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Abstract 

The CXC chemokine receptor 2 (CXCR2) is a member of the G-protein-coupled receptor superfamily 

and regulates a diverse range of immune responses and tumor progression. CXCR2 is expressed on 

immune cells, especially neutrophils, and is involved in various immune responses by interacting 

with its chemokine ligands. Therefore, the development of sensitive monoclonal antibodies (mAbs) 

for CXCR2 has been desired for treatment and diagnosis. This study established a novel sensitive 

anti-mouse CXCR2 (mCXCR2) mAb; Cx2Mab-5 (rat IgG2a, kappa), using the mCXCR2 synthetic N-

terminus peptide immunization method. In flow cytometry, Cx2Mab-5 recognized mCXCR2-

overexpressed Chinese hamster ovary-K1 cells (CHO/mCXCR2) and WEHI-3B (murine 

myelomonocytic leukemia cell) cells, which express endogenous mCXCR2. Cx2Mab-5 did not cross-

react with other mouse CC, CXC, CX3C, and XC chemokine receptors. Cx2Mab-5 showed a moderate 

binding affinity for both CHO/mCXCR2 and WEHI-3B. Furthermore, Cx2Mab-5 detected mCXCR2 

in western blot and immunohistochemistry in CHO/mCXCR2 cells. Hence, Cx2Mab-5 can be a 

valuable tool for analyzing mCXCR2-expressing cells, such as immune cells and tumors. 

Keywords: chemokine receptor; CXCR2; monoclonal antibody; flow cytometry 

 

1. Introduction 

Chemokines are small chemoattractant proteins secreted by various cells, including immune-

related cells, that play essential roles in a myriad physiological activities, such as cellular migration, 

invasion, and inflammatory responses, by activating chemokine receptors [1,2]. Chemokine receptors 

belong to the superfamily of G-protein-coupled receptors (GPCRs), and can be classified into four 

different subfamilies: CC, CXC, CX3C, and XC, depending on the number and position of cysteine 

residues in their N-terminus. Chemokine receptors display the seven transmembrane structures 

characteristic of typical GPCRs [3]. Chemokines-chemokine receptors signal contributes to various 

aspects of our immune response, and their aberrant signaling is implicated in multiple diseases, 

including allergy [4], autoimmune diseases [5], and cancer [6]. 

Chemokine concentration gradients enhance the migration of immune cells. Several 

chemokines, including CXCL1, CXCL2, CXCL3, CXCL5, CXCL6, CXCL7 in mice and CXCL8 in 

humans, have been identified as ligands for CXCR2 [7,8]. Although the chemokines for CXCR2 have 

low sequence identity, with less than 25%, they share structural similarities [9]. CXCR2 and CXCR1 

share common ligands, CXCL6 and CXCL8 in humans and CXCL5 and CXCL6 in mice [7]. CXCR2 

contributes to tumorigenesis through recruitment of immune cells, such as myeloid-derived 

suppressor cells (MDSCs) and tumor-associated neutrophils, autocrine effects on the tumor, and 

angiogenesis by interacting with these chemokines [10,11]. CXCR2 is considered a key regulator of 

the tumor microenvironment (TME). CXCR2 also plays a crucial role in antibacterial defense in 
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normal tissues. The higher expression of CXCR2 is confirmed in neutrophils in both humans and 

mice. Cxcr2 knockout (KO) mice decreased mature neutrophils in the spleen. Many parameters of 

fine splenic neutrophils decline in Cxcr2 KO mice, including the phagocytic ability, reactive oxygen 

species production, and the level of F-actin and α-tubulin [12]. Single-cell RNA sequencing analysis 

revealed the eight clusters of neutrophil maturity in infected mice. Among these clusters, the most 

mature neutrophil showed higher CXCR2 expression in peripheral blood and spleen [13]. 

Interestingly, neutrophil function is influenced by circadian rhythms. Bmal1, a well-known clock 

gene, upregulates the CXCL2 expression to activate CXCR2, followed by diurnal changes of 

neutrophils correlated with anti-microbial defense [14]. Furthermore, CXCR2-mediated epithelial 

and endothelial CXCL1 transcytosis contributes to the bacterial clearance by recruitment of 

neutrophils into the lung [15]. Overall, CXCR2 plays a key role in antibacterial responses. 

