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Abstract: Cancer is the leading cause of death and one of the major obstacles to improving life
expectancy in countries around the world. Currently, the discovery of cancer stem cells (CSCs) has
led to a new direction in tumor treatment. Tumor stem cells can self-renew and generate heterogenous
tumor cells, which participate in the process of tumor genesis, recurrence and metastasis.
Immunotherapy against tumor stem cells is the current direction of human tumor therapy, and many
studies have linked alterations in WNT signaling to the development of multiple tumor stem cells,
evasion of immune detection, and resistance to therapy. The literature demonstrates a close
association between tumor stem cells and the immune microenvironment through targeting the wnt
pathway. Wnt signaling can affect cancer immune surveillance through molecular and cellular
mechanisms, and therapeutic cancer immunotherapy using Wnt modulator blocking signaling
pathway approaches may be the cancer stem cells to cure the disease. Herein, we review recent studies
on the mechanisms of CSC and immune microenvironment and the feedback effects of the wnt
signaling pathway on CSC and immune cells, as well as current clinical data on Wnt pathway
blocking agents. The implementation of cancer stem cell immunotherapy by blocking the Wnt
pathway has great therapeutic potential.

1. Introduction

Cancer is a chronic disease that poses a major threat to human life and is one of the top causes of
death. Despite breakthroughs in medical technology, there are still a limited number of effective cancer
treatments, and the cost of cancer therapy is still considerable [1]. Due to their remarkable self-renewal
capacity and multifunctionality, cancer stem cells (CSCs) make a vast difference in carcinogenesis,
growth, resistance, recurrence, and post-treatment metastasis [2-4]. These cells have the unusual
capacity to resist many forms of anticancer therapy, spawn recurring malignancies, and propagate and
transplant to distant organs due to their intrinsic tumorigenic features [5].

In cancer, there is a shift between CSCs and cancer cells and some other non-CSCs, which may be
mediated by CSC signals and the tumor microenvironment (TME) [4]. TME protects CSCs from
genotoxicity, enhances CSC self-renewal, stimulates angiogenesis, attracts cells, and facilitates tumor
invasion and metastasis [6]. CSC interacts with TME through a variety of regulatory channels,
suppressing developmental signaling pathways such as Notch, Wnt, Hedgehog, and Hippo hierarchical
linkage signaling, which are important for stem and progenitor cell homeostasis and function [2]. There
is a clear link between the Wnt pathway's function and the development of cancer among them.

Cell proliferation, cell polarity, cell motility, differentiation, survival, self-renewal, and calcium
homeostasis are all dependent on Wnt signaling. The Wnt pathway's function is important in cancer,
and abnormal regulation of the Wnt pathway causes tumor proliferation in the same organs. Wnt
signaling is also involved in the control of cancer stem cells (CSC), which is an important mechanism
in their growth [7]. Changes in Wnt signaling have been related to a range of carcinogenesis, disease
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progression, and medication resistance in numerous studies [6-8, 10]. Oncogenic mutations activate
pro-tumorigenic functions not only by providing malignant properties to altered cells, but also by
compromising anti-cancer immune surveillance, according to emerging data [4].

The importance of immune cells in the tumor microenvironment (TME), which have shown unique
properties in constructing the TME, has garnered increased attention in recent years. Tumor cells have
been shown to regulate certain immune subpopulations, thereby transforming the surrounding TME
into an immunosuppressive environment and causing immune evasion, which results in the immune
system's inability to recognize and eliminate CSC. As CSC modify the TME around them, the immune
cells they attract can influence CSC features, enhancing tumorigenicity, treatment resistance, and
metastatic potential while also encouraging angiogenesis and cancer cell dedifferentiation [4]. Cancer
treatment becomes much more difficult as a result of this. As a result, inhibiting signaling pathways
that favor immune cell recruitment in TME and reverse control of CSC by recruited immune cells has
emerged as a novel cancer therapeutic strategy.

Based on the importance of the WNT signaling route in both CSC and the immune milieu, this
review discusses progress in immunotherapy targeting WNT signaling pathway mediated cancer stem
cells. Although Wnt modulators appear to be interesting candidates for cancer immunotherapy
development, further preclinical and clinical research is needed to fully understand their potential.

