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Researchers discover vasculogenic fibroblast,
a missing piece in understanding how blood
vessels are made
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Researchers from the Indiana Center for Regenerative Medicine and
Engineering (ICRME) have identified a new type of cell in the human
and mouse body, called the vasculogenic fibroblast, that provides critical
insight into how new blood vessels can be made when needed for
treatment.

Blood vessels are created by endothelial cells, but researchers have found
that a different kind of cell, the vasculogenic fibroblast, can also make
new blood vessels and achieve blood flow. They describe their findings
in a newly published paper in Nature Communications.

"Ischemic diseases are common and limited by poor blood
supply—diabetic wounds are one of them," said Chandan K Sen, Ph.D.,
distinguished professor of surgery, associate vice president of military
and applied research at IU School of Medicine and director of the
ICRME.

"Growing blood vessels to treat ischemic disease and arresting growth of
blood vessels to limit tumor growth requires complete understanding of
how blood vessels are made in the body. The discovery of vasculogenic
fibroblasts unveils a critical piece of the puzzle that would help targeted
therapies."

Researchers observed vasculogenic fibroblasts in human patients. When
someone is injured, the body starts developing vasculogenic fibroblasts
that make new blood vessels to heal tissue. But in some patients, such as
those with diabetes, the ability to make these specialized cells is blunted.
In lab models, Sen and the research team used their tissue
nanotransfection (TNT) technology for tissue reprogramming to
replenish vasculogenic fibroblasts in diabetic tissue. This led to
improved blood flow and improved diabetic wound closure.

"Not only did this work identify a cell that has always quietly functioned
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in the body, but we can use TNT and vasculogenic tissue reprogramming
to make these cells and rescue tissues affected by poor blood supply,"
Sen said.

TNT and regenerative medicine, which seeks to replace or regenerate
human cells, tissue and organs, is a growing industry around the world
and in Indiana. According to MarketWatch, the TNT market was valued
at $2.07 billion in 2020 and is expected to increase to $7.06 billion by
2028 due to an increase in skin diseases, chronic diseases and trauma
emergencies as well as an increased consciousness of successful tissue
engineering programs.

"In less than a second, the TNT nanochip can deliver just one anti-sense
oligonucleotide to the skin and convert cells into vasculogenic cells," Sen
said. "This innovative technology is continuing to show promise in
providing simple and effective treatment for many different health
concerns in many different situations."

More information: Identification of a physiologic vasculogenic
fibroblast state to achieve tissue repair, Nature Communications (2023).
DOI: 10.1038/s41467-023-36665-z.
www.nature.com/articles/s41467-023-36665-z
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