
 

Research involving thyroid hormone lays
foundation for more targeted drug
development

October 21 2011

Research led by St. Jude Children's Research Hospital scientists
advances a strategy for taming the side effects and enhancing the
therapeutic benefits of steroids and other medications that work by
disrupting the activity of certain hormones.

The approach relies on a small molecule developed at St. Jude. In this
study, scientists showed that a compound known as SJ-AK selectively
blocked the activity of genes in a cell signaling pathway regulated by 
thyroid hormone.

Investigators showed that SJ-AK also affected cells growing in the
laboratory, reducing cell proliferation as well as the production and
secretion of a growth hormone regulated by thyroid hormone. The
research appears in the October issue of the scientific journal ACS
Chemical Biology.

The findings raise hope that compounds like SJ-AK will lead to drugs
with more tailored effects by selectively controlling signaling pathways
that switch genes on and off. This research focused on a pathway
controlled by a thyroid hormone. Investigators said, however, the
approach also could potentially be used to target pathways regulated by
glucocorticoid, estrogen, androgen and other hormones that are widely
used to treat cancer and other conditions but that also have serious side
effects.
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"This study offers the first evidence it is possible to shut down a portion
of the signaling network activated by a particular hormone," said R.
Kiplin Guy, Ph.D., chair of the St. Jude Chemical Biology and
Therapeutics Department. Guy is the senior author. The first author is
Prabodh Sadana, Ph.D., a former St. Jude postdoctoral fellow who now
works in the Department of Pharmaceutical Sciences at Northeastern
Ohio Universities College of Medicine and Pharmacy.

Such selectivity could lead to a new generation of medications that
promise greater effectiveness and fewer side effects. The new treatments
could include steroids that fight leukemia or suppress the inflammation
associated with autoimmune disorders without affecting metabolism or
bone strength. Small molecules like SJ-AK might aid efforts to develop
medicines to control the rapid, life-threatening over-production of a
thyroid hormone known as thyroid storm. Guy said the thyroid hormone
pathway is also being studied for new opportunities to better regulate
obesity or metabolic disease related to cholesterol, triglycerides and fatty
acids.

For this study, researchers compared the activity of SJ-AK and NH-3.
The compounds use different techniques to target distinct spots in a
thyroid hormone signaling pathway.

NH-3 works by competing with a thyroid hormone to bind to the
receptor in the cell nucleus. If the hormone wins the competition, the
binding starts a biochemical cascade that regulates the activity of genes
in the pathway. Those genes produce the proteins that affect growth and
other key biological processes. If NH-3 binds to the receptor instead, the
impact is like flipping the switch that cuts electricity to the entire
building. The entire pathway remains dormant, which is not always
desirable.

SJ-AK was developed in Guy's laboratory. Rather than binding to the
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hormone receptor like NH-3 does, SJ-AK targets the next step in the
pathway. SJ-AK works by displacing proteins called coactivators.
Coactivator proteins normally bind to a pocket that is created when a
thyroid hormone and receptor bind. As a result, SJ-AK functions like a
circuit breaker, selectively blocking parts of the hormone signaling
pathway.

In this study, researchers showed that while NH-3 and SJ-AK both target
the same signaling pathway and some of the same genes, SJ-AK affects
far fewer genes. In laboratory screening tests, researchers found the
activity of 193 genes was affected by thyroid hormone. The genes
included 79 whose activity was affected by NH-3 and 28 affected by SJ-
AK. Investigators showed NH-3 and SJ-AK had little impact on genes
outside the thyroid hormone pathways.

Scientists showed NH-3 and SJ-AK also altered the activity of cells.
Growth hormone secretion increased 50 percent following the addition
of thyroid hormone to human cells growing in the laboratory. When SJ-
AK was added, the secretion of growth hormone fell. In another
laboratory experiment, researchers reported that both NH-3 and SJ-AK
blocked the cell proliferation triggered by growth hormone secretion.
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