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Cancer stem cell-targeted therapies means therapies targeted at cancer stem cells.
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| 1. Introduction

Targeting stromal cells has become one of the strategies to destem CSCs. Many preclinical and clinical trials are being
conducted to evaluate the therapeutic efficacies of various small molecule inhibitors/neutralizing antibodies in disrupting
the interactions between stromal cells and cancer cells. The current direction in this field is to dissect how stromal cells
recruit and regulate various immune suppressive cells to create an immunosuppressive TME. Single-cell RNA sequencing
analysis provides a dynamic stromal niche that supports cancer stemness and immune evasion in various cancer types.
Strikingly, this technique will provide mechanistic insight and a novel strategy for current immune checkpoint therapy.
Traditionally, CSCs were regarded as subpopulations within the tumor that promote tumor recurrence and therapeutic
resistance. Accumulating evidence has demonstrated the distinct role of CSCs in immune evasion. Immense effort has
currently been made to dissect the crosstalk between CSCs and various immune suppressive cells, including MDSCs and
Tregs. In addition, increasing interest is directed towards understanding the direct interaction between CSCs and
macrophages and CD8"* T cells. Based on these interesting findings, CSC-targeted immunotherapy may be a promising
approach for cancer therapy, and its therapeutic efficacy needs further investigation.

2. Interplay of Various Cellular Factors within the TME in the Regulation of
Cancer Stemness and Immune Evasion

In the previous sections, we discussed how individual stromal cells and immune cells interact with CSCs within the TME.
However, stromal cells do not regulate the plasticity of CSCs in isolation and have a highly context-dependent mechanism
of action. As one of the major stromal cells in the TME, CAFs interact with various stromal cells and immune cells in the
TME to regulate CSC plasticity and immune evasion. First, a number of reports have demonstrated the crosstalk between
CAFs and macrophages in the promotion of cancer stemness. CAFs play a crucial role in the promotion of cancer
stemness in HCC by reciprocally inducing the activity of TAMs [, Overexpression of these markers, including a-SMA and
CD68" is associated with HCC recurrence and shorter overall survival . Recently, Yang et al. showed that CAFs
express endosialin, which regulates macrophage recruitment and polarization to support HCC progression . In prostate
cancer (PCa), Comito et al. identified crosstalk among different cellular components, including CAFs, TAMs and PCa
cells, leading to the promotion of cancer stemness [3.

Apart from TAMs, CAFs also interact with endothelial cells in the TME. CAFs regulate the endothelial lipoma-preferred
partner (LPP) gene in endothelial cells, rendering a chemoresistant phenotype in ovarian cancer 4. Moreover, Song et al.
reported novel cytokine-mediated crosstalk among CAFs, HCC cells and TANs, augmenting cancer stemness and TAN
recruitment in HCC &l Specifically, CAF-derived CLCF1 recruited and promoted N2 polarization of TANs via induced
secretion of CXCL6 and TGF-B in HCC cells . Accumulating evidence has also demonstrated the interaction between
CAFs and immune cells in promoting an immunosuppressive environment. CAFs promoted recruitment of CCR2+
monocytes and conversion to the MDSC phenotype via preferential secretion of CCL2, which created an
immunosuppressive environment (8. Targeting the CAF-MDSC axis by CCR?2 inhibition may open a promising therapeutic
avenue for converting from a non-T-cell-inflamed TME to a T-cell-inflamed counterpart in lung carcinoma [, In addition to
MDSCs, the CAF-neutrophil axis was reported to be a promising approach for the development of stromal treatments in
pancreatic cancer. CAF-derived CXCL12 recruited neutrophil infiltration, which led to resistance to T-cell mediated Kkilling
[, I1n addition, CAFs recruit and enrich the Treg population via IL6 secretion in esophageal cancer & Last, CD73* CAFs
suppressed T cell activity in a colon cancer model via Aya-mediated immune suppression, and thus targeting the CD73-
adenosine pathway is a promising approach for complementing PD1 therapy <.



| 3. Conclusions

The dynamic interactions between stromal cells and CSCs are not simply unidirectional but reciprocal, promoting the
expansion of stem cell markers, migration, invasion, drug resistance and self-renewal properties of CSCs (Figure 1).
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stromal cells, immune cells and CSCs.

Similar tumor-promoting crosstalk is also observed with immune cells, leading to immune evasion of CSCs and tumor
recurrence. An increasing number of studies have focused on targeting the major secretomes or molecules related to
stromal cells and immune cells in the TME, which are summarized in Table 1. These therapeutic inhibitors or neutralizing
antibodies could potentially be used as single treatments or in combination with current therapies for better treatment
outcomes. However, it is not yet clear whether these promising preclinical strategies that enhance our understanding of
cancer development will translate into effective treatment for cancers. More knowledge needs to be gained, and
convincing preclinical results need to be evaluated in clinical trials—there is still a long way to go. Although these targets
have been reported, their effects on cancer phenotypes may be tumor-type specific. Some solid tumors and liquid tumors
may have different responses to stromal cells and immunotherapy. Therefore, hampering stromal cells as a therapeutic
strategy to destem CSCs needs further investigation.

Table 1. Therapeutic strategies targeting the interactions between CSCs and stromal cells for cancer treatments.
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