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A. Personal Statement

The research in my laboratory is focused on understanding the molecular mechanisms of neurodegeneration and developing strategies to reverse the process. Neurodegeneration, a progressive loss or dysfunction of neurons, occurs in many neurological disorders including Alzheimer’s disease, Parkinson’s disease, neuropsychiatric illness such as schizophrenia, and drug addiction.  Cytoskeletal disruption of neurons and aggregation of proteins associated with them is the hallmark of neurodegeneration. However, the cause of these disorders remain largely unknown. Most importantly, no effective drugs are currently available to treat these disorders, suggesting that there is a critical knowledge gap in our understanding of how the disease process is triggered and how it progresses. Studies suggest that dysfunction of microtubules, major protein filaments that constitute a crucial part of the cell cytoskeleton, occur in very early stage of the neurodegenerative process. This could play a significant role in triggering the disease followed by the demise of neurons and neuronal death. Therefore, our strategy is to elucidate the molecular mechanism(s) that lead to disruption of microtubules (MTs) in neurons. We are focusing on G protein-mediated signaling and its link to microtubule assembly/organization in neurons. We found that G, an important component of GPCR pathway is involved in regulating MT assembly by directly interacting with MTS, and blocking this interaction induces neurodegenerative phenotypes in cultured cells.  The role of environmental chemicals (4-Nonylphenol) and drugs of abuse (alcohol/nicotine) in inducing cytoskeletal damage in neurons, and neurodegeneration are also being investigated.  In vitro cell culture systems including primary neurons from neonate mouse/rat brains, animal model of neurodegeneration (zebrafish), and alcohol/nicotine addiction (rat) are used for this study. A wide range of cellular and molecular techniques including gene-knockdown and overexpression, confocal-scanning microscopy, live-cell imaging, and proteomic analysis are being employed to conduct the study. Dr. Roychowdhury developed several outstanding collaborations both with the investigators from UTEP and the researchers at other US universities to facilitate her research program.  
Dr. Roychowdhury also developed a strong collaboration with Dr. Das of the Infectious Disease and Immunology Project of BBRC in investigating the role of lipids in parasitic and cancer cells and developing lipid-based drug discovery.  She is particularly involved in cell biological aspects of these research.   
B. Positions and Honors. 


1990-1996
Senior Research Associate, Department of Physiology and Biophysics, University of Illinois at Chicago 


1996-1999  
Research Assistant Professor. Department of Physiology and Biophysics, University of Illinois at Chicago


1999-2000

Visiting Faculty, Department of Biological Sciences, University of Texas at El Paso


2000-2002
Adjunct Faculty, Department of Biological Sciences, University of Texas, El Paso.

2003-2010
Research Assistant Professor, Department of Biological Sciences, University of Texas at El Paso       


2003-Present       
Faculty Member, Neuroscience and Metabolic disorder unit (Border Biomedical Research Center) University of Texas at El Paso


2010-Present
Research Associate Professor, Department of Biological Sciences, University of Texas at El Paso


Member:    Ammerican Society for Cell Biology (ASCB),



American Association of Advancement of Science
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2G12MD007592-21 (NIH/NIMHD)








07/01/2014-03/31/2019


Border Biomedical Research Center



To provide BBRC faculty, staff and students full access to cutting-edge instrumentation for biochemical and mass spectrometric analysis of biomolecules from organisms of biomedical relevance.

PI: Robert KIRKEN 

Role: Investigator- ‘Neuromodulation Disorders Cluster’ research program

NIH R21AI138061 (NIAID)







05/01/2018-04/30/2020

“Discovery of a novel target for giardiasis.”

PI: Siddhartha Das; University of Texas at El Paso and Steve Patterson; University of Minnesota)

Role: Co-PI
Funding Agency: NIAID, NIH

1R01AI095667-01 

Role: Co-I
PI: Siddhartha Das

 “Sphingolipid and Mechanism of Cyst Formation by Giardia”.  Dr. Roychowdhury’s role is to help Post-docral and graduate students in designing and conducting cell biological experiments proposed in this study.                

Dates: 07/01/2011-06/30/2016

Funding Agency: NIMHD, NIH 
Border Biomedical Research Center (BBRC) Pilot Grant






04/01/2015-03/31/2016



Title: Drugs of Abuse and Remodeling of the Neuronal Cytoskeleton 

Role: PI
Grant Pending
1 R21 ES030822-01(NIEHS)







07/01/2019- 06/30/2021 
“4-nonylphenol and mechanism of neurodegeneration.”

Role: PI
