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Scientists track down a protein that may add
to lung damage in asthma and related

diseases

24 September 2020

A protein called TL1A drives fibrosis in several mouse
models, making it harder for lungs and airways to
function normally. Credit: La Jolla Institute for
Immunology

Your lungs and airways need to be stretchy, sort of
like balloons. Take a big breath, and they'll open
right up.

Damaged lungs can't open properly. Patients with
asthma, idiopathic pulmonary fibrosis and systemic
sclerosis suffer from fibrosis and tissue

remodeling, where a build-up of tissue and immune
cells, and proteins that form a glue-like substance,
keep the airways from expanding. As fibrosis gets
worse, taking a breath feels like blowing up a
balloon filled with concrete.

In a new study, researchers at La Jolla Institute for
Immunology (LJI) report that a protein called TL1A
drives fibrosis in several mouse models, triggering
tissue remodeling, and making it harder for lungs
and airways to function normally.

"Our new study suggests that TL1A and its
receptor on cells could be targets for therapeutics
aimed at reducing fibrosis and tissue remodeling in
patients with severe lung disease," says LJI

Professor Michael Croft, Ph.D., director of scientific
affairs at LJI and senior author of the new study in
The Journal of Immunology.

Croft's laboratory is focused on understanding the
importance of a family of proteins, called tumor
necrosis factors (TNF) and tumor necrosis factor
receptors (TNFR), in inflammatory and autoimmune
diseases. By investigating these molecules,
researchers hope to track down the root causes of
inflammation and stop tissue damage before it's too
late.

Previous research had shown that a TNF protein
called TL1A can act on immune cells involved in
allergic reactions and drive those immune cells to
make inflammatory molecules. The Croft Lab
wondered—if TL1A leads to inflammation, could it
contribute to fibrosis in the lungs?

For the new study, Croft and his colleagues used
genetic and therapeutic interventions, tissue
staining, and fluorescence imaging techniques to
study protein interactions in mouse models of
severe asthma, idiopathic pulmonary fibrosis and
systemic sclerosis. They first discovered that TL1A
acts directly on a receptor on cells in the lungs and
bronchial tubes, which leads to fibrosis and tissue
remodeling.

We're all familiar with the idea of tissue remodeling.
When a wound on the skin heals, the new area of
skin is sometimes shiner, darker or tougher than
the skin around it. The tissue has been remodeled.
When lungs and airways try to heal—in response to
an asthma attack, for example— the cells in the area
also change. The damaged area accumulates cells
called fibroblasts, which make several glue-like
proteins, including collagen. Too much collagen
makes the lungs and airways less elastic—and less
functional.
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As Croft describes it, tissue remodeling is like
wound healing, "but wound healing that goes wrong
and becomes so exaggerated that it blocks tissue
from behaving in its normal way." With the new
study, scientists now know that TL1A is driving this
harmful remodeling in the lungs.

In addition to causing fibroblasts to make collagen,
the researchers found that TL1A also helps
fibroblasts to behave like smooth muscle cells. A
thin layer of smooth muscle cells naturally lines the
bronchial tubes allowing them to dilate and
constrict, but a thick layer of these smooth muscle

cells—that includes fibroblasts—will keep the airways

from expanding and contracting normally, making it
even hard for a patient to breathe.

The scientists then studied lung tissue remodeling
in mice that lacked the receptor for TL1A, called
DR3, or were given a reagent that blocked TL1A
activity. These mice showed less lung remodeling,
less collagen deposition and reduced smooth
muscle mass in the lungs.

These animal model data may support recent
research in humans. Researchers have found that
patients with severe asthma have excessive
production of TL1A. This could explain why these
patients are more vulnerable to lung fibrosis and
remodeling.

"This type of research needs to be expanded to
really understand if there are subsets of patients
with asthma or other inflammatory lung diseases
who might express TL1A at higher levels than other
patients—which could potentially guide future
therapies for targeting TL1A to reduce remodeling
and fibrosis," says Croft.

Going forward, Croft and his team plan to
investigate how the DR3 receptor is expressed on
tissue cells and whether it is affected by other
inflammatory factors. They also want to know how
active TL1A is in human patients and how many
inflammatory activities the protein might be
responsible for.

More information: Rana Herro et al, TL1A
Promotes Lung Tissue Fibrosis and Airway
Remodeling, The Journal of Immunology (2020).

DOI: 10.4049/jimmunol.2000665

Provided by La Jolla Institute for Immunology

2/3


https://medicalxpress.com/tags/wound+healing/
https://medicalxpress.com/tags/smooth+muscle+cells/
https://medicalxpress.com/tags/smooth+muscle+cells/
https://medicalxpress.com/tags/lung/
http://dx.doi.org/10.4049/jimmunol.2000665

£

A

APA citation: Scientists track down a protein that may add to lung damage in asthma and related
diseases (2020, September 24) retrieved 3 October 2022 from
https://medicalxpress.com/news/2020-09-scientists-track-protein-lung-asthma.html

This document is subject to copyright. Apart from any fair dealing for the purpose of private study or research, no
part may be reproduced without the written permission. The content is provided for information purposes only.

3/3


https://medicalxpress.com/news/2020-09-scientists-track-protein-lung-asthma.html
http://www.tcpdf.org