2. Therapeutic significance of WNT signaling pathway
2.1 Overview of WNT signaling

The WNT signaling cascade consists of three main pathways: the typical WNT pathway activates
catenin, T-cell-specific transcription factor (TCF), and lymphoid enhanced binding factor (LEF)
transcriptional reactivation complexes; Atypical (-catenin independent) planar cellular polarity
pathways mainly regulate the cytoskeleton; And noncanonical WNT [2].Furthermore, Wnt/-catenin
signaling pathways coordinate multiple cellular signaling cascades, including EGFR, Notch, Sonic
Hedgehog, and PI3K/AKkt signaling pathways, which are important molecular mechanisms in
carcinogenesis [8].

2.2 Role of wnt pathway in stem cell therapy

The function of the WNT pathway is closely related to cancer. Wnt signaling is upregulated in most
colorectal cancers (CRC), most commonly due to loss of adenomatous colonic polyposis protein
(APC) function, of which approximately 50% is due to APC mutations. APC interferes with
ubiquitination and degradation of the -catenin complex. APC deficiency leads to accumulation of -
catenin in cells and up-regulation of target genes of -catenin- TCF-LEF complex. Endogenous
dicKKOPF-associated protein 1 (DKKZ1) inhibitors that induce WNT signal transduction, or anti-FZD
antibodies have been shown to slow progression of pancreatic duct adenocarcinoma (PDAC). It has
been found that when catenin is mutated, it may lead to abnormal WNT signaling expression in
hepatocellular carcinoma (HCC), activation of the classical WNT signaling pathway is thought to be
caused by mutations in CTNNBZ1(encoding catenin), leading to overexpression of target genes in the
WNT pathway. In addition, -catenin mutations have also been found in endometrioid ovarian cancer,
colorectal cancer and melanoma.

Dysregulation of WNT signaling is also vital in blood cancers. Dysregulation of WNT signaling is
a secondary event of leukemia stem cell (LSC) precursor transformation in a mouse acute myelogenous
leukemia (AML) model. In AML cells and AML cell lines, chromosomal translocation products such
as AML1-Eto, MLL-AF9 and PML-RAR fusion proteins activate classical WNT signaling pathways.
There is evidence that endogenous WNT pathway inhibitors may also be silenced through epigenetic
silencing, such as DKK1 and DKK2, leading to increased WNT pathway activity. Defects in WNT
signaling pathway are also associated with the pathogenesis of multiple myeloma (MM). Interestingly,
mutations in the core components of the WNT pathway are not common in MM, and abnormalities in
the MM pathway seem to be associated with WNT regulation.
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Abnormal MM pathways appear to be associated with genetic and/or epigenetic changes in WNT
regulatory components that lead to increased sensitivity of MM cells to WNT ligands secreted by bone
marrow microenvironments. By physical interaction, the BCR-ABLL1 fusion protein stabilizes -catenin
and improves its nuclear localization in chronic myelogenous leukemia (CML).
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Figure 1. The canonical and non-canonical WNT signaling pathway and related pharmacological
inhibitors that are under investigation in oncology. The secretion of WNT proteins is regulated by
several other proteins, including Porcupine and Whntless.

3. Cancer stem cells
3.1 Biological characteristics of CSCs

CSCs, like regular stem cells, have a strong ability for self-renewal and are directly responsible for
cancer [9]. Important signals for supporting CSC self-renewal include WNT/B-catenin, transforming
growth factor-p, Hedgehog and Notch [4]. The key to carcinogenesis is CSC self-renewal, which has
crucial implications for tumor and cancer treatment. Self-differentiation is also a strong suit of CSC.
In general, numerous signaling pathways maintain normal stem cell self-renewal and differentiation
in a somewhat balanced manner; once this regulatory balance is broken, uncontrolled CSCs eventually
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lead to cancer. CSCs can also transdifferentiate into a variety of other cells, which can lead to tumor
formation [6].

For cancer treatment and recurrence prevention, understanding the mechanism of CSC drug
resistance is very crucial. CSCs express ATP-binding cassette (ABC) transporters, which are
multidrug resistance proteins that shield leukemia and some solid tumor cells from drug damage and
generate drug resistance [10]. Aldehyde dehydrogenase (ALDH), a hallmark in many CSCs, has been
demonstrated to reduce oxidative stress and improve chemotherapeutic treatment resistance. ALDH
also eliminates free radicals produced by radiation and boosts radiation resistance. By boosting DNA
repair capacity, CSCs can successfully preserve cancer cells from apoptosis caused by chemotherapy
and radiotherapy. [11].