Numerous reports have identified CXCR2 and its chemokine ligands as significant regulators of 

tumor growth in various cancers. The high expression of CXCR2 is associated with worse tumor 

grade and overall survival in triple-negative breast cancer (TNBC) [16]. M2 macrophages-secreting 

CXCL1 and CXCL5 promote the expression of PD-L1 in TNBC [17] and epithelial-mesenchymal 

transition (EMT) in prostate cancer [18], respectively. Renal cell carcinoma secreting transforming 

growth factor-β transforms normal fibroblasts into cancer-associated fibroblasts (CAFs). 

Transformed CAFs provide CXCL3 to RCC and induce EMT and cell stemness [19]. Not only does 

the function of CXCR2 expressed on cancer cells, but also cancer cells evade immune attack by 

regulating CXCR2 on immune cells. In pancreatic cancer, CXCL7 secreted by macrophages binds to 

CXCR2 on CD8+ T cells resulting in exhaustion through AKT/mTOR pathway [20]. CXCL6 recruits 

CXCR2+ mast cells with high levels of PD-L2 expression to osteosarcoma tissue, thereby creating an 

immunosuppressive TME [21]. CXCR2 is intricately involved in the formation of the TME through 

its ligand combinations and functions in cancer and immune cells. Therefore, CXCR2 is considered a 

promising target for cancer treatment and diagnosis. For tumor therapy, CXCR2 is often expressed 

in chimeric antigen receptor-T (CAR-T) cells, enabling them to home to CXCR2 ligand-secreting solid 

tumors [22,23]. 

We have previously developed many monoclonal antibodies (mAbs) against chemokine 

receptors using the peptide immunization method and the Cell-Based Immunization and Screening 

method [24–31]. Applying these methods enables efficient isolation of antibodies with diverse 

binding modes, including conformational and linear epitopes. In this study, we successfully 

developed novel anti-mouse CXCR2 (mCXCR2) mAbs using the synthetic peptide immunization 

method. 

2. Materials and Methods 

2.1. Antibodies 

The anti-mCXCR2 mAb (clone SA045E1) was purchased from BioLegend (San Diego, CA, USA). 

The anti-DYKDDDDK mAb (clone 1E6) was purchased from FUJIFILM Wako Pure Chemical 

Corporation (Wako; Osaka, Japan). An anti-isocitrate dehydrogenase 1 (IDH1) mAb (clone RcMab-1) 

was developed previously in our lab [32]. The secondary Alexa Fluor 488-conjugated anti-rat IgG was 

purchased from Cell Signaling Technology, Inc. (Danvers, MA, USA). Secondary horseradish 

peroxidase-conjugated anti-mouse IgG and anti-rat IgG were obtained from Agilent Technologies 

Inc. (Santa Clara, CA, USA) and Merck KGaA (Darmstadt, Germany), respectively. 

2.2. Preparation of Cell Lines 

Chinese hamster ovary (CHO)-K1 and P3X63Ag8U.1 (P3U1) cells were obtained from the 

American Type Culture Collection (Manassas, VA, USA). The WEHI-3B (murine myelomonocytic 

leukemia cell) cell line was obtained from the Cell Resource Center for Biomedical Research, Institute 

of Development, Aging and Cancer, Tohoku University (Miyagi, Japan). Furthermore, the cDNAs of 

mouse CXCR2 (mCXCR2; pCMV6neo-mCXCR2-Myc-DDK, accession No.: NM_009909.3, catalog 
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No.: MR227587) were purchased from OriGene Technologies, Inc. (Rockville, MD, USA). The 

mCXCR2 expression plasmid was transfected into the cell line using a Neon transfection system 

(Thermo Fisher Scientific Inc., Waltham, MA, USA). Subsequently, CHO-K1 which stably 

overexpressed mCXCR2 with C-terminal Myc-DDK tags (CHO/mCXCR2) was established through 

cell sorting, using an anti-mCXCR2 mAb (clone SA045E1; BioLegend, San Diego, CA, USA) and a cell 

sorter (SH800; Sony Corp., Tokyo, Japan), following cultivation in a medium containing 0.5 mg/mL 

G418 (Nacalai Tesque, Inc., Kyoto, Japan). These cells and other mouse chemokine receptor-

expressed CHO-K1 cells (e.g., CHO/mCXCR1) were established and cultured as previously reported 

[33]. 

