
 

New gene segment discovery has potential
against cancer, autoimmune disorders
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Crystal structures of STING in complex with TBK1. The ribbon representations
of TBK1 in complex with the human STING CTT. Left, side view into the active
site of TBK1; right, bottom view of TBK1. The kinase domains (KD) are in
yellow and cyan. The ubiquitinlike domains (ULD) are in pink and red. The
scaffold and dimerization domains (SDD) are in green and slate. The CTT of
STING is shown by the blue and magenta ball-and-stick models. The TBK1
inhibitor BX795 is shown by the orange stick model. Credit: Texas A&M
AgriLife Research graphic

A small segment of a human gene STING, stimulator of interferon
genes, could hold the key to treating autoimmune diseases and cancer,
according to a study by Texas A&M AgriLife Research scientists. 

Dr. Pingwei Li, AgriLife Research biochemist and structural biologist,
College Station; post doctorates Drs. Baoyu Zhao, and Fenglei Du and
graduate student Pengbiao Xu, College Station, discovered a protein
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motif that could enable future applied science researchers to develop
drugs to suppress unwanted immune responses in humans that cause
autoimmune disorders.

Their research, "A conserved PLPLRT/SD motif of STING mediates the
recruitment and activation of TBK1," was published in the May 30 issue
of the international scientific journal Nature.

STING are proteins that signal immune responses in humans and other
animals, Li said. The PLPLRT/SD motif the scientists discovered is a
short stretch of amino acids near the end of the STING protein that plays
a critical role in turning on the immune system to fight against viral
infections.

TBK1 is a protein kinase associated with diseases like frontotemporal
dementia, some cancers and autoimmune diseases like Lupus, Li said.
The Li lab identified a short sequence in the protein STING that recruits
and activates TBK1, thus turning on the immune response.  

The scientists found that a conserved PLPLRT/SD motif within the C-
terminal tail of STING mediates the binding of TBK1, Li said. This
demonstrates the direct binding between STING and TBK1 is essential
for STING mediated signaling.

"Our immune system is like an electrical circuit," he said. "We
discovered that this motif of STING is involved in the activation of the
TBK1, essentially like a switch that turns the immune system on to
produce interferons to fight against viral infections or cancer."

Li's research was initially funded for three years via a nearly $1 million
grant from the Cancer Prevention and Research Institute of Texas, or
CPRIT. Recently, he received another $1.8 million in funding from the
National Institute of Health through the National Institute of Allergy and
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Infectious Diseases to continue their studies about the antiviral immune
response for the next five years.

The team of scientists determined the crystal structure of TBK1 bound
to STING reveals the detailed molecular interactions between these two
proteins. They used a very powerful X-ray beam produced by the
Advanced Light Source at the Lawrence Berkeley National Laboratory
of the University of California to collect high-quality diffraction data, Li
said.

These findings provide a basis for future scientific inquiry and
development of STING binder and blocker drugs in the fight against
viral infection, cancer and autoimmune disorder, Li said. It's a seemingly
small discovery in basic research, but one that could have enormous
implications regarding the way diseases are treated in the future.

Li said there are incredible interests in the pharmaceutical industry to
identify new ways to block TBK1 activation to control unwanted,
harmful immune responses.

"We conducted the basic research, and others will follow with applied
research on what we discovered," he said. "There is still a lot that is
unknown, but to play a part in research with so much potential to treat
cancer and debilitating autoimmune diseases is very gratifying." 

  More information: Baoyu Zhao et al. A conserved PLPLRT/SD motif
of STING mediates the recruitment and activation of TBK1, Nature
(2019). DOI: 10.1038/s41586-019-1228-x

Provided by Texas A&M University
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