3.2 The microenvironment of CSC

CSCs' microenvironment functioned in tumor self-renewal and metastasis. The microenvironment
provides a safe environment for CSCs to self-renew and differentiate while also protecting them from
genotoxicity. At the same time, the milieu encourages CSC self-renewal, angiogenesis, immune cell
and stromal cell recruitment, and tumor invasion and metastasis [6]. Immune-related cells like
macrophages are part of the CSC milieu, and they can respond to stimuli like hypoxia by generating
growth factors and cytokines that govern CSC proliferation via signaling pathways like Wnt and
Notch.

CSC has been demonstrated to be involved in the recruitment of macrophages as well as the
conversion of macrophages to the anti-inflammatory M2 type, which promotes tumor growth [12].
The removal of these macrophages may prevent early carcinogenesis and is crucial for cancer
treatment. CSC can also change the makeup and function of tumor-specific effector T cells,
encouraging them to differentiate and proliferate into immunosuppressive tumor-promoting T cells
(Treg) [4]. Treg is notably linked to cancer treatment's poor prognostic characteristics. Glioblastoma
CSCs have been demonstrated to produce TGF-, which aids in the transformation of Tregs [13].

An immunosuppressive environment can form surrounding CSCs as they attract immune cells, and
these immune cells can influence CSC characteristics. TAMSs produce IL-6, which converts non-cancer
stem cells into CSCs and increases their drug resistance. This shows that CSCs and various immune
cell subpopulations have a strong bidirectional interplay that promotes cancer progression.

3.3 Wnt signaling pathway in CSCs

TME has several signaling pathways that regulate CSC self-renewal, dedifferentiation, apoptosis
suppression, and metastasis (e.g., Notch, WNT, Hedgehog, Hippo hierarchical linkage signaling).
Furthermore, these signaling channels do not exist in isolation, and there is crosstalk between them.
NF-B and Wnt/-catenin pathway synergistically promote the survival and proliferation of CSCs cells,
and there is also negative regulation between them. Wnt/-catenin and Hh signaling pathways are
involved in embryogenesis, stem cell maintenance and tumorigenesis.[6]. When considering the
treatment of CSCs that target the Wnt pathway, this also enlightens us to evaluate the effects of
medicines on other pathways.

Cells can release cytokines such as Wnt protein, bone morphogenetic protein (BMP) secretion
inhibitors and Delta in the microenvironment to stimulate signal cascades and allow CSCs to self-
renew [14].As a direct target of -catenin/TCF in the intestinal tract, MYC can help Wnt to indirectly
inhibit the proliferation of cancer cells.Lgr5, a member of the G protein-coupled receptor (GPCR)
protein family, inhibits the differentiation of esophageal SCC stem cells downstream of the Wnt
signaling pathway[6] .Wnt signaling is also involved in the regulation of CSC apoptosis. Dickkopf-
related protein 2 suppresses -catenin activity in breast CSCs, causing GO/G1 arrest and cell death.
DACT1, a Dapper homolog found at 14g23.1 on chromosome 14, causes apoptosis in breast CSCs by
inhibiting the Wnt/-catenin signaling pathway [15]. CSC-mediated metastasis has been linked to Wnt/-
catenin signaling. Wnt/-catenin and AKT/RhoA signaling are inhibited by CDH11, which prevents
colorectal CSCs from migrating and invading [16]. Wnt signaling promotes CSC metastasis by
lowering HOXADS expression [17].
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4. Wnt signaling pathway-mediated immunotherapy
4.1 The mechanism of wnt signaling pathway in the immune system

Whnt/ -Linked protein Pathway promotes self-renewal and pluripotency of hematopoietic stem cells
by limiting the proliferation and differentiation of hematopoietic stem cells. However, its role in the
generation and maintenance of memory T cells is unknown. Wnt/- Linked protein signal transduction
inhibited the development of CD8 T cells into effector cells. By inhibiting T cell differentiation, Wnt
signaling pathway enables CD8 memory stem cells with low CD44+, high CD62L., high SCA-1, high
CD122 and high Bcl-2 to have self-renewal, multipotent proliferation and anti-tumor ability compared
with central T cell subsets and effector T cell subsets. These suggest that the Wnt signaling pathway
involved in maintaining stem cells of mature memory CD8 T cells, which has important implications
for the development of new vaccination strategies and over-the-counter immunotherapies [18].