2.3. Production of Hybridomas 

The animal experiments were conducted in accordance with relevant guidelines and regulations 

to minimize animal suffering and distress in the laboratory. The Animal Care and Use Committee of 

Tohoku University approved animal experiments (Permit number: 2022MdA-001). A 6-week-old 

female Sprague–Dawley (Jcl:SD) rat (CLEA, Japan Tokyo, Japan) was immunized via the 

intraperitoneal route with keyhole limpet hemocyanin (KLH)-conjugated mCXCR2 peptide 

(MGEFKVDKFNIEDFFSGDLC, 100 μg of peptide/time, Eurofins Genomics KK, Tokyo, Japan) as 

previously reported [33]. The hybridoma supernatants were screened using enzyme-linked 

immunosorbent assay (ELISA) and flow cytometric analysis. 

2.4. ELISA 

A synthesized mCXCR2 peptide (MGEFKVDKFNIEDFFSGDLC, Eurofins Genomics KK)-

immobilized immunoplates were incubated with hybridoma supernatants, followed by peroxidase-

conjugated anti-rat immunoglobulins (1:2000 dilution; Agilent Technologies Inc., Santa Clara, CA, 

USA). Afterward, enzymatic reactions were conducted using the ELISA POD substrate TMB kit 

(Nacalai Tesque, Inc.), and the optical density was measured as previously reported [33]. 

2.5. Flow Cytometry 

CHO-K1, CHO/mCXCR2, and WEHI-3B cells were harvested after brief exposure to 1 mM 

ethylenediaminetetraacetic acid (EDTA; Nacalai Tesque, Inc.). The cells were washed with 0.1% BSA 

in PBS and treated with primary mAbs for 30 min at 4 °C. For the peptide-blocking assay, Cx2Mab-5 

or SA045E1 were pre-incubated with mCXCR2 peptide or dimethyl sulfoxide (DMSO) for 15 min at 

room temperature, and further incubated with CHO/mCXCR2 and WEHI-3B for 30 min at 4 

°C.Afterward, cells were treated with Alexa Fluor 488-conjugated anti-rat IgG (1:1000 dilution), and 

fluorescence data were collected using an SA3800 Cell Analyzer (Sony Corp., Tokyo, Japan). 

2.6. Determination of the Binding Affinity by Flow Cytometry 

CHO/mCXCR2 and WEHI-3B cells were suspended in 100 μL serially diluted anti-mCXCR2 

mAbs, after which Alexa Fluor 488-conjugated anti-rat IgG (1:200 dilution) was added. The 

dissociation constant (KD) was using GraphPad PRISM 6 (GraphPad Software, Inc., La Jolla, CA, USA) 

as previously reported [33]. 

2.7. Western Blot Analysis 

Western blot analysis were performed using 5 μg/mL of Cx2Mab-5, 5 μg/mL of SA045E1, 1 

μg/mL of an anti-IDH1 mAb (clone RcMab-1), or 0.5 μg/mL anti-DYKDDDDK (clone 1E6) mAb as 

described previously [25]. 
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2.8. Immunohistochemical Analysis 

The CHO/mCXCR2 and CHO-K1 cell blocks were prepared using iPGell (Genostaff Co., Ltd., 

Tokyo, Japan). The staining was performed using 5 μg/mL of Cx2Mab-5 and 5 μg/mL of SA045E1 as 

described previously [34]. 

3. Results 

3.1. Development of Anti-mCXCR2 mAbs 

To develop anti-mCXCR2 mAbs, we employed the mCXCR2 N-terminus peptide immunization 

method. Hybridomas were screened by ELISA and flow cytometric methods (Figure 1). Briefly, a rat 

was immunized with KLH-conjugated mouse CXCR2 synthetic peptide by intraperitoneal injection. 

Two days after the final boost injection, rat spleen and myeloma cells were fused using PEG1500 to 

generate hybrida. Subsequently, hybridomas were seeded into 96-well plates, and an ELISA assay 

was used to identify positive wells for the mCXCR2 peptide. This was followed by the selection of 

CHO/mCXCR2-reactive and parental CHO-K1-nonreactive supernatants using flow cytometry. 

Afterward, we obtained several CHO/mCXCR2-reactive supernatants following the establishment of 

Cx2Mab-5 (rat IgG2a, kappa) by cloning via limiting dilution and additional evaluations. 

 

Figure 1. A schematic illustration of the production of anti-mCXCR2 mAbs. The rat was intraperitoneally 

immunized with KLH-conjugated N-terminus mCXCR2 peptide (five times in total). Hybridoma screening was 

then conducted by ELISA, using naked-mCXCR2 peptide, followed by the flow cytometric analysis using 
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mCXCR2-overexpressed CHO-K1 cells and parental cells. To obtain monoclonal clone, single cell cloning was 

performed by limitting dilution. 

