

INSIDE Nested Drug-Bank Exploration 

Screening Tool [9] 

 MISSProt-HP: MARCH-INSIDE 

Spectral moment prediction of Self 

Proteins in Human Parasites (other than 

original source organism) [10] 

 MIND-BEST: Linear MARCH-INSIDE 

Nested Drug-Bank Exploration & Screen 

tool [11] 

 Trypano-PPI: Trypano Protein - Protein 

Interactions [12] 

 Plasmod-PPI: Plasmodium Protein-

Protein Interactions [13] 

 EnzClassPred: Enzyme Class Prediction 

[14] 

 ATCUNpred: ATCUN DNA-cleavage 

protein activity Prediction [15]. 
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Figure 1. Bio-AIMS Target Prediction with 12 free Web tools for proteins 

3. Materials and Methods 

The molecular information was encoded into 

graph/network molecular descriptors [16]: in the 

case of proteins/peptides, the nodes are the 

amino acids and the edges are the peptide bonds 

and graph specific properties [17-19]. 

The set of molecular descriptors with the 

specific protein activities or properties have been 

used as input for the Machine Learning 

techniques to obtain the best classifier predictors. 

The best protein predictors are implemented 

into 12 free Web tools as Target Prediction 

section of Bio-AIMS server: http://bio-

aims.udc.es/TargetPred.php.  

The inputs of these tools are protein PDB 

name [20,21], SMILE chemical formulas for 

drugs or peptide sequences. The tools to 

calculate the descriptors are MARCH-INSIDE 

(Python version) [22] and S2SNet – Sequence to 

Star Network [23,24] (programmed in 

Python/Biopython [25] The Machine Learning 

methods [26] have been used from STATISTICA 

[27], Weka [28] and R [29]. The Web tools  were 

programmed in XHTML [30], PHP [31], Python 

[25], and R [29]. 

4. Conclusions 

This short communication is presenting a collection of free Web tools for protein prediction at Bio-

AIMS. These tools are based on protein descriptors obtained with molecular graphs, Machine Learning 

methods to search for the best classifier and Python/PHP/XHTML/R programming languages. 

This collection is an important contribution to the open science and demonstrate the power of 

encoding of the molecular information into molecular graph descriptors for proteins/peptides.  
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