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Research Highlight 
Dr. Stephen I.N. Ekunwe has research interests in the areas of cancer biology and phyto-therapeutics, microbial 

molecular genetics related to bioremediation applications and isolation of potential degraders of high molecular 

weight polycyclic aromatic hydrocarbons (PAHs), and interaction between bacteriophage T4 and its host, 

Escherichia coli K-12. His current research focus is cancer biology and phyto-therapeutics. Leaf extract of the 

edible West African medicinal plant, Ocimum gratissimum (Og), is screened for its ability to inhibit the proliferation 

of selected model cancer cell lines in-vitro. Projects in his laboratory have involved the use of human colon cancer 

(HT-29) cells, human hepatocellular carcinoma (HepG2) cells, human prostate adenocarcinoma (PC3, PC3•AR, 

DU-145) cells and human non-small cell lung adenocarcinoma, A549 cells to evaluate the bioactivity of Og 

aqueous crude extract. Bioactivity-guided isolation, purification and characterization of the bioactive compound(s) 

in Og leaf extract are also being pursued in collaboration with our Chinese colleagues, who have expertise in 

Natural Products Chemistry research. Most potent fractions are currently being investigated in an attempt to 

elucidate the molecular mechanism(s) of their action. Results obtained in earlier and current projects indicate that 

Og leaf extract and its partially purified fractions inhibit proliferation of HT-29, HepG2, PC-3, PC3•AR and A549 

cells. PC-3 cells are most sensitive to treatment with Og leaf extract. We are also showing that the extract 

increases levels of Hsp 70, induces DNA damage, increases levels of p21 protein in treated PC-3 and HT-29 cells, 

while having little or no effect on levels of Cyclin D1. Fraction P3-2 of Og leaf extract reduces levels of six different 

phospho-MAPKs in HT-29 cells. Assessing Og leaf extract modulation of androgen receptor (AR) and Survivin 

levels in PC3•AR cells is part of current work in our laboratory. Recent data from experiments with A549 cells 

indicate that fractionated Og leaf extracts induce apoptosis in these cells. While we continue work to obtain pure 

compounds from Og leaf extract and unravel their mechanism of action, some results obtained in current and 

earlier projects have either been published and/or presented at various meetings and conferences locally, 

nationally and internationally. The ultimate goal is to use the bioactive compound(s) from the most potent fractions 

and the aqueous crude whole extract to formulate novel low toxicity prophylactic and/or therapeutic cancer 

treatments, and also over-the-counter medication for treating hemorrhoids.  
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Courses Taught 
 BIO 515: Molecular Biology 

 BIO 509: Genetics (Microbial Molecular Genetics) 

 BIO 409: General Genetics (split level course with BIO 509) 

 BIO 443 & BIOL 443: Biotechnology and Biotechnology Lab (for upper class juniors and seniors) 

 BIO 318 & BIOL 318: Introductory Genetics and Introductory Genetics Lab 

 BIO 111: General Biology 

 BIO 101: Introduction to Biological Sciences (for Biology Non-majors) 
 

Student Training Programs 
I serve as faculty research mentor/advisor for students in the following programs: 

 Mississippi Prostate Cancer HBCU Undergraduate Research Training Program 

 JSU Environmental Science Ph.D. Program 

 RISE: Research Initiative for Scientific Enhancement 

 BRIDGE/Ph.D.: LSMAMP-Bridge to the Doctorate 

 LSMAMP: Louise Stokes Mississippi Alliance for Minority Participation 

 MARC: Minority Access to Research Careers 

 STARGE Program/Undergraduate: Science & Technology Access to Research & Graduate Education  
 
 

 


