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G protein-coupled receptors (GPCRs) are vital cell surface receptors that govern a myriad of
physiological functions. Despite their crucial role in regulating antitumor immunity and
tumorigenesis, therapeutic applications targeting GPCRs in oncology are currently lim-
ited. This review offers a focused examination of selected protumorigenic chemokine and
metabolite-sensing GPCRs. Specifically, the review highlights five GPCRs able to orches-
trate tumor immunobiology at three main levels: tumor immunity, cancer cell expansion,
and blood vessel development. The review culminates by illuminating emerging thera-
pies and discussing innovative strategies to harness the full potential of GPCR-targeted
treatments, by applying a multireceptor and patient-specific logic.
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Introduction

G protein-coupled receptors (GPCRs) represent approximately 4%
of the human genome and stand as the largest family of cell-
surface receptors [1, 2]. GPCRs are instrumental in orchestrating
a plethora of physiological processes, ranging from cell migration,
cell survival, and proliferation [1, 2]. Their dysregulation is linked
to a spectrum of human diseases, including cancer [3]. GPCRs
can control many aspects of cancer immunity and tumorigenesis,
including immune cell recruitment, tumor-cell proliferation, can-
cer invasion, and angiogenesis [4-6]. The complex interplay of
GPCR-ligand interactions, characterized by their multifunctional
redundancy and occasionally contradictory roles in tumor biology,
has complicated our full understanding of its various dimensions
and importance for cancer patients [5]. Indeed, despite their abil-
ity to regulate such a broad range of key functions in tumors,
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there are few approved compounds targeting GPCRs in the con-
text of cancer [7]. This review provides a concise exploration of
the biology of chemokine and metabolite sensing GPCRs, focusing
on five protumorigenic receptors with a parallel influence on three
main aspects of tumor immunobiology: immune cell recruitment;
angiogenesis; cancer cell proliferation, survival, and migration.
While other GPCRs can individually regulate additional aspects
of tumor progression, such as resistance to cell death, genome
instability, and mutations, these concepts have been extensively
discussed [3, 5, 7-13] and will not be the focus of this review.
Finally, we discuss recent findings that highlight the role of spe-
cific GPCRs as promising targets in anticancer immunotherapy
and examine intriguing new potential approaches to boost the
efficacy of GPCR-targeted treatments.

Basics of GPCR biology

In the realm of cellular communication, GPCRs play a crucial
role in bridging external signals to internal cellular responses.
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Figure 1. Basics of GPCR signaling. When an agonist binds to its cognate GPCR, it induces a conformational change that activates the receptor and
enables its coupling with G proteins. This activation triggers the exchange of GDP for GTP on the G, subunit, leading to its dissociation from the
Gpy dimers. Both components remain membrane-bound but are now free to interact with downstream signaling proteins. GPCRs activate various
Ga proteins (Gas, Goj, Gog, Gag/i3), initiating signaling pathways that influence cAMP production, phospholipase activation, and calcium levels.
Downstream effectors include second messenger systems, GEFs, and Rho/Ras GTPases, which activate signaling cascades that regulate key cellular
functions through MAPK, AKT, mTOR, and other kinases and phosphatases to influence transcription, cell migration, cell proliferation, and survival.

Each GPCR exhibits a distinctive molecular architecture, charac-
terized by a seven-transmembrane domain, flanked by an extra-
cellular amino terminus and an intracellular carboxyl terminus
[2]. GPCRs show versatility in interacting with a wide array
of ligands, including chemokines, lipids, and metabolites. These
interactions trigger conformational changes that lead to receptor
activation. Upon ligand engagement, GPCRs reveal intracellular
domains that facilitate coupling with the G-protein heterotrimer
composed of a, B, and y subunits. This interaction prompts the
exchange of GDP for GTP on the Ga subunit, provoking the sepa-
ration of Go from the GBy complex [14]. Subsequently, both the
Ga-GTP and GBy subunits activate a cascade of downstream effec-
tors, propagating the signal elicited by the initial agonist bind-
ing. GPCRs can activate multiple Ga proteins, which fall into four
main families: Gag, Gaj, Gog, and Gaiz/1s [13]. These proteins
initiate various signaling pathways, influencing processes such as
cAMP production, phospholipase, and phosphodiesterase activa-
tion, and intracellular calcium levels [13] (Fig. 1). GBy dimers
also play a significant role, regulating ion channels and activat-
ing enzymes like phospholipase C and PI3Ks (Fig. 1). In addi-
tion, B-arrestins are key regulators of the receptor recycling upon
activation and participate to intracellular signaling by fine-tuning
dynamic receptor responses and by engaging a scaffolding activity
to activate ERK and JNK3 [13] (Fig. 1). Altogether, these signal-
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ing networks ultimately exert a profound influence on gene tran-
scription and regulate cell migration, survival, and proliferation
to maintain homeostasis and modulate antipathogen or antitumor
responses [5, 15].

