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CAF-mediated cancer immunotherapy resistance can be overcome

via selective inhibition of NOX 2 and 4

Data: April 29, 2025, 2:00 PM - 5:00 PM

Abstract

Cancer-associated fibroblasts (CAFs) are a functionally heterogeneous population

that constitutes tumor stroma. CAFs interact with cancer cells and immune cells by

secreting various chemokines/cytokines, participating in extracellular matrix (ECM)

remodeling and affecting the immune invasion in the tumor microenvironment (TME).

Finally, CAFs promote tumor growth and induce resistance to chemotherapy or

immunotherapy, making tumors more aggressive associated with poor prognosis in

various types of solid tumors. The primary function of NADPH oxidases (NOXs) is to

produce reactive oxygen species (ROS). NOX enzymes, which are clinically

upregulated in CAFs, have been reported to be critical effectors of tumor fibrosis and

immunosuppression of the TME. It suggests that modulation of CAF-mediated

immunosuppression via NOX regulation could be a potential strategy for cancer

immunotherapy. In this study, NOX2 and 4 are markedly increased in human

pancreatic CAFs (pCAFs) compared to human pancreatic fibroblasts (PFs) and

knockdown of NOX2 or 4 effectively decreased fibrosis-related markers and immune

cytokines/chemokines in pCAFs, respectively. In order to confirm the importance of

NOX in CAF functions, we utilized compound-19, a selective NOX inhibitor. Com-19

treatment significantly reduced the expression of fibrosis-related factors and immune

cytokines/chemokines in pCAFs. In addition, com-19 inhibited monocyte infiltration

and their differentiation into M2 macrophages in CAF-rich tumor-mimicking 3D

spheroids in vitro. The in vivo efficacy was evaluated using a CAF-rich colorectal

cancer mouse model. Com-19 inhibited tumor fibrosis and immune cytokines in CAF-

rich tumors via NOX inhibition. Importantly, com-19 increased the intratumoral

infiltration of CD8+ T cells, resulting in excellent synergistic tumor growth inhibition

when co-administered with immune check inhibitors (ICIs) in the model which poorly

responses to ICIs. Taken together, the results support that NOXs play a crucial role in

CAF-mediated ICIs resistance in cancers and NOX inhibition can be a promising

strategy to overcome the resistance. Com-19 effectively regulated the fibrotic and

immune-suppressive properties of CAF-rich tumors via NOX inhibition. Therefore,

com-19 can potentiate cancer immunotherapy by overcoming CAF-Mediated ICIs

resistance. GLP safety/toxicity studies of com-19 have been completed and phase 1

clinical studies are scheduled in 1Q, 2025.

NOX2 plays a key role in M2 polarization of macrophages associated with

cancer-associated fibroblast in tumor microenvironment

Data: April 28, 2025, 9:00 AM - 12:00 PM

Abstract

The tumor microenvironment (TME) is a dynamic ecosystem surrounding a tumor.

The TME consists of various components such as cancer cells, stromal tissue,

immune cells and the extracellular matrix (ECM). In particular, the interaction between

cancer-associated fibroblasts (CAFs) and tumor-associated macrophages (TAMs) is a

key regulator of immunosuppression in the TME, subsequently contributing to tumor

progression, resistance and metastasis. CAFs stimulate TAMs to differentiate into a

M2-like macrophage phenotype, supporting immune evasion and tumor growth. It has

been found that reactive oxygen species (ROS) produced by NADPH oxidase (NOX)

enzymes are involved in process. ROS have been reported to stimulate CAF activity

and TAM differentiation, but the role of NOX in the interaction between CAF and TAM

has not yet been elucidated. Herein, we aimed to investigate the role of NOX2 in M2

polarization of macrophages, especially CAF-mediated TAM differentiation, and

evaluate the therapeutic potential of targeting NOX2 in the TME. In this study, we

utilized THP-1 monocytic cell lines and human pancreatic CAFs (pCAFs) to examine

the functional significance of NOX2. NOX2 was predominantly expressed in THP-1

cells compared to other NOX isozymes when polarized into M2-like macrophages and

knockdown of NOX2 effectively inhibited M2-like polarization of THP-1-derived

macrophages. In addition, knockdown of NOX2 significantly reduced the secretion of

M-CSF by pCAFs. These findings suggest that NOX2 plays a crucial role in CAF-

mediated M2 differentiation of macrophages. Based on these findings, we confirmed

the effects of NOX2 inhibition using com-19, a selective NOX inhibiting molecule.

Com-19 modulated M2 polarization of macrophages and downregulated NOX2 mRNA

levels in the cells. Moreover, com-19 also significantly reduced ROS production and

the secretion of cytokines/chemokines in macrophages under M-CSF-induced

conditions. Importantly, the results also demonstrated that com-19 inhibited pCAF-

induced M2-like polarization of THP-1. Taken together, we confirmed that CAFs and

TAMs interact closely and NOX2 inhibition could be a potential therapeutic target for

CAF- and TAM-mediated immunosuppression, especially for M2-polarization of

macrophages in the TME. Furthermore, com-19 can provide a novel approach to

overcome immunosuppressive barriers by interrupting their interaction in the TME,

offering the potential for more effective combination therapies in cancer treatment.

A novel approach to treat relapsed/refractory acute myeloid leukemia by

targeting nucleolin as an innovative and promising biomarker

Data: April 27, 2025, 2:00 PM - 5:00 PM

Abstract

Acute myeloid leukemia (AML) is a rapidly growing cancer of abnormal white blood

cells accompanied by various genetic alteranation. Cytarabine (Ara-C) and

daunorubicin are treated as the standard first-line chemotherapy for AML but

approximately 30% of the patients are refractory and more than 50% of them face a

relapse because of resistance. Moreover, FLT3 inhibitors, the only targeted therapy

for AML, can treat only 20% of patients and resistance develops within a few months.

Therefore, there is a strong unmet to develop a next-generation targeted therapy to

overcome resistance. Nucleolin (NCL) is a protein highly expressed and localized on

the cell surface of cancer cells. In this study, we confirmed that NCL was highly

expressed in various human AML cell lines and patient-derived bone marrow cells

compared to normal cells. Furthermore, it was particularly overexpressed in drug-

resistant AML cells and refractory/relapsed (R/R) AML patient-derived bone marrow

cells. NCL is a promising target for cancer treatment as mentioned above, but to date,

no therapy has been developed to specifically target NCL. APTA-16 is a first-in-class

AML treatment that specifically targets NCL developed by aptamer-drug conjugation

(APTA-DC) technology. APTA-16 showed an outstanding anti-leukemic activity in

drug-resistant AML cells through NCL inhibition whereas standard chemotherapies

showed no efficacy in vitro and in vivo. We also identified the resistance-overcoming

mechanism of APTA-16 in terms of intracellular drug metabolism and biological

signaling pathway. The alternative activies of equilibrative nucleoside transporter

(ENT) and deoxycytidine kinase (dCK) are main mechanisms by which cancer cells

acquire Ara-C resistance. APTA-16 can avoid this process by entering cells via NCL

on the surface of AML cells. We also figured out that NCL-DNMT1-axis signaling

pathway plays an important role in drug-resistant AML cells and APTA-16 treatment

significantly regulated the pathway. Collectively, our findings show that NCL can be

an innovative biomarker targeting entire population of R/R AML patients regardless of

their genetic defects and APTA-16 has can be developed as the first innovative NCL-

targeted therapy. Based on the excellent ex vivo results using patient-derived AML

cells, successful clinical results are expected. GLP safety/toxicity studies of APTA-16

have been completed and orphan drug designation (ODD) was grantd by FDA in

2021.