T cell proliferation and differentiation are also assisted by Wnt signaling. TCF and LEF are
expressed dynamically during T cell maturation, and constitutive activation of Wnt/ -Linked protein
pathway inhibits the growth of mature cytotoxic T cells. Stable junction proteins in T cells reduce
phospholipase C-1 activity and IL-2 production, inhibiting maturation, differentiation, and activation,
thereby promoting cancer progression. However, elevated expression and release of the Wnt
antagonist DKK2 in tumor cells reduced T cell activity and enhanced tumor growth in colorectal
cancer. This suggests that inhibition of the Wnt pathway in a variety of cells may affect T cell activity
and anticancer immunity in different ways.

NKT cell is a kind of specialized T cell, which has the characteristics of natural NK cell and
adaptive T cell. Immune cells (NK cells, T cells, dendritic cells, etc.) in TME are regulated by
cytokines produced by activated NKT cells, which release IFN and IL4, leading to a variety of anti-
tumor responses. In addition, NKT cells recognize glycolipid antigens through CD1D and directly
destroy tumor cells by releasing perforin. NKT cell maturation is achieved through WNT signal
transduction, and LEF-1 regulates the expression of CD1D gene. The expression of transgenic -
Connexin increased the frequency and quantity of more type 2 cytokines released by NKT cells,
suggesting that -Connexin functioned in the development and differentiation of NKT. Although studies
have shown that the Wnt/B -connexin signaling pathway is beneficial and necessary for NKT
maturation, its abnormal activity is also associated with poor differentiation and dysfunction of NKT
cell terminals. [19]

Table.1. Evidence for the involvement of the Wnt/B-linked protein pathway in the regulation of
immunosuppression and immune cell exclusion [20].

Observation

Whnt signaling regulating DC function

Whnt/B-catenin signaling regulates differentiation, maturation, and activation of DCs

Like tumor DCs, Wnt-conditioned DCs are programmed to a regulatory state to induce Tregs
Tumor DCs-deficient in LRP5/6 or B-catenin is more potent in capturing and cross-presenting
TAAsto CD8 T cells
Tumor DCs lacking LRP5/6 or B-catenin are programmed to induce Th1/Th17 cells
Active Wnt/B-catenin signaling affects trafficking of DCs to tumors and TDLNs
Active Wnt/B-catenin signaling in tumor DCs regulates metabolic pathways involving FAQ,
vitamin A. and tryptophan to induce regulatory T cell (Treg) response
Whnt-signaling in tumor DCs suppresses chemokines that are critical of recruitment and
accumulation of CTL in the TME

Whnt signaling in T cells

Whnt/B-catenin signaling in Tregs promotes its survival, activity and infiltration
Wnt3a/B-catenin signaling suppresses effector T cell differentiation
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Whnt/B-catenin-signaling limits the expansion of tumor-antigen specified CD8 T cells and is
important in the maintenance of stemness of memory CD8 T cells++
Whnt signaling in CD4 T cells favors Th17 cell differentiation+
Whnt signaling in macrophages
Whnt-B-catenin signaling regulates macrophages functions, such as adhesion, migration and tissue
recruitment
Whnt-B-catenin signaling promotes M2-like polarization of TAMSs resulting in tumor growth.
migration, metastasis, and immunosuppression
Whnts produced by macrophages drive contribute to tumor cell invasiveness and tumor growth
Whnt signaling in MDSCs
The MUC1-B-catenin pathway regulates MDSC-mediated immune suppression in the TME
The PLCy2-B-catenin pathway in MDSCs promotes tumor progression
Whnt signaling in NK cells
Whnt signaling in NK cells regulates maturation and effector functions
Whnt signaling in tumor cells
Tumor growth, migration, and metastasis
Immune cell exclusion

4.2 Application of wnt in cancer immunotherapy

Tumor cells, fibroblasts, stromal cells, the vascular system, immune cells, and the extracellular
matrix make up the tumor microenvironment (TME). Infiltration of immune cells serves many
functions in the TME, which is a distinct ecological niche [19]. Wnts are lipid-modified cysteine-rich
glycoproteins that are secreted, and TME contains a lot of Wnt family ligands [20].

In the tumor microenvironment, Wnt signaling is also important for inhibiting antitumor immune
responses. Whnt signaling has been proven in several studies to increase tumor growth by increasing
tolerance and immune escape mechanisms [21].