CXCR1 and CXCR2

Immune cells

CXCR1 and CXCR2 are instrumental for the recruitment of
myeloid cells to the tumor microenvironment (TME) [5]. These
Gaj-coupled receptors are expressed mainly in neutrophils
and monocytes/macrophages [10, 16]. The chemokine ligands,
CXCL8 for CXCR1 and CXCL1-8 for CXCR2, can be produced
by both cancer cells and other cells within the TME, including
stromal cells and immune cells [17]. These chemokines create a
gradient that directs the extravasation and migration of immune
cells toward the tumor parenchyma. Nevertheless, this receptor-
ligand axis usually promotes the infiltration of protumorigenic
neutrophils and myeloid-derived suppressor cells (MDSCs), which
contribute to immunosuppression and promote tumor growth by
several distinct mechanisms, including the production of immune
suppressive cytokines and proangiogenic factors [5, 18-20].
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Table 1. Comprehensive reference table detailing the impact of CXCR1/2, CCR2, CXCR4, and GPR35 on tumor immunobiology across immune cell

recruitment, angiogenesis, and cancer cell dynamics within the TME.

GPCRs

Immune cell recruitment
to TME

Angiogenesis

Cancer cell proliferation,
survival, invasion

CXCR1 CXCR2 Acharyya et al. [20]

’\?\7 Li fe.t ?l. [18]
Teijeira et al. [19]

e

CCR2 Qian et al. [42]

Li et al. [40]
Nywening et al. [39]

=

Keane et al. [22]
Yang et al. [21]
Jjichi et al. [23]

Salcedo et al. [49]
Izhak et al. [48]
Bartneck et al. [47]
Pausch et al. [44]

Maeda et al. [32]
Miyamoto et al. [35]
Wang et al. [34]

Fang et al. [53]
Macanas-Pirard et al. [52]
Fein et al. [54]

CXCR4 Arwert et al. [57] Orimo et al. [66] Muller et al. [68]
Chiodoni et al. [60] Xu et al. [62] Murakami et al. [71]
Steele et al. [58] Du et al. [63] Darash-Yahana et al. [67]

=

GPR35 Shu et al. [99]

Yue et al. [92]

;0

McCallum et al. [101]
Pagano et al. [98]
Li et al. [100]

Wang et al. [104]
Schneditz et al. [105]

Abbreviation: TME, tumor microenvironment.
Angiogenesis

Within the repertoire of chemokine receptors, CXCR2 stands out
as notably associated with angiogenesis [4]. CXCR2 activation
triggers a characteristic proangiogenic cascade involving phos-
phorylation of ERK and PI3K (Fig. 1). Considering these notions,
it is not surprising that CXCR2-expressing endothelial cells signif-
icantly contribute to tumor angiogenesis [21-23]. Thus, CXCR2
ligands are potent angiogenic factors, and their signaling is crucial
for the migration, proliferation, and tube formation of endothe-
lial cells — all essential steps in the expansion of blood vessels
within tumors [22, 24, 25]. In addition, CXCR2-expressing tumor-
associated neutrophils can promote angiogenesis by the produc-
tion of several factors, including metalloproteases (MMP9) and
secreted proteins (Bv8) [25-28].

Tumor cells

Beyond their roles in immune cell recruitment and angiogene-
sis, CXCR1 and CXCR2 can be expressed on tumor cells, includ-
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ing melanoma [29], ovarian cancer [23], esophageal squamous
cell carcinoma [30], breast cancer [31], and pancreatic ductal
adenocarcinoma (PDAC) [30, 32]. In this context, the activa-
tion of these receptors promotes oncogenic processes, such as
tumor proliferation, migration, and metastasis [29, 31]. This can
occur through the modulation of downstream signaling pathways
like PI3K/Akt, MAPK, NF-kB, and STAT3 (Fig. 1) in response to
tumor-associated macrophages (TAM)-derived ligands [32-34].
Specifically, the phosphorylation of Akt and ERK1/2, the activa-
tion of STAT3, and the modulation of the NF-kB pathway through
SOX4 binding cooperate to boost cancer proliferation, survival,
and invasion.