3.2. Flow Cytometry Using Cx2Mab-5 

Flow cytometry was conducted using Cx2Mab-5 and commercially available anti-mCXCR2 mAb 

SA045E1 against CHO/mCXCR2, CHO-K1, and WEHI-3B. Results showed that Cx2Mab-5 dose-

dependently recognized CHO/mCXCR2 (Figure 2A), but not CHO-K1 (Figure 2B). Another anti-

mCXCR2 mAb, SA045E1 from BioLegend, also dose-dependently recognized CHO/mCXCR2 (Figure 

2A), but not CHO-K1 (Figure 2B). Both Cx2Mab-5 and SA045E1 also reacted dose-dependently with 

endogenous mCXCR2-expressing WEHI-3B (Figure 2C). Thus, Cx2Mab-5 could recognize 

exogenously and endogenously expressing mCXCR2 in flow cytometry. 

 

Figure 2. Flow cytometric analysis using anti-mCXCR2 mAbs. CHO/mCXCR2 cells (A), CHO-K1 cells (B), and 

WEHI-3B cells (C) were treated with 0.01–10 μg/mL of Cx2Mab-5 and SA045E1, followed by treatment with 

Alexa Fluor 488-conjugated anti-rat IgG. Black line represents the negative control (no primary mAb treatment). 
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3.3. The Specificity of Cx2Mab-5 

We have established anti-mouse CC, CXC, CX3C, and XC chemokine receptor-expressed CHO-

K1 cells in previous study [33]. Using these eighteen cell lines, the specificity of Cx2Mab-5 was 

evaluated in Figure 3. The results described that Cx2Mab-5 recognized only CHO/mCXCR2, but not 

other chemokine receptors (Figure 3A). We confirmed the expression of each chemokine receptors by 

treatment with corresponding mAbs (Figure 3B). 

We next evaluated antibody reactivity using a peptide-blocking assay with the mCXCR2 

peptide. As shown in Figure 4, Both Cx2Mab-5 and SA045E1 reacted with CHO/mCXCR2 and WEHI-

3B cells. The reactivity of Cx2Mab-5 was completely blocked by the mCXCR2 peptide, indicating that 

its recognition is mediated through binding to the N-terminus of mCXCR2. Similarly, SA045E1’s 

reactivity was entirely neutralized by the mCXCR2 peptide. These findings demonstrate that the N-

terminus of mCXCR2 is the epitope recognized by SA045E1. Taken together, Cx2Mab-5 is an anti-

mCXCR2 specific mAb that recognizes the N-terminus of mCXCR2. 

 

Figure 3. Cross-reactivity of Cx2Mab-5 in in mouse CC, CXC, CX3C, and XC chemokine receptor-expressed 

CHO-K1 cells. (A) The mouse CC, CXC, CX3C, and XC chemokine receptor-expressed CHO-K1 cells were 

treated with 1 μg/mL of Cx2Mab-5 (red line) or control blocking buffer (black line), followed by the treatment 

with an Alexa Fluor 488-conjugated anti-rat IgG. (B) The cells were treated with 1 μg/mL of corresponding mAbs, 

including anti-mCCR1 mAb (clone C1Mab-6), anti-mCCR2 mAb (clone C2Mab-6), anti-mCCR3 mAb (clone 

C3Mab-4), anti-mCCR5 mAb (clone C5Mab-2), anti-mCCR7 mAb (clone 4B12, BioLegend,), anti-mCCR8 mAb 

(clone C8Mab-2), anti-mCCR9 mAb (clone C9Mab-24), anti-mCXCR1 mAb (clone Cx1Mab-1), anti-mCXCR2 mAb 

(clone SA045E1), anti-mCXCR3 mAb (clone Cx3Mab-4), anti-mCXCR4 mAb (clone Cx4Mab-1), anti-mCXCR5 

mAb (clone Cx5Mab-3), anti-mCXCR6 mAb (clone Cx6Mab-1), anti-mCX3CR1 mAb (clone SA011F11, 

BioLegend,), anti-mXCR1 mAb (clone ZET, BioLegend,), and anti-PA tag mAb (NZ-1), followed by the treatment 

with corresponding secondary antibodies conjugated with Alexa Fluor 488. 
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Figure 4. Peptide-blocking analysis using anti-mCXCR2 mAbs with mCXCR2 peptide. CHO/mCXCR2 and 

