
Faculty Member Contact Information 

Name: Dr. Maria Kontoyianni       

Department: Pharmaceutical Sciences      Phone Number: (618) 650-5166 

E-mail Address: mkontoy@siue.edu                                Campus Box: 2000 

 

Description of the URCA Assistant Position 
This posting includes one funded position. In addition, the faculty member may be willing to mentor an additional, 

unfunded student. 

 

How many unfunded students is this professor taking in addition to his/her one funded student?   

This professor will be taking 1 additional, unfunded student 
(Students, if the faculty member will have both funded and unfunded students, he or she is free to select which student receives 

the funding. Funding cannot be split up between multiple students; only one student will receive it.) 

 

Which of the following apply to this position?  

 [   ] This position is only open to students who have declared a major in this discipline.  

 [   ] This project deals with social justice issues.  

 [   ] This project deals with sustainability (green) issues.  

 [   ] This project deals with human health and wellness issues.  

 

How many hours per week will your student(s) be required to work in this position?  
10. (Minimum is 6 hours per week; typical is 9.) 

 

Will it be possible for your student(s) to earn course credit?    No. 

 

Location of research/creative activities:  

Computational Drug Discovery Laboratory, School of Pharmacy 

 

Brief description of the nature of the research/creative activity:  
   One of the most critical steps in early drug discovery is hit identification, because it provides researchers with 

scaffolds for their initial lead efforts. Finding new hits can be achieved with computational methods. The increase in 

both processing power, core count, and use of highly parallel graphics processors for general purpose numeric 

computation has allowed rapid scanning of new potential compounds and targets faster than any high throughput 

screening device. Many of these scanning methods, however, are limited by the quality and size of their input data 

sets for model construction. To that end, many large, publicly accessible databases have been created to help 

facilitate the development and verification of computational screening.  

   We have developed a method (in collaboration with Dr. Tim York from the Dept. of Computer and Electrical 

Engineering, SIUE) that consists of a selection of variables chosen to represent ligands, followed by statistics 

linking the ligands to protein families. It has been trained on a representative sample of more than 12,408 ligands 

from the ChEMBL database, which is based entirely on published, experimental data, and its accuracy is 80%. Thus, 

from a pool of ligand properties, we are able to predict ligand-protein associations, or for a library of ligands with 

unknown protein targets, the method will link the ligands to their most likely targets.  

   As the entire database is downloadable, we require a student who is familiar with the SQL database language. The 

student should be able to help us generate specific data sets for further analysis. While primarily focused on 

CheMBL, the project may also incorporate information from other downloadable public databases such as 

DrugBank, BindingDB, PubChem, ZINC. Knowledge of the Python programming language would be preferred (but 

not required), as we currently have Python scripts based on the scikit-learn machine learning library for data 

processing and analysis.  

   Our intent is to 1) publish our findings by the end of 2018 at the latest, and 2) submit under the R01 mechanism to 

the National Institute of Health for funding. 

 

Brief description of student responsibilities: 

1) Calculate properties for the ligands using a software (RDkit python library, DiscoveryStudio); 2) Extract ligands 

from the database with the associated experimental information, as reported in the database (SQL); 3) Once all 

database is downloaded, the student(s) would use existing python scripts to do the numeric analysis. 



URCA Assistant positions are designed to provide students with research or creative activities experience. As 

such, there should be measurable, appropriate outcome goals. What exactly should your student(s) have 

learned by the end of this experience? 

1) Understand aspects of drug discovery; 2) Data analytics and machine learning; 3) Become familiar with chemical 

structures and the respective biomolecules, since binding to these macromolecules will elicit a biological response; 

4) Experience with state of the art computational tools and big data; 5) Develop critical thinking. 

 

Requirements of Students 

  

If the location of the research/creative activities involves off campus work, must students provide their own 

transportation?  
It is on campus. 

 

Must students have taken any prerequisite classes? Please list classes and preferred grades: 

CS234 (database and web-system development) or CMIS450 

 

 