Thus, CXCR1 and CXCR2 promote tumor growth and prolifera-
tion by supporting the recruitment of immunosuppressive myeloid
cells, by directly and indirectly promoting vessel expansion, and
by regulating cancer cell survival and proliferation (Table 1). In
accordance with this view, their expression and activation often
correlate with increased angiogenesis, tumor growth, and a gen-
erally poor prognosis [23, 35-37]. While antibody neutraliza-
tion of CXCL8 has shown therapeutic potential in a breast cancer
xenograft model [38], this approach has still not induced a clear
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benefit in human cancer patients, probably due to ligand redun-
dancy [5].

CCR2

Immune cells

CCR2 preferentially couples to Go; proteins (Fig. 1) and plays a
pivotal role in the recruitment and trafficking of myeloid cells
to the TME. It is primarily known for its interaction with its
chemokine ligands, notably CCL2 and CCL7. CCL2 is produced by
tumor cells, stromal cells, and infiltrating immune cells to boost
CCR2-expressing cell recruitment to the tumor site. Indeed, CCR2-
expressing myeloid cells, such as monocytes, MDSCs, and TAMs
[39-42], usually favor tumor progression by suppressing antitu-
mor immune responses and by modulating angiogenesis. Never-
theless, despite CCL7 being a ligand for CCR2 — where its aug-
mented levels would typically be presumed to boost suppressive
monocyte recruitment — researchers have discovered a paradox-
ical effect. Indeed, the restoration of CCL7 expression has been
shown to increase T-cell infiltration and boost the recruitment of
antitumor myeloid cells [43]. These data suggest that the outcome
of CCR2-ligand regulation may hinge on the subsequent differen-
tiation of monocytes into either tumor-promoting or inflammatory
cells and that CCR2 regulation might be ligand-dependent.

Angiogenesis

CCR2 and its ligands are involved in tumor angiogenesis in differ-
ent types of cancers, including renal cell carcinoma, PDAC, and
hepatocellular carcinoma (HCC) [44-47]. Indeed, CCR2-driven
recruitment of myeloid cells contributes to vessel expansion, as
these cells produce factors that support the growth of blood
vessels within the tumor [44-48]. In addition, tumor-associated
endothelial cells express CCR2 and respond to CCL2 to support
angiogenesis [49], highlighting both a direct and indirect role for
this receptor in regulating the tumor vasculature.

Tumor cells

Cancer cells exhibit a high prevalence of CCR2 expression. For
instance, in-depth analysis of osteosarcoma cases has confirmed
widespread CCR2 expression across the patients analyzed [50].
In renal cell carcinoma, around half of metastatic tumors express
CCR2 [51]. Acute myeloid leukemia patients also show CCR2-
expressing cancer cells [52]. CCR2 expression in tumor cells
can boost metastatization and invasion and promote tumor sur-
vival [52, 53]. For example, CCL2 can promote breast cancer
cell survival by activating MAPK signaling (Fig. 1) and the SMAD
pathway to enhance cancer cell invasiveness [53]. Furthermore,
CCR2-deficient breast cancer cells are also more sensitive to T-
cell-mediated killing in vivo via CD103" cross-presenting den-
dritic cells [54].

© 2024 The Author(s). European Journal of Immunology published by
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In summary, CCR2 expression shapes TME by influencing the
recruitment of myeloid cells, by directly and indirectly regulating
tumor angiogenesis, and by promoting cancer cell proliferation
and invasion (Table 1). Thus, CCR2 shows an overall tendency
to promote tumor progression in different settings and at mul-
tiple levels. In accordance with this view, inhibition of CCR2 or
its ligand CCL2 has been proposed as a therapeutic strategy in the
context of HCC [40], prostate cancer [55], and breast cancer [42].