WEHI-3B cells were incubated with Cx2Mab-5 (1 μg/mL) plus control (0.1% DMSO in blocking buffer), Cx2Mab-

5 plus mCXCR2 peptide (10 μg/mL), SA045E1 (1 μg/mL) plus control (0.1% DMSO in blocking buffer), or 

SA045E1 plus mCXCR2 peptide (10 μg/mL) for 30 min at 4 °C. Cells were then treated with Alexa Fluor 488-

conjugated anti-rat IgG. Fluorescence data were collected using the SA3800 Cell Analyzer. The black line 

represents the negative control (blocking buffer). 

3.4. Determination of the Binding Affinity of Cx2Mab-5 

The binding affinity of Cx2Mab-5 was assessed with CHO/mCXCR2 and WEHI-3B using flow 

cytometry. Results showed that the KD of Cx2Mab-5 and SA045E1 for CHO/mCXCR2 were 3.0 × 10−8 

M and 1.5 × 10−8 M, respectively (Figure 5A). The KD of Cx2Mab-5 and SA045E1 for WEHI-3B were 9.3 

× 10−9 M and 1.3 × 10−8 M, respectively (Figure 5B). The experiment was conducted at least twice, 

yielding similar results each time (Supplemental Figure 1). These results indicated that Cx2Mab-5 had 

a moderate affinity for CHO/mCXCR2 and WEHI-3B cells, almost equivalent to that of SA045E1. 
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Figure 5. The determination of the dissociation constant of Cx2Mab-5. CHO/mCXCR2 (A) or WEHI-3B (B) cells 

were suspended in 100 μL serially diluted Cx2Mab-5 (100 to 0.006 μg/mL) and SA045E1 (10 to 0.0006 μg/mL for 

CHO/mCXCR2, 50 to 0.003 μg/mL for WEHI-3B). Then, cells were treated with Alexa Fluor 488-conjugated anti-

rat IgG. Fluorescence data were subsequently collected using a SA3800 Cell Analyzer, following the calculation 

of the dissociation constant (KD) by GraphPad PRISM 6. 

3.5. Western Blot Analyses Using Cx2Mab-5 

We investigated whether Cx2Mab-5 can be used for western blot analysis by analyzing CHO-K1 

and CHO/mCXCR2 cell lysates. As shown in Figure 6, Cx2Mab-5 could clearly detect mCXCR2 as 

around a 48-63 kDa band in CHO/mCXCR2 cell lysates, while no band around the predicted size was 

detected in parental CHO-K1 cells. In contrast, another anti-mCXCR2 mAb, SA045E1, could not 

detect any signals on the membrane. An anti-DYKDDDDK mAb (1E6) was used as a positive control 

and was also able to detect a band in CHO/mCXCR2 cell lysates. An anti-IDH1 mAb (RcMab-1) was 

used for internal control. These results indicate that Cx2Mab-5 can detect mCXCR2 in western blot 

analysis. 

 

Figure 6. The detection of mCXCR2 by western blot analysis. Cell lysates of CHO-K1 and CHO/mCXCR2 were 

electrophoresed and transferred onto polyvinylidene difluoride membranes. The membranes were incubated 

with 5 μg/mL of Cx2Mab-5, 5 μg/mL of SA045E1, 0.5 μg/mL of 1E6 (an anti-DYKDDDDK mAb), and 1 μg/mL of 

RcMab-1 and subsequently with horseradish peroxidase-conjugated anti-mouse or anti-rat immunoglobulins. 

Blots were developed using PierceTM ECL Plus Western Blotting Substrate or ImmunoStar LD and imaged with 

a Sayaca-Imager. 

3.6. Immunohistochemistry Using Cx2Mab-5 

To investigate whether Cx2Mab-5 can be used for immunohistochemistry (IHC), paraffin-

embedded CHO-K1 and CHO/mCXCR2 sections were stained with Cx2Mab-5. Apparent 

membranous staining by Cx2Mab-5 was observed in CHO/mCXCR2 (Figure 7, left upper). The 

SA045E1, another anti-mCXCR2 mAb, did not stain CHO/mCXCR2 sections (Figure 7, right upper). 

