
Scientists Create Cancer-Fighting
Immune Cells Right in the Body
A new form of CAR-T kills leukemia, multiple myeloma and sarcoma in mice, opening the door to
off-the-shelf cancer treatment without chemotherapy.
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For years, one of the most powerful weapons against certain blood cancers, called CAR-T therapy,
has required an elaborate process: Doctors extract a patient’s immune cells, ship them to a
specialized facility where they’re genetically reprogrammed to fight cancer, then ship them back
for infusion into the patient’s bloodstream. This has revolutionized cancer treatment, but the time
and expense place it out of reach for thousands of patients.

Now, scientists at UC San Francisco have developed a method to precisely reprogram these
cancer-fighting cells directly inside the body, potentially eliminating those barriers.

It is the first time that scientists have integrated a large sequence of DNA at a specific site in
human T cells without removing them from the body. This targeted approach, which did better
than the standard method, is a breakthrough that goes beyond CAR T to advance the fields of cell
and gene therapy overall.

In experiments using mice with humanized immune systems, described March 18 in Nature, the
researchers used the method to successfully treat aggressive leukemia, multiple myeloma, and
even a solid tumor. Scientists hope the new method will lead to an off-the-shelf therapy, like a
vaccine, that could one day be given to anyone with the same condition.

“I think this is just the beginning of a big wave of new therapies that will be truly transformational
and save a lot of lives,” said Justin Eyquem, PhD, an associate professor of medicine at UCSF,
member of the Weill Cancer Hub West, and the senior author of the new paper. “I’m incredibly
excited to be part of it.”

Molecular scissors alter gene

CAR-T cell therapy works by giving T cells — the immune system’s disease fighters — new genetic
instructions to recognize and destroy cancer cells. These instructions come in the form of chimeric
antigen receptors (CARs), which are molecules that protrude from the surface of T cells like
antennae. When a CAR binds to specific proteins on a cancer cell’s surface, it triggers the T cell to

https://www.nature.com/articles/s41586-026-10235-x
https://profiles.ucsf.edu/justin.eyquem


attack and kill the tumor cell.

Seven CAR-T cell therapies are currently approved for use in blood cancers by the U.S. Food and
Drug Administration. But these are bespoke treatments that are individually tailored to each
patient and must be manufactured in specialized facilities. The process takes weeks and costs
$400,000 to $500,000. Patients also must undergo chemotherapy to clear space in their bone
marrow for the new T cells — a punishing process that some cannot tolerate.

“It’s become a global access issue,” Eyquem said. “There has been a big push in the field to try to
move to directly producing these cells in the body.”

Working with scientists at the Gladstone Institutes, Duke University, and Innovative Genomics
Institute, Eyquem designed a two-particle system.

One of the particles carried CRISPR-Cas9 gene-editing machinery — the molecular scissors
required to alter genes — directly to T cells circulating in the body.

Because it uses the CRISPR-Cas9, the method makes edits at a predetermined place in the
genome — a big advantage over the current method of randomly integrating CAR genes that can
in rare cases result in secondary cancers.

The second particle carried the new DNA for the cancer-fighting CAR. It would only insert at a
specific location in the T cell genome with a molecular “on switch” that is only activated in T cells.
The particles also were engineered to find T cells and evade immediate destruction by the immune
system.

“When you manufacture these cells outside the body, you can do a lot of quality control to make
sure you only end up with re-engineered T cells,” said Eyquem. “We can’t do that inside the body,
so we really needed to optimize the approach upfront to avoid genetically altering any other cells.”

Cleared cancer in two weeks

The team, led by two postdocs — the co-first authors William Nyberg, PhD, and Pierre-Louis
Bernard, PhD — tested their approach in mice with aggressive leukemia. A single injection of the
two-particle system cleared all detectable cancer in nearly all the mice within two weeks. The
engineered CAR-T cells made up as much as 40% of immune cells in some organs and successfully
eliminated cancer from both the bone marrow and spleen.

The approach also worked against multiple myeloma and, strikingly, against a solid sarcoma
tumor. Solid tumors have historically resisted CAR-T therapy, making this result particularly
significant.

The T cells engineered inside the body also unexpectedly appeared to outperform those
manufactured in the lab.

“What was especially remarkable was that the cells we’re generating in vivo actually look better



than what we make in the lab,” Eyquem said. “We think that when cells are taken out of the body
and grown in the lab, they lose some of their ‘stemness’ and proliferative capacity and that
doesn’t happen here.”

Clinical trials will be needed to assess safety and efficacy. Eyquem and his collaborators have
founded a company called Azalea Therapeutics to take the platform through clinical development.

“If we can translate this to humans, we could dramatically reduce costs, eliminate waiting times,
and potentially allow community hospitals — not just major cancer centers — to offer these life-
saving therapies,” he said. “That would truly democratize access to CAR-T cell therapy.”

This news release was published by the University of California San Francisco on March 18, 2026.

© 2026 Smart + Strong All Rights Reserved.
http://beta.docker.cancerhealth.com/article/scientists-create-cancerfighting-immune-cells-right-body

https://www.ucsf.edu/news/2026/03/431616/scientists-create-cancer-fighting-immune-cells-right-body