CXCR4

Immune cells

CXCR4 is a key GPCR that regulates immune cell recruitment to
the TME. Upon activation, CXCR4 can couple to both Gu; and
Gayo/13 proteins, with the latter also required for the induction
of cell migration [56] (Fig. 1). The interaction of CXCR4 with its
chemokine ligand CXCL12 guides the migration of both myeloid
and adaptive immune cells [5]. This recruitment may foster anti-
tumor immunity, but it can also sustain tumor progression by sup-
porting the recruitment of protumorigenic cells or by inhibiting
inflammatory immune cell retention within the TME. For instance,
CXCL12 produced by perivascular fibroblasts attracts monocyte-
derived TAMs, which express CXCR4 upon exposure to cancer-
cell-derived TGFB [57]. These TAMs then facilitate cancer cell
intravasation and metastasis formation in a murine breast can-
cer model [57]. More recently, CXCL12 expression by tumor-
associated lymphatic endothelial cells was shown to be key in
guiding the egress of tumor-infiltrating T cells, and especially of
TCF1" T cells to draining lymph nodes [58]. Intriguingly, tumors
can also remotely regulate CXCL12 distribution in the bone mar-
row to boost the egress of MDSCs that accumulate within the TME
and suppress anticancer immunity [59, 60].

Angiogenesis

CXCR4 and its ligand CXCL12 synergize with other GPCR-ligand
axes to promote the recruitment of myeloid cells able to support
new vessel formation [17]. In addition, this axis may directly reg-
ulate angiogenesis. In line with this view, previous work found
a higher expression of CXCR4 in endothelial cells within HCC
specimens compared with healthy liver tissue [61, 62]. In this
context, CXCR4 expression by tumor endothelial cells can pro-
mote vessel sprouting and support tumor growth, representing a
promising therapeutic target for combination therapies [62, 63].
Finally, cancer-associated fibroblasts, which contribute to tumor
angiogenesis, show increased CXCR4 expression [64—66].

Tumor cells
CXCR4 is upregulated in a wide array of malignancies, includ-

ing but not limited to kidney, lung, brain, prostate, breast, pan-
creatic, ovarian, and skin cancers. This overexpression plays
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a role in promoting tumor proliferation, metastasis, and resis-
tance to treatment [9, 67-70]. Research utilizing mouse models
demonstrated that CXCR4 is instrumental in directing cancer cells
toward CXCL12-abundant tissues like the lungs, liver, and bone
marrow [68, 71]. Interestingly, hypoxia — a common condition
within the TME — dramatically increases CXCR4 levels by stabi-
lizing hypoxia-inducible factor 1 subunit alpha, suggesting a role
for CXCR4 in fostering metastatic colonization [72].

Overall, CXCR4 regulates immune cell trafficking to tumors,
it can directly and indirectly influence angiogenesis and support
the proliferation and invasion of cancer cells (Table 1). Accord-
ingly, CXCR4 inhibition is predicted to have preferentially bene-
ficial effects on tumor clearance. This conclusion is supported by
data from a preclinical mouse model of HCC [73] and a human
PDAC tumor explant model [74] in which the CXCR4 inhibitor
AMD3100 synergized with anti-PD1 therapy, as well as encourag-
ing results observed for the CXCR4 inhibitor BL-8040 in combina-
tion with anti-PD1 in patients with PDAC [75].

GPR35

Immune cells

GPR35, a GPCR sensitive to metabolites, plays multiple roles
in both immune and non-immune cells, including the reg-
ulation of myeloid cell migration [76, 77]. GPR35 shows a
context-dependent G-protein coupling ability, with both Go; and
Gaig/13 contributing to receptor intracellular signaling [78-82]
(Fig. 1). GPR35 can be activated by endogenous tryptophan
derivatives like kynurenic acid [83] and the serotonin metabolite
5-hydroxyindole-acetic acid [76, 84-86], as well as lysophospha-
tidic acid [87]. Recent studies have highlighted GPR35’s role in
myeloid cell recruitment across various inflammatory contexts
[84-92]. Specifically, our recent work has shown how GPR35,
stimulated by platelet and mast cell-derived 5-hydroxyindole-
acetic acid, can influence granulocyte migration to tissues under
inflammatory conditions [84, 85]. Intriguingly, it was observed
a correlation between high GPR35 expression and poorer
prognosis across various cancer types [93, 94]. In addition,
tumor-associated myeloid cells express GPR35 across a spectrum
of cancers [95-98]. While emerging preliminary findings imply
that GPR35 could influence immune cell accumulation and func-
tion in the TME [92, 99] (Table 1), the precise mechanisms by
which this receptor contributes to cell migration and recruitment
to tumors, as well as the specific ligands involved, are yet to be
fully elucidated.