Immune checkpoint inhibition has been found to be particularly effective in the treatment of
melanoma and other tumor types, and overcoming cancer cells' immune evasion is a viable therapeutic
approach. Wnt signaling regulates T and dendritic cell proliferation, maturation, and differentiation,
although the involvement of tumor-intrinsic Wnt signaling in immune evasion has just recently been
discovered [22].

4.3 Frontier findings on immune system treatment of cancer via WNT pathway

Expression of Wnt signaling enhancer R-spondin genes is associated with good prognosis and
positively correlates with the genetic profile of NK and T cells. Wnt signaling plays a crucial role in
modulating the anti-tumor action of NK cells, according to several recent studies. Inhibition of GSK3
increases the maturation and activity of NK cells through activating the Wnt/B-catenin pathway. The
release of the Wnt signaling antagonist Dickkopf 1/2 (DKK1/2) by cancer cells has been shown to aid
cancer cells resist NK cell-mediated antitumor responses in some situations. Excessive stimulation of
the Wnt-p catenin pathway, on the other hand, is a hallmark of cancer cells and is required for tumor
formation. Across malignancies, evidence suggests that the immune cell rejection phenotype is linked
to inherent abnormal catenin signaling activity in tumor cells. Thus, TME is controlled by intricate
interactions of Wnt agonists, antagonists, and anti-antagonists and there may be certain components
of the Wnt signaling pathway that play a key role in regulating NK cell activity and infiltration in TME
[23]. Melanoma cells can shield themselves from the immune system's front-line weapon against
cancer, T cells, by producing large amounts of beta-catenin. beta-catenin prevents T cells from
infiltrating tumor cells, thus diminishing the effect of immunotherapy.

The researchers found that activated beta-catenin signaling showed the greatest difference between
the two groups. 49% of the samples without T-cell infiltration showed high levels of beta-catenin
activity, and six beta-catenin target genes were also significantly elevated. Melanoma cells can shield
themselves from the immune system's anticancer front-line weapon, T cells, by producing large
amounts of beta-catenin [24].
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5. Preclinical Development Research

Intrinsic treatment of drug-resistant CSCs with novel pharmacological targets has the potential to
lower cancer recurrence rates and boost oncologic therapeutic efficacy. Multiple new CSC-targeted
medicines have been created and are in clinical trials, and several drugs have already won regulatory
approval, as our understanding of CSC biology continues to grow [2].

Among the antagonists that target the WNT pathway are the following classes : agents targeting
ligands or receptor involved in WNT signaling; porcupine inhibitors that prevent Wnt ligands from
being processed and secreted; agents that activate caspases or inhibit tankyrase, promoting -catenin
breakdown by maintaining the multiprotein destruction complex and downstream B-catenin-TCF-
LEF-dependent transcription inhibitors (listed in Table2) [2].

Table.2. Targeting CSC-associated Wnt signaling pathways in ongoing clinical trials

Drug name Target Condition Phase Sar_nple NCT number Current
size status
Advanced-stage
DKK1-positive
DKN-o1 ~ Wntligand — oesophageal I 52 NCT04166721  Recruiting
or receptor cancer or
gastroesophageal
junction tumors
Metastatic
WNT974 Porcupine colorectal cancer I 20 NCT02278133  Completed
LGK-974 i
( ) Pancreatic I 170 NCTO01351103 Recruiting
cancer
CWP232291  B-Catenin Acl‘gjkr:%‘?go'd I 69  NCT01398462 Completed
Colorectal 0 NCT02413853 Withdrawn

adenocarcinoma

Acute myeloid 49  NCT01606579 Completed

B- leukemia

PRI-724 Catenin/CBP Solid tumors I 23 NCT01302405 Terminated
Advanced

pancreatic 69 NCT01764477 Completed
cancer

5.1 Ligand or receptor targeting agents

Monoclonal antibodies, adc, decoy receptors, and small molecule inhibitors of diverse targets, of
which DKN-01 can be utilized in various combinations, are all experimental antagonists of WNT
pathway-related transmembrane proteins or ligands. DKN-01 is a human-derived monoclonal
antibody that neutralizes the extracellular protein DKK1, which promotes LRP5/6 co-receptors and
thereby antagonizes the WNT signaling pathway. It's increased in a variety of solid tumors, keeping
the immunosuppressive TME active, and it's linked to a poor prognosis. DKN-01 can be used to treat
a wide range of advanced solid tumors, including esophageal cancer, uterine cancer, ovarian cancer,
and others. DKN-01 has been clinically efficacious and well-tolerated when combined with the
chemotherapeutic drug paclitaxel [25].

