
 

Cancer discoveries could enhance
immunotherapy, breast cancer care
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Conditional deletion of Dnmt1 in ECs impairs tumor growth and reduces
vascular density. a EO771 (top) or PyMT (bottom) mammary tumors
orthotopically engrafted in control versus Dnmt1iECKO mice. Tumor volumes
were measured every other day with calipers (EO771; n = 11, control and n = 9, 
Dnmt1iECKO:PyMT; n = 8, control and n = 8, Dnmt1iECKO). For EO771, results
were statistically significant beginning at day 15; for PyMT results were
statistically significant beginning on day 16. Results were analyzed using
ANOVA and Sidak’s multiple comparisons test. b ZsGreen+ tumor vasculature
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from the indicated mice. Boxed areas at right were zoomed 5× for detail and
converted to an 8-bit binary image, and then inverted to reveal lateral
branches/filopodia. Arrowheads point to either highly branched or straighter and
narrower vessels in control versus Dnmt1iECKO mice, respectively. Scale bars =
100 μm. c Quantification of vessel branch length presented as a dot plot or
histogram to show the distribution of branch lengths and numbers of branches (n
= 3 individual tumors and nine histological sections per group). Results were
analyzed using Student’s t test. d Identification of pericytes in tumors using
αSMA. Boxed areas were zoomed 5× and are shown at far right for detail. Scale
bars = 100 μm. e Quantification of pericyte:EC distance (left) and total pericyte
coverage (right) for control versus Dnmt1iECKO mice (n = 3 individual tumors and
nine histological sections per group). Results were analyzed using Student’s t test.
f Extravascular TRITC-dextran quantified from cryosections using n = 3 mice
per group. Results were analyzed using Student’s t test. g Tumor nodule radius
(left) and total number of tumor nodules formed by mCherry+ EO771 cancer
cells injected via the tail vein in the indicated mice (n = 4 mice per group).
Results were analyzed using Student’s t test. h Number of vessel branches in
areas of normal lung versus areas containing mCherry+ tumor nodules in the
indicated mice (n = 3 individual tumors and nine histological sections per group).
All Student’s t tests are unpaired and two-tailed. All data are presented as mean ±
STD. Source data are provided as a Source Data file. Credit: Nature
Communications (2023). DOI: 10.1038/s41467-023-37807-z

Two new discoveries from the Dudley lab at UVA Cancer Center
highlight the different roles of blood vessels in solid tumors—and the
findings could help prevent breast cancer from spreading and enhance
the effectiveness of one of the most important new cancer treatments in
many years.

In one new scientific paper, researcher Andrew C. Dudley, Ph.D., and
his team report that the effectiveness of immunotherapy drugs called
immune check blockade is enhanced when blood vessels are targeted in a
specific way. (Immunotherapy enhances the power of the immune
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system to fight cancer and other diseases.) In another paper, published
soon after, Dudley and collaborators outline a finding that could help
prevent breast cancer from metastasizing, or spreading to other parts of
the body.

"Blood vessels can act both as good guys and bad guys in a growing
tumor. On one hand, blood vessels are a passageway that allows special 
immune cells to enter the tumor, where they will hopefully find cancer
cells and kill them. On the other hand, blood vessels act as a highway for
cancer cells to enter the bloodstream and spread to distant sites in the
body," said Dudley, of the University of Virginia School of Medicine's
Department of Microbiology, Immunology and Cancer Biology.

"Our work highlights the dual role that blood vessels can play in cancer
that we hope will improve our understanding of how to best elicit anti-
tumor immune responses or even prevent metastasis."

Improving cancer immunotherapy

In the immunotherapy paper, Dudley and his team outline how the tumor
vasculature—the blood vessels that feed a tumor—could be targeted to
help immune cells enter the tumor and kill the cancer cells.

The researchers found that a particular enzyme, called DNMT1, is an
important gatekeeper in blood vessels that determines whether anti-
tumor immune cells can enter the tumor "microenvironment." When the
investigators disabled this enzyme only in the blood vessels, they found it
reduced vessel growth and made the vessels more receptive to immune
cell entry; this led to an improved response to immunotherapies.

By blocking this enzyme with drugs, doctors might be able to bolster the
numbers of anti-tumor immune cells that can enter patients' tumors and
kill cancer cells. This approach could be combined with existing
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immunotherapy approaches to increase the number of patients who
respond to the treatment, the researchers suggest.

"Blocking DNMT1 activity in cancer cells has recently been shown to
bolster the efficacy of immunotherapies for cancer," said Dudley. "But
we've found that DNMT1 is also targetable in cancer-associated blood
vessels, and blocking its function there seems to be equally important."

Preventing metastasis

In the other paper, Dudley and his collaborators shed important new light
on how breast cancer cells spread from the initial tumor site to other
parts of the body, including the lymph nodes. These insights are
particularly important because patients whose cancer spreads to the
lymph nodes typically see worse outcomes—especially for breast cancer.

Dudley and his team found that highly metastatic breast cancer cells
activate other types of cells, called fibroblasts, to "remodel" the
surrounding environment so that cancer cells can escape the tumor, enter
the lymphatic vessels, and spread to the lymph node. The researchers say
that using drugs to interrupt this process early on could offer a way to
prevent breast cancer from spreading.

"We've learned from this study how cancer cells can take advantage of
non-cancerous cells in their surroundings and change their behavior in
order to enter vessels and spread to different sites in the
body—especially the lymph nodes," Dudley said. "Cancer really is a
devious disease, and this is just one example of why it can be so difficult
to treat. Therapies that target both the cancer cells and the non-cancerous
cells that help the tumor along may prove beneficial in the long run."

Dudley hopes his lab's new findings will help advance the battle against
cancer, a key mission of UVA Cancer Center, which has been
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designated one of only 54 Comprehensive Cancer Centers in the country
by the National Cancer Institute. The NCI's Comprehensive Cancer
Center designation recognizes elite cancer centers with the most
exceptional cancer programs in the nation. Comprehensive Cancer
Centers must meet rigorous standards for innovative research and
leading-edge clinical trials, positioning them at the leading edge of
cancer care.

"Cancer doesn't exist in a vacuum," Dudley said. "In other words, cancer
cells have this whole ecosystem or microenvironment where they thrive.
We hope that by understanding how cancer cells exploit their
microenvironment, we can perhaps develop new types of therapies,
improve existing drug responses or even prevent cancer from spreading."

Findings published

Dudley and his collaborators have published their immune checkpoint
blockade findings in Nature Communications. The team consisted of Dae
Joong Kim, Swetha Anandh, Jamie L. Null, Piotr Przanowski, Sanchita
Bhatnagar, Pankaj Kumar, Sarah E. Shelton, Erin E. Grundy, Katherine
B. Chiappinelli, Roger D. Kamm, David A. Barbie and Dudley. Dudley
reported no financial interest in the work; a full list of the other authors'
disclosures is included in the paper.

The metastasis findings have been published in the journal Cancer
Research. That team consisted of Null, Kim, James V. McCann,
Patcharin Pramoonjago, Jay W. Fox, Kumar, Lincy Edatt, Chad V.
Pecot and Dudley.

  More information: Dae Joong Kim et al, Priming a vascular-selective
cytokine response permits CD8+ T-cell entry into tumors, Nature
Communications (2023). DOI: 10.1038/s41467-023-37807-z 
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Jamie L. Null et al, Periostin+ stromal cells guide lymphovascular
invasion by cancer cells, Cancer Research (2023). DOI:
10.1158/0008-5472.CAN-22-2412
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