
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.  

 [] This project deals with community outreach.  

 [X] This mentor’s project is interdisciplinary in nature.  
 

*Yes, my project is truly interdisciplinary, please also mark me as interested in taking students from these 

areas: -- Computer Science, Computer Engineering, Math and Statistics  

 

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

 9-10 hours 

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:  
 Computational methods for finding new chemical entities show the greatest promise for an accelerated drug 

discovery over traditional, high-throughput screening methods. These computational methods can harness the power 

of multi-core, massively parallel processing architectures. Furthermore, as the body of knowledge linking 

compounds to targets have grown, public, openly available databases have expanded as well, leading to a “Big 

Data” approach towards new drug discovery.  

     

   Our project seeks to utilize these publicly available databases to explore new computational methods for not only 

finding new drug molecules, but for potentially discovering the underlying functional relationship between these 

compounds and the proteins to which they bind. Specifically, we will require a student who is fluent in the SQL 

database language for generating queries about reported active compounds to their targets, using the freely 

downloadable ChEMBLdatabase. We will cross-reference these queries through a REST API provided by ChEMBL 

to link the targets to 3D structures of specific proteins present in the Protein Data Bank (PDB), which are 

experimentally derived through X-Ray crystallography. Therefore, the student should be comfortable with or willing 

to learn a structured parsing tool to extract the information in JSON or XML format returned by the PDB (We are 

currently using Python). Finally, we will compute numeric descriptors representative of structural properties from 

these targets, and utilize statistical and machine learning techniques on these descriptors to build a model for 

mapping protein function to both target space and ligand space. Since the body of data available is large, we 

anticipate having to utilize a high performance, distributed computing cluster (HPC) to do the analysis. Experience 

with the Message Passing Interface (MPI) would be a plus, however this would be a great opportunity for a student 

who is interested in learning how to program and use HPC clusters for large scale data analytics.  

 

 

 

 



Brief description of student responsibilities: 
(1) Use SQL programming to generate queries; (2) Link/cross-reference the queries to their respective 

macromolecular targets in both the ChEMBL and the protein data bank; (3) Compute descriptors for the 

macromolecules using a science application module.  

 

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? 
The student (1) will practice SQL programming skills toward drug discovery outcomes; (2) learn how to use a 

structured parsing tool; (3) learn how to use HPC clusters; (4) become comfortable with big data 

analyses/processing; (5) become comfortable with chemical databases; (6) see in practice how programming can be 

applied to medical research.  

 

Requirements of Students 

 

If the position(s) require students to be available at certain times each week (as opposed to them being able to 

set their own hours), please indicate all required days and times: 

N/A 

  

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

transportation?  
N/A 

 

Must students have taken any prerequisite classes? Please list classes and preferred grades: 
None 

 

Other requirements or notes to applicants:   

Nothing 

 

 