5.2 Porcupine inhibitors

The acyltransferase Porcupine palmitoylates WNT proteins, which is critical for WNT secretion
and signaling. Porcupine inhibitors prevent WNT proteins from becoming palmitoylated and retaining
them in the endoplasmic reticulum, affecting WNT signaling and further modulating TME [26].
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WNT974, also known as LGK-974, is a first-class Porcupine inhibitor that inhibits WNT signaling
and tumor growth in vivo [27]. LGK-974 has proven in phase I and 1l clinical studies that it can treat
rectal and head and neck cancers caused by mutations in the WNT system, however there is currently
a dearth of meaningful clinical evidence (NCT02278133, NCT01351103) [28].

5.3 Agents that promote f-catenin degradation

CWP232291 is a first-of-its-kind peptidomimetic medication that activates caspases to destroy -
catenin, reducing the expression of -catenin target genes such as survivin and cyclin D1. The medicine
is also just in phase I and 11 clinical trials, mostly for the treatment of multiple myeloma, and existing
evidence suggests that it could produce side effects like fever and nausea, allergies, or severe acute
respiratory distress syndrome [2].

The end-anchored polymerase regulates AXIN, which is a key component of the -catenin
degradation complex (tankyrase, TANKS). Through the ubiquitin-proteasome pathway, end-anchored
polymerases control the stability of AXIN1 and AXIN2. TANKS inhibitors (AXIN stabilizers), on the
other hand, block -catenin signaling by stabilizing AXIN. The end-anchored polymerase inhibitors
XAV939 and IWR-1 block end-anchored polyl and end-anchored polyll, which regulate Axin [29]. In
research in which 13 of 40 patients had high nuclear-linked protein levels and were receiving prior
PI3SK/AKT/mTOR inhibition [30].

5.4 Antagonists of p-catenin-mediated gene expression

Because WNT pathway mutations are so diverse, medicines that target downstream effectors are
needed [31]. PFK115-584, CGP049090, and PKF222-815 all inhibited the complex's binding, while
PKF118-310 and NPDDG39.024 interfered with -catenin precipitation and showed dose-dependent
inhibition [32]. PRI-724 inhibits the interaction between AMP response element binding protein and -
catenin (CBP). PRI-724 in combination with gemcitabine was well tolerated but clinically poor in a
Phase Ib dose-increase study involving patients with advanced PDAC112, 40% of whom had SD and
amedian PFS duration of 2 months. (NCT02413853, NCT01606579, NCT01302405, NCT01764477).

The aberrant activation of the WNT signaling system promotes tumor stem cell proliferation, and
anti-cancer medicines that target the WNT pathway and CSC's immunological microenvironment have
become a hot study issue in tumor biology. Anti-tumor medicines that suppress aberrant activation of
the WNT signaling pathway, on the other hand, are still a work in progress. The discovery of a pathway
antagonist opens up a new avenue of tumor research, which will definitely usher in a new era of study
and provide new hope for human anti-tumor efforts. In terms of the immune system's interaction with
tumor stem cells, we may be able to develop better and more direct techniques for immune destroying
tumor stem cells in the future.

6. Conclusion

The Wnt pathway's function is linked to cancer in a substantial way. In these tissues, aberrant Wnt
pathway regulation leads to tumor proliferation. Although the Wnt signaling pathway is a key regulator
of CSCs, there are still significant challenges in treating cancer stem cells. Wnt signaling has recently
been discovered to have a role in immunological escape, and Wnt markers have been linked to T cell
rejection. The technique of inhibiting T cell differentiation and promoting Wnt signaling to retain the
stem cell activity of memory CD8 + T cells can be employed to produce memory T cell populations
and plan anti-tumor T cells for adoptive immunotherapy. By combining the abilities of tumor related
antigens to mediate the buildup of anticancer immune responses, Wnt signals discriminate healthy
cells from pathogens or tumor cells, combine all signals from microorganisms and cells, and adjust the
balance to activate or suppress immune responses. When immune effector cells penetrate the tumor,
tumor cells either prevent them from reaching the tumor or cause them to become inactive and die.
The aberrant activation of the Wnt signal promotes not only the growth of tumor stem cells (CSCs),
but also tumor treatment resistance. The discovery of a route antagonist opens up a new sector of tumor
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research, one that will definitely usher in a new era of research and provide new hope for the human
anti-tumor cause.
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