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A Double Strike Against Tumor

Resistance: IL-24 Enhances CAR-T
Therapy by Disarming Cancer Stem Cells

By Soham Kawade

b

Despite the transformative success of chi-
meric antigen receptor (CAR)-T cell thera-
py in hematologic malignancies, its efficacy
against solid tumors remains disappointing.
One increasingly recognized obstacle is the
persistence of cancer stem cells (CSCs),
which are resistant to conventional thera-
pies and capable of repopulating tumors.! A
2024 study published in the British Journal
of Cancer by Zhang et al., addresses this
challenge by engineering CAR-T cells to
co-express interleukin-24 (IL-24), a cyto-
kine with known tumor-suppressive func-
tions.? This strategy not only augments T
cell activation and persistence but also di-
rectly suppresses cancer stem cells (CSCs)
through apoptosis and stemness inhibition.
This dual-targeting approach reframes our
understanding of CAR-T limitations and
introduces a promising new direction for
overcoming therapeutic resistance in solid
tumors.

Numerous factors contribute to the failure
of CAR-T cells in solid tumors—including
poor infiltration, immunosuppressive mi-
croenvironments, antigen heterogeneity,
and T cell exhaustion.** A recurring theme
in recent literature was the crucial but un-
derappreciated role of CSCs in therapy
resistance and tumor relapse. These rare,
self-renewing tumor-initiating cells exhibit
enhanced plasticity, resist immune-mediat-
ed killing, and regenerate tumor bulk fol-

lowing treatment.

Zhang et al. introduce CAR-T cells engi-
neered to express IL-24, a cytokine pre-
viously characterized for its tumor-sup-
pressive and immunomodulatory roles. By
pairing antigen targeting with IL-24 secre-
tion, the authors demonstrate improved tu-
mor control through both T cell enhance-
ment and direct CSC eradication.

The study opens by confirming the lim-
ited effectiveness of standard CAR-T
cells in killing CSCs. Using NKG2D and
Her2-targeting CARs in lung and esoph-
ageal cancer models, they observed that
while CAR-T cells effectively lysed bulk
tumor cells, a population of residual cells
remained. These surviving cells exhibited
expression of CSC markers (e.g., CD133,
SOX2, PROM1) and characteristics (e.g.,
greater sphere-forming capacity and in-
creased tumor-initiating potential in vivo).
Importantly, antigen loss was ruled out as
a cause of escape, confirming that CSCs
resist CAR-T killing despite maintaining
antigen expression.

This finding echoes the insights from prior
work including Prager et al., which high-
light CSCs as central architects of tumor
heterogeneity and resilience and reinforces
the notion that therapies failing to eliminate
CSCs merely prune the tumor mass, allow-
ing regrowth from the root.’

IL-24, a member of the IL-10 cytokine

family, has been studied for its ability to
selectively induce apoptosis in tumor cells
without harming normal tissue. Beyond its
direct cytotoxicity, [L-24 is known to mod-
ulate the tumor immune microenvironment
and sensitize tumors to other therapies.>®
Zhang et al. build on this legacy by explor-
ing IL-24’s effects in the CAR-T context.
First, they show that exogenous IL-24
suppresses CSC viability, reduces sphere
formation, and downregulates stem-
ness-associated genes. These effects are
partially mediated through inhibition of
the Wnt/B-catenin pathway, a key regula-
tor of CSC maintenance. Western blot data
revealed that IL-24 treatment decreased
active B-catenin and increased cleaved
caspase-3, indicating apoptosis validating
previous reports that IL-24 suppresses tu-
mor growth by targeting CSCs.”

Second, Zhang et al. demonstrate that IL-
24 boosts T cell function. In vitro, 1L-24-
treated T cells showed elevated expression
of activation markers (CD69, CD28), in-
creased central memory differentiation
(CCR7+ CD45RO+), and enhanced pro-
liferation. Interestingly, IL-24 did not in-
crease apoptosis of tumor cells directly,
suggesting that its effects are mediated by
T cells rather than them being directly toxic
to tumor cells.

To integrate these dual benefits, the authors
generated CAR-T cells that co-express IL-
24 using a lentiviral construct. These CAR.
IL-24-T cells exhibited superior cytotox-
icity against tumor cells compared to con-
ventional CAR-Ts and produced more IL-2
and IFN-y in co-culture. In sphere-forma-
tion assays, residual tumor cells from IL-
24-CAR-T co-cultures had dramatically re-
duced stemness, suggesting effective CSC
elimination.

In mouse xenograft models of lung and
esophageal cancer, CAR.IL-24-T cells
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Figure 1 | IL-24-armed CAR-T cells overcome cancer stem cell (CSC)-mediated resistance in solid tumors.

(Left) Conventional CAR-T cells (lacking IL-24) effectively target bulk tumor cells but fail to eliminate CD133+ CSCs due
to persistent Wnt/B-catenin signaling, which maintains stemness and survival. Residual CSCs drive tumor relapse. CAR-T
cells exhibit limited activation (low CD69+/CD28+) and increased exhaustion. (Right) IL-24-expressing CAR-T cells dual-tar-
get bulk tumor cells and CSCs. IL-24 disrupts CSC resistance by: (i) suppressing Wnt/B-catenin activity, reducing CD133+
stemness; (ii) inducing apoptosis; and (iii) enhancing CAR-T cell fitness (elevated activation markers, memory differentia-
tion, and reduced exhaustion). This combined action improves tumor clearance and reduces relapse risk.
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