Angiogenesis

GPR35 can be expressed by endothelial cells and plays a role
in their regulatory processes [100-102]. The impact of endothe-
lial GPR35 expression in tumor angiogenesis, however, has not
yet been fully determined. Recent studies have shed light on

© 2024 The Author(s). European Journal of Immunology published by
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the significance of GPR35 expression in TAMs and its impor-
tance in the regulation of angiogenesis in colorectal cancer models
[98]. These findings suggest that GPR35 may indirectly influence
the formation of new blood vessels within tumors. Significantly,
GPR35 exhibits marked upregulation during hypoxia, induced by
hypoxia-inducible factor 1 subunit alpha, which directly interacts
with a hypoxia-responsive element located within the GPR35 pro-
moter region [103]. Consequently, GPR35 becomes integral to the
transcriptional machinery governing adaptation to hypoxic condi-
tions, known to be one of the most potent proangiogenic stimuli.
This underscores the potential significance of GPR35 in promot-
ing sprouting neo-angiogenesis, particularly within hypoxic envi-
ronments such as solid tumors. Therefore, the exploration of how
GPR35 modulates angiogenesis in cancer through both direct and
indirect pathways is an interesting field of ongoing research.

Tumor cells

GPR35 is upregulated in a wide range of primary tumors and cell
lines, including colorectal cancer [93], gastric cancer [99], lung
cancer [104], and PDAC [93]. This wide expression across several
cancer cells suggests a key role for GPR35 in sustaining tumor
growth and survival. In line with this view, GPR35 expression can
promote glycolysis, proliferation, and oncogenic signaling in can-
cer cells by a ligand-independent mechanism [105] and confer
drug resistance [104].

This set of preliminary studies suggests an overall protumori-
genic role for GPR35 expression through multiple mechanisms.
Of note, inhibitors of the human GPR35 receptors are available
[106], whether these drugs are useful in this context is unknown
(Table 1). Tryptophan metabolism is often dysregulated in cancer
[107], with increased levels of kynurenic acid [108] and sero-
tonin [109] within the TME. In addition, platelets [110, 111]
and mast cells [112, 113] may display an activated state in the
TME, potentially representing an important source of GPR35-
activating metabolites. These observations shed light on the pos-
sibility of targeting tryptophan and serotonin metabolisms to
dampen GPR35-dependent tumorigenesis. In agreement with this
view, recent work has provided evidence for the role of peripheral
serotonin inhibition in the regulation of response to immunother-
apy [114]. The role of other metabolite-sensing GPCRs that do
not encompass this multilevel modulation of cancer immunobiol-
ogy, including GPR81, GPR40, LPARs, and others, is extensively
reviewed elsewhere [115-118] and will not be commented on in
this review.

The power of many: could parallel targeting
of specific GPCRs boost anticancer
treatments?

GPCRs are emerging as potential targets in cancer treatment [115,
119]. Despite their role in regulating a wide array of critical func-
tions in tumors, the therapeutic landscape for targeting GPCRs
in cancer remains elusive. This is partially due to the intricate
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Figure 2. Personalized medicine approaches to develop tailored GPCR anticancer treatment. The figure represents a proposed personalized
medicine pipeline to perform patient-specific GPCR cancer treatments. Tumor biopsies are analyzed with cutting-edge techniques such as scRNA-
seq, spectral flow cytometry, and spatial transcriptomics. Data are then integrated and analyzed using dedicated bioinformatic pipelines to compile

a protumorigenic GPCR list to be targeted in each specific patient.

dynamics of GPCR-ligand interactions, with sometimes paradox-
ical roles in tumor biology. In some instances, however, clear
therapeutic benefit was not achieved even when targeting a single
GPCR-ligand axis with a clear tendency to promote tumor pro-
gression at multiple levels, such as in the case of the neutralizing
human CCL2 antibody carlumab [5]. For instance, in the context
of CCL2-CCR2 neutralization, other GPCRs like CCR1, CXCR1,
and CXCR2 may support suppressive myeloid cell recruitment
to tumors [5, 16]. To address these challenges, we believe that
a promising strategy may involve the simultaneous inhibition of
multiple protumorigenic GPCR/ligand pathways within tumors.
A collective inhibition of protumorigenic receptors might enhance
antitumor immunity and impede tumor growth on various fronts.
The concomitant neutralization of both receptors and cognate
ligands should also be considered to avoid functional redundancy.
Importantly, personalized medicine strategies should guide the
receptor list selection for patient-specific therapeutic targeting,
leveraging advanced technologies such as spatial transcriptomics,
spectral flow cytometry, and scRNA-seq. These innovative tools
enable the collection of vast biological data from tumor biopsies,
facilitating tailored decisions on which receptor-ligand axes are
more likely to drive tumor progression in each patient (Fig. 2).
Adoptive cellular therapy involves the transfer of immune
cells, mostly (CAR-)T cells, that have been primed or engineered
to respond to a tumor antigen. While these approaches have rev-
olutionized cancer treatment, they provide few objective benefits

