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Research Areas and Active Projects 
 

Design and synthesis of bioactive molecules as anti-invasive breast 
cancer compounds via docking calculations and medicinal chemistry 
methodology.  In our laboratory, we are currently working in two 
different projects: 
 
Small molecule inhibitors of Rac1 as anti-invasive breast cancer 
compounds 
 
We are interested in the synthesis of small molecule inhibitors of 
Rac1 as anti-invasive breast cancer compounds.  Rho family GTPases 
are molecular switches that control signaling pathways regulating a 
myriad of cellular functions.  Rac1, a Rho family member, plays a 
critical role in several aspects of tumorigenesis, cancer progression, 
and has been associated with the increased proliferation and 
invasion of several breast cancer cell lines.  Since the activation of 
Rho GTPases is controlled by guanine nucleotide exchange factors 
(GEFs), inhibition of the interaction of Rac with its GEFs is a targeted 
strategy for blocking Rac activation.  In this research, we used an 
existing Rac inhibitor NSC23766 to design and develop improved 
derivatives.  We identified EHopp-016 as a Rac inhibitor, with 100-
fold more potency than NSC23766, which binds to Rac1 with tighter 
interaction.  The compound EHop-016 is an effective tool for probing 
Rac function in different cell lines. 
 
Drug discovery of N-WASP inhibitors in metastatic breast cancer cell 
lines 
 
The Wiskott-Aldrich syndrome protein (WASP) family proteins are 
important regulators of actin polymerization and invadopodia 
formation.  The neural-WASP (N-WASP) is a central regulator of 
Arp2/3 complex-mediated actin polymerization into invadopodia to 
initiate cell migration, and thus, cancer metastasis.  N-WASP is 
activated at the cell membrane during invadopodia initiation, thus, 
implicating N-WASP in the initiation of cell invasion.  In this project 
we are interested in the design and synthesis of small-molecule 
inhibitors of N-WASP.  The new compounds are designed based on 
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 the available structures of known N-WASP inhibitors, visual 
inspection and docking software.  Also, in this project we use virtual 
screening and docking to identify new molecules with potential to 
interact and inhibit N-WASP activity in metastatic breast cancer cells. 
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