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Molecule secreted by cancer-associated
fibroblasts promotes anticancer drug
resistance

August 21 2020
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A: The expression level of Annexin A6 protein in gastric cancer cells and CAFs.
Annexin A6 is expressed only in CAFs. Credit: Dr. Takatsugu Ishimoto
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A joint project led by Kumamoto University (Japan) has discovered a
new mechanism for anticancer drug resistance in gastric cancer.
Researchers found that the Annexin A6 molecule contained in
extracellular vesicles (EVs) is secreted by cancer-associated fibroblasts
(CAFs) and taken up by gastric cancer cells, resulting in resistance to
anticancer drug treatments. This finding creates new avenues for novel
drug development targeting Annexin A6 and cancer-associated

fibroblasts (CAFs).

Gastric cancer is the second most common cancer in Japan. For
advanced gastric cancer in particular, treatment involves various
anticancer drugs but too often they do not sufficiently improve medical
conditions.

The tumor microenvironment is the area around cancer cells that consists
of various cells and support systems, both physical and biochemical.
Within this microenvironment, CAFs are known to enhance the
malignant transformation of cancer by secreting various factors.

"Our research found that higher amounts of CAFs in tissues resulted in
worse conditions for gastric cancer patients. This was also true in
patients with advanced gastric cancer who had been treated with
anticancer drugs," said Dr. Tomoyuki Uchihara. "Based on this, we
wondered if there was some factor derived from CAFs that induced
anticancer drug resistance."

In a cell experiment approximating the conditions of a living human
body, gastric cancer cells that were cultivated with a culture of CAFs
acquired anticancer drug resistance. Through gene expression analysis in
gastric cancer cells, researchers discovered that CAF-EV derived
Annexin A6 played an important role in gastric cancer cell resistance to
anticancer drugs. EVs are tiny sacs of material surrounded by lipid
bilayers (membranes) that are released from cells and involved in cell-to-
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cell information transmission. The researchers also found that Annexin
A6 i1s rarely expressed in gastric cancer cells themselves and is usually
present only in CAFs.

Anti-cancer agent
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Extracellular vesicle (EV) Annexin A6 secreted by cancer-associated fibroblasts
(CAFs) 1s taken up by gastric cancer cells. Annexin A6 is involved in the
acquisition of anticancer drug resistance by stabilizing 31 integrin present on
gastric cancer cell membrane and then activating downstream signals. Credit: Dr.
Takatsugu Ishimoto

This shows that Annexin A6 is involved in the acquisition of anticancer
drug resistance by being taken up by gastric cancer cells via EVs.
Further experimental results have suggested that Annexin A6 contributes
to anticancer drug resistance by stabilizing the cell adhesion molecule 31
integrin on the gastric cancer cell membrane and activating FAK-Y AP
signaling after being taken up by gastric cancer cells.

"Here we showed that CAF-derived Annexin A6, which surrounds
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gastric cancer cells, causes resistance to anticancer drug treatments," said
research team member, Associate Professor Takatsugu Ishimoto. "As the
research progresses, new drugs targeting Annexin A6 and CAFs in
gastric cancer are expected."

More information: Tomoyuki Uchihara et al, Extracellular Vesicles
from Cancer-Associated Fibroblasts Containing Annexin A6 Induces
FAK-YAP Activation by Stabilizing $1 Integrin, Enhancing Drug
Resistance, Cancer Research (2020). DOI:
10.1158/0008-5472.can-19-3803
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