© 2024 The Author(s). European Journal of Immunology published by
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for the treatment of solid tumors, mostly due to a lack of proper
recruitment and intratumor positioning of the transferred cells
[5]. To overcome these limitations, an innovative GPCR-based
method is emerging in the context of cellular immunotherapies.
The overexpression of selective GPCRs in CAR-T cells leads to
increased cell recruitment within the tumor and increased capa-
bility to kill cancer cells. For instance, CCR2-overexpressing CAR-
T cells are recruited more efficiently into the TME in preclinical
mouse models [120]. Similarly, overexpression of other GPCRs
can increase transferred cell recruitment to different solid tumors
[5]. Nevertheless, to further enhance the effectiveness of adoptive
cell transfer therapies, we believe it is necessary to move beyond
the strategy of overexpressing a single GPCR. Indeed, simultane-
ous modulation of several receptors may substantially improve
the homing of adoptively transferred cells by harnessing the full
spectrum of receptor-ligand interactions critical to this process
(Fig. 3A and B). Thus, it is plausible that endowing transferred
cells with a palette of GPCRs akin to those found on cells profi-
ciently recruited to tumor sites — such as MDSCs and TAMs —
could significantly augment their infiltration and retention into
the TME. These engineered cells may be named “Trojan Horse
CAR-T cells”, mimicking the GPCR profile of suppressive cells
whose recruitment is usually favored by tumors (Fig. 3B). This
way, it could be possible to “deceive” the tumor into facilitating
the infiltration of therapeutic T cells and use the tumor’s own tac-
tics against it to enhance treatment efficacy. This approach may
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Figure 3. Enhancing CAR-T cell recruitment to the TME: the Trojan horse trick. The figure depicts a potential approach to boost the efficacy of
CAR-T cell treatment for solid tumors. (A) CAR-T are usually poorly recruited to the TME, which results in low tumor-killing efficiency. (B) “Trojan
horse” CAR-T cells display a palette of GPCRs that mirrors those found in cells proficiently recruited to the TME, such as suppressive monocytes.
This approach may potentiate the recruitment of the transferred CAR-T cells, resulting in increased tumor-killing efficiency. TME, tumor microen-

vironment.

also offer a secondary benefit: indeed, to resist such treatment,
the tumor would be forced to suppress essential pathways it relies
on for recruiting suppressive myeloid cells, thus potentially cor-
nering the tumor into a self-defeating position.

Conclusion

Our understanding of how GPCR regulates cancer progression at
multiple levels is rapidly advancing. This highlighted the complex-
ity and redundancy of GPCR-ligand interactions in tumors, often
hindering the success of therapies targeting single receptor-ligand
axes.

To overcome these challenges, in this review, we discuss the
role of five representative GPCRs in modulating cancer immuno-
biology at multiple levels and propose a novel therapeutic strat-
egy based on the parallel targeting of key protumorigenic recep-
tor/ligand axes. We also discuss how personalized medicine
approaches could guide the selection of receptor-ligand targets
implicated in tumor progression for each patient. Finally, we com-
ment on the possibility of enhancing the efficacy of adoptive
cellular therapies by overexpressing multiple GPCRs to improve
engineered T-cell recruitment to solid tumors. To this end, we
propose a novel strategy named the “Trojan Horse trick”, which
involves engineering therapeutic cells to mimic the GPCR profiles
of myeloid cells that are efficiently recruited to the TME. In con-

© 2024 The Author(s). European Journal of Immunology published by
Wiley-VCH GmbH.

clusion, we believe that parallel targeting of key protumorigenic
GPCRs coupled with personalized strategies has the potential to
significantly advance cancer treatments, offering more effective
and tailored therapeutic options for cancer patients.
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