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UAMS Awarded $1.6 million to Continue Research
into Mechanisms Governing Intracellular Membrane Traffic in
Human Cells

LITTLE ROCK — The National Institutes of Health recently awarded an additional $1.6
million to researchers at the University of Arkansas for Medical Sciences (UAMS) to
continue a 14-year effort aimed at gaining a deeper understanding of the fundamental
principles governing intracellular membrane traffic — a crucial process occurring in
every human cell.

Intracellular traffic plays a pivotal role in the transportation of proteins and other
macromolecules to diverse cellular locations, both within and outside the cell. It serves
as a vital mechanism for maintaining cellular homeostasis and significantly influences
the interactions between cells and their surrounding environment.

Vladimir Lupashin, Ph.D., a professor in the UAMS College of Medicine Department of
Physiology and Cell Biology and the primary investigator, said comprehension of these
mechanisms serves as a crucial foundation for developing effective treatments for a wide
range of diseases, including cystic fibrosis, Parkinson's disease and Alzheimer's disease.
Moreover, it plays a significant role in understanding and addressing other conditions
such as Amyotrophic Lateral Sclerosis (ALS), and various forms of cancer and diabetes.
By unraveling the intricate workings of intracellular membrane traffic, researchers aim to
uncover novel therapeutic targets and strategies to combat these debilitating illnesses.

Lupashin’s laboratory has already made several scientific contributions that have resulted
in the publishing of more than 80 original papers in high-profile scientific journals.

“We have pioneered the functional analysis of the Conserved Oligomeric Golgi (COG),
an evolutionarily conserved protein complex critical for membrane trafficking and
protein modifications in the Golgi apparatus,” he said, describing the Golgi as “the
central hub for protein modification and sorting within cells. It plays a pivotal role in a
process known as glycosylation, where highly complex sugars or glycans are added to
proteins.”
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Mutations affecting the COG complex can disrupt the normal functioning of the Golgi
apparatus, leading to a group of rare diseases known as Congenital Disorders of
Glycosylation (CDG). CDG encompasses a diverse spectrum of disorders, each
characterized by specific symptoms and complications, including developmental delays,
neurological impairments, organ dysfunction, and various other systemic abnormalities.
By understanding the impact of COG complex mutations on Golgi function and
glycosylation, researchers aim to uncover insights into the underlying mechanisms of
CDG and develop potential therapeutic interventions to alleviate its associated symptoms
and improve patients' quality of life.

Additionally, Lupashin highlighted that the COG complex, a critical component of
intracellular membrane traffic, can be exploited by various pathogens such as viruses,
pathogenic bacteria, and toxins. However, the precise mechanisms by which these
diverse groups of pathogens evolved to depend on COG function remain unclear.

“Understanding the molecular basis of COG-pathogen interactions will allow us to
develop the strategies to protect cells and organisms from pathogen-borne diseases,”
Lupashin said.

The RO1 renewal totals $1,638,172 and enables the research to continue through March
31, 2027. The original five-year grant has been continuously renewed in four-year
increments. In total, Lupashin has received $6,270,227 from the NIH for this research.

UAMS is the state's only health sciences university, with colleges of Medicine, Nursing,
Pharmacy, Health Professions and Public Health; a graduate school; a hospital; a main
campus in Little Rock; a Northwest Arkansas regional campus in Fayetteville; a
statewide network of regional campuses; and seven institutes: the Winthrop P.
Rockefeller Cancer Institute, Jackson T. Stephens Spine & Neurosciences Institute,
Harvey & Bernice Jones Eye Institute, Psychiatric Research Institute, Donald W.
Reynolds Institute on Aging, Translational Research Institute and Institute for Digital
Health & Innovation. UAMS includes UAMS Health, a statewide health system that
encompasses all of UAMS' clinical enterprise. UAMS is the only adult Level 1 trauma
center in the state. UAMS has 3,240 students, 913 medical residents and fellows, and
five dental residents. It is the state's largest public employer with more than 11,000
employees, including 1,200 physicians who provide care to patients at UAMS, its
regional campuses, Arkansas Children's, the VA Medical Center and Baptist Health.
Visit www.uams.edu or www.uamshealth.com. Find us on Facebook, Twitter, YouTube

or Instagram.
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