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DRUGS

Developing new drugs is aDeveloping new drugs is a 
lengthy and expensive 
process
Prestwick Chemical Library®Prestwick Chemical Library®  
containing 1120 FDA 
approved compounds
Structurally diverse drugStructurally diverse drug 
molecules of known safety 
and bioavailability in humans
(e.g, statins, ( g
neuropsychiatry, cardiology, 
immunology, anti-
inflammatory, and analgesia 
related drugs)related drugs) 



DISEASES
Wide spectrum of diseases:

Cancers
Age-elated diseases 
Alzheimer’s HypertensionAlzheimer s, Hypertension, 
age-related macular 
degeneration (AMD), 
diseases with strong genetic d seases t st o g ge et c
components such as sickle 
cell Anemia, Obesity, 
Diabetes, 
Endometriosis, Cholesterol-
related defects, Multiple 
Sclerosis, Parkinson’s, 
autism and Inflammatoryautism, and Inflammatory 
Bowel Disease



“Low-Hanging Fruit”

Our approach is to identify new connections between O pp y
diseases, molecular targets, and drugs that can be 
easily and cheaply translated into new treatments.
The proposed approach will test the direct effect of 
hundreds of existing drugs on thousands of genes
and, indirectly, on hundreds of pathways and dozensand, indirectly, on hundreds of pathways and dozens 
of diseases in which these genes are involved. 
We will employ an informatics step that will identify the 
best molecular target candidates 



“Funnel” in silico informatics approach 



Combine informatics and high throughput experiments:

a) the use of an information extraction system to extract protein, 
DNA, and RNA lists from 18 million PUBMED abstracts; 

b) application of keyword search and summarization techniques on 
extracted data by utilizing graphical models and probabilisticextracted data by utilizing graphical models and probabilistic 
inference techniques; 

c) utilization of biological knowledge databases, such as pathway 
information, to identify lists of genes that are biologically related 

d l i t d f th lit t ith d dand are also associated from the literature with drugs and 
diseases; 

d) high-throughput screening using the Prestwick Chemical Library®  
containing 1120 compounds that have structurally diverse drugcontaining 1120 compounds that have structurally diverse drug 
molecules of known safety and bioavailability in humans, and 
corresponding to molecular scaffolds that likely hit multiple target 
classes; 

e) validation of potential biological targets using quantitative reale) validation of potential biological targets using quantitative real-
time PCR (qPCR) [7] and Western blot analysis. 



IntEx: Bio-Medical Interaction Extractor 

18 Million PUBMED abstracts

“HMBA could inhibit the MEC-1 cell proliferation by 

18 Million PUBMED abstracts 

p y
down-regulation of PCNA expression.”

HMBA down-regulates PCNA 
expression

HMBA inhibit MEC 1 cellHMBA inhibit MEC-1 cell 
proliferation



Mining Synergies

Recently, Dr. Nguyen
d l d di t ddeveloped an undirected 
graphical model that can be 
succinctly used to mine the co-
dependence patterns among p p g
groups of genes from their 
pair-wise interactions.
We hypothesize that, these 
structures will capturestructures will capture 
biologically significant 
relationships among:

groups of common genes 
between diseases and drug 
compounds
while alternative models 
that examine pair-wisethat examine pair-wise 
relations of genes alone will 
not be as expressive.



Significant Subsets of Genes 



Pathway topology

Complement pathway from the KEGG online database



Sample Matches between DRUGS & PATHWAYS



High-throughput Wet-Lab Experimental Approaches 



A li d Bi ’  7900HT F  R l Ti  Applied Biosystem’s 7900HT Fast Real-Time 
PCR System

Sukru Tuzmen, Ph.D.



Image analysis for cell-based assays

Object IntensityObject Intens ty
Nuclear Trafficking
Plasma Membrane Spot
Granularityy
Cell Cycle Trafficking
Morphology 
Cell Viability
Dual Object
Neurite Outgrowth
Micro-Nuclei

Courtesy of GE Healthcare Sukru Tuzmen, Ph.D.



Team

Dr. Hasan Davulcu Professor of Computer Science at 
ASU; CEO of uSuggest com; 8 years of experienceASU; CEO of uSuggest.com; 8 years of experience 
into e-commerce and data mining. Dr Davulcu was 
previously funded by US Army, DOD, NSF.

Dr. Hung V. Nguyen Vice CEO PetroVietnam – PAIC 
and Senior Scientist at Information Technology 
Institute (ITI), Vietnam National University.  Dr. 
N ’ ti i i d t i i hi h tiliNguyen’s expertise is in data mining which utilize 
probabilistic graphical models.

Dr. Sukru Tuzmen is an Investigator and Head of the 
Molecular Genetics Laboratory in the Pharmaceutical 
Genomics Division at the Translational Genomics 
Research Institute (TGen)Research Institute (TGen).



Conclusion

The innovative, and unconventional nature of the ,
research is that it lends itself to use in existing 
drugs, which can be easily and cheaply translated 
into improved treatments for a wide spectrum ofinto improved treatments for a wide spectrum of 
diseases with enormous social impact.


