
 

Researchers find vitamin D receptor is target
for disruption by environmental chemicals
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Structure-based molecular docking using Glide and the human VDR structure
(PDB code 1S19): (a) Docking results for all compounds with their associated
XP docking and eModel scores, mechanism and experimental AC50 values; (b)
Binding modes of calcipotriol (red) and proflavine hydrochloride (blue)
superimposed in the binding site. Credit: Scientific Reports (2018). DOI:
10.1038/s41598-018-27055-3

New research from North Carolina State University sheds light on the
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ways in which environmental chemicals can affect vitamin D receptors
(VDR). The work shows that compounds identified as possible VDR
disruptors in the Tox21 database interact with VDR in vitro and supports
the efficacy of high throughput screening programs to identify
compounds of interest.

"Most people think of vitamin D as only a vitamin, but in the body
vitamin D is converted to a hormone, so VDR is part of the endocrine
system which regulates hormonal function," says Seth Kullman,
professor of biological sciences at NC State. "If something – an
endocrine disrupting chemical, for example – interferes with the
hormone's function at different times of development or aging, it could
drastically alter physiology of a number of important systems."

Kullman is interested in exploring the effects of environmental
chemicals on vitamin D receptors. He, along with a team of researchers
from NC State and the U.S. Environmental Protection Agency (EPA)
looked at compounds that the Tox21 database had flagged as potential
VDR disruptors.

The Tox21 database uses high-throughput screening to identify
environmental chemicals that may pose a threat to human health. From a
subset of over 400 compounds of interest, the researchers found 21
potential agonists (compounds that enhance activity) and 19 antagonists
(compounds that inhibit activity).

The team tested the compounds in vitro and used cheminformatics
computer modeling to see if they had an effect on VDR. "For a receptor
to be activated, first it has to bind with a specific molecule, just as a key
fits a lock," Kullman says. "The activated receptor then recruits and
interacts with specific proteins. The result is that genes get turned on or
off.
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"The idea going in was that environmental compounds wouldn't work
with these receptors because they have such high specificity," Kullman
continues. "We were wrong. The compounds we selected from Tox21
were able to bind with VDR and affect its function. This is important
because this receptor is ubiquitously expressed through almost all cells,
and vitamin D plays a role in almost all systems of the body."

Kullman and his colleagues also noted that some of the compounds had
unusual effects, such as antagonists that recruited proteins and agonists
that did the opposite.

"With this research we validated the Tox21 results, but it's really the first
step," says Kullman. "We know that over 35 percent of the population is
vitamin D deficient. Now we've identified compounds that are VDR
antagonists, which could exacerbate vitamin D deficiency. What if we're
exposed to these compounds? Current research shows that vitamin D
deficiency is associated with diseases ranging from Alzheimers to
obesity. Our next steps will be to further explore relationships between
altered vitamin D signaling and disease."

The research appears in Scientific Reports.
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