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Current Research Interests: The role of ZPR1 protein complexes in
human diseases, including neuromuscular disorders and cancer. Protein
complexes play a critical role in the fundamental biological processes,
including transcription, translation, DNA replication, splicing, signal
transduction and regulation of the cell cycle that are essential for the
normal cell growth and development of mammals. Disruption of protein-
protein complexes due to mutations is a major cause of diverse human
genetic diseases ranging from cancer to neurodegenerative disorders.

Research Programs:

A). The role of ZPR1-SMN complexes in neuromuscular disorders:
The focus of our research program is to understand the molecular
mechanisms of neurodegeneration associated with the pathogenesis of
neuromuscular disorders such as spinal muscular atrophy (SMA) and
amyotrophic lateral sclerosis (ALS). SMA is caused by mutations of the
survival motor neurons (SMN1) gene and characterized by degeneration
of spinal motor neurons. The molecular mechanisms of motor neuron
degeneration are unknown and no treatment is available for SMA. The
zinc finger protein ZPR1 interacts with SMN protein. The interaction of
ZPR1 with SMN is disrupted in SMA patients and both proteins have
defects in sub-cellular localization. The defect in nuclear accumulation of
SMN is one of the hallmarks of SMA pathogenesis. ZPR1 is required for
accumulation of SMN in the nucleus. However, the mechanism of
nuclear accumulation and function of ZPR1-SMN complexes in the
survival and maintenance of spinal motor neurons is unknown. The
current focus is to delineate the molecular mechanisms of nuclear
accumulation and to examine the role of ZPR1-SMN complexes in the
pathogenesis of SMA.

B). The role of ZPR1-eEF1A complexes in neuromuscular and
neurological diseases: The focus of this research program is to
understand the molecular basis of mammalian development associated
with developmental and progressive neuromuscular and neurological
disorders. ZPR1 interacts with both isoforms of translation elongation
factor (eEF1A and eEF1A2) protein. Selective tissues such as skeletal
muscle and neurons switch to predominately expressing eEF1A2
isoform during development. Deletion of eEF1A2 results in the loss of
spinal motor neurons and severe muscle wastage. Mutations in the
eEF1A2 associated with developmental disorder and neurological
diseases similar to neuromuscular and motor defects, epilepsy, autism
and intellectual disability.
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C). The role of ZPR1-eEF1A complexes in cancer: The focus of this
research program is to understand alterations in the cellular and
molecular mechanisms of cell growth and development of cancer. The
zinc finger protein ZPR1 is evolutionary conserved in eukaryotes and is
essential for cell viability. ZPR1 interacts with both isoforms of
translation elongation factor (eéEF1A and eEF1A2) protein. Interaction of
ZPR1 with eEF1A is required for the normal cell growth and proliferation.
Disruption of interaction between ZPR1 and eEF1A causes defects in
yeast cell growth and result in accumulation of cells in G2/M phase of
the cell cycle. The defects in G2/M phase of the cell cycle are known to
contribute to genomic instability and cancer development. The
overexpression of eEF1A2 is associated with ovarian and breast cancer.

The function of ZPR1-eEF1A complexes in mammalian cell growth and
development is unclear. The loss-of-function and gain-of-function of
these protein complexes might be associated with diverse diseases such
as neurological disorders to cancer. The current focus is to understand
the function of ZPR1-eEF1A complexes in mammalian cell growth and
development and human diseases using diverse approaches, including
cellular, molecular and genetic approaches.

APPROACHES: We use state-of-the-art biochemical, molecular and genetic approaches, including yeast
and mouse knockout models, and primary cell cultures to examine the molecular mechanisms of disease
development and progression. The development of novel mouse models to examine in vivo function
ZPR1 protein complexes is underway. Testing of therapeutic potential of newly identified molecular
targets using molecular, pharmacological and genetic approaches.
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