Neither Cx2Mab-5 nor SA045E1 reacted with the CHO-K1 section. (Figure 7 lower). Additionally, 

Cx2Mab-5 slightly stained the WEHI-3B section (Supplemental Figure 2). These results indicate that 

Cx2Mab-5 is suitable for IHC detection of mCXCR2-positive cells in paraffin-embedded tissue 

samples. 
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Figure 7. Immunohistochemical staining of paraffin-embedded section of CHO/mCXCR2 and CHO-K1. The 

sections of CHO/mCXCR2 and CHO-K1 cells were treated with 5 μg/mL of Cx2Mab-5 or 5 μg/mL of SA045E1, 

followed by that with the Histofine Simple Stain Mouse MAX PO (Rat). Color was developed using DAB, and 

counterstaining was performed using hematoxylin (Merck KGaA). Scale bar = 100 μm. 

4. Discussion 

Myeloid expansion in peripheral blood, as indicated by a high neutrophil-to-lymphocyte ratio, 

associates with shorter survival and treatment resistance in cancer patients [35,36]. The myeloid 

chemotaxis inhibition by CXCR2 blockade has an impact on reversing therapy resistance in a subset 

of patients with metastatic castration-resistant prostate cancer [37]. Since CXCR2 binds multiple 

chemokines, it is thought to govern a variety of immune responses that are deeply involved in cancer-

related inflammation [38]. 

An immunosuppressive neutrophil subpopulation has been observed within human and mouse 

glioma, one of the most aggressive tumors [39,40]. The CXCR2+ neutrophils, which are recruited by 

glioma-secreting CXCL1, establish the immunosuppressive TME. Genetic depletion of these 

neutrophils improves antitumor immunity and prolongs survival [40]. MDSCs are also remarkable 

immunosuppressive cells in the TME [41]. The inhibition of CXCR2 is reportedly a promising 

treatment for controlling polymorphonuclear-MDSCs accumulation associated with tumor 

progression [42,43]. Furthermore, the blockade of granulocytic MDSCs by CXCR2 inhibition restores 

macrophage capacity for tumor clearance [44]. Thus, CXCR2 is a key immunomodulatory factor with 

potential for next-generation cancer therapy. 

To date, the development of CXCR2 inhibitors has progressed, and several clinical trials have 

been conducted for the treatment of cancer and immune diseases. Blocking CXCR2 (and CXCR1) 

itself or its ligands is considered a therapeutic target. SB225002, a CXCR2-selective inhibitor, 

decreases cell viability in colorectal cancer cells, but not reparixin, a CXCR1/CXCR2 noncompetitive 

allosteric inhibitor [45]. The treatments with SB225002 and anti-PD-1 mAb improve the therapeutic 

index of radiotherapy in mice xenograft models [46]. A fully humanized anti-CXCL8 mAb BMS-

986253, which aims to inhibit CXCR2 ligand, is undergoing clinical trials in metastatic or unresectable 

solid tumors [47]. The diverse range of options, including compounds and antibodies targeting 

CXCR2 and its ligands, increases the potential for developing therapeutic drugs. In fact, numerous 

clinical trials have been conducted for various diseases, including tumors, viral infections, diabetes, 

and chronic obstructive pulmonary disease [8]. Treatment of anti-CXCR2 antibodies may show 
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dramatic therapeutic effects, especially when combined with other immune checkpoint inhibitors, 

such as anti-PD-1 mAb [42,43]. 

We will investigate whether the established Cx2Mab-5 exerts antitumor effects by inhibiting 

CXCR2-expressing cancers or immune cells, such as neutrophils, in mouse models. Moreover, the N-

terminus of both the chemokines and the receptors is necessary for their mutual binding [7,48,49]. 

Antitumor effects have also been observed with the administration of the CXCR2 antibody alone in 

a human pancreatic cancer xenograft model, which was generated to target the N-terminus of human 

CXCR2 by phage display technology [50]. We developed Cx2Mab-5 by N-terminus mCXCR2 peptide 

immunization (Figure 1). It is anticipated that future studies utilizing mouse models will determine 

whether Cx2Mab-5 inhibits CXCR2 activation by chemokine ligands and exhibits antitumor activity. 

Tumor therapy with CAR-T cells has been developed, primarily for B-cell malignancies [51,52]. 

However, CAR-T cell therapy for solid tumors has limited effectiveness and low antitumor activity 

in early-phase clinical studies [53,54]. To address this problem, modifications are being made to 

introduce chemokine receptors, such as CXCR2 and CXCR6, into CAR-T cells to enhance their 

homing ability to solid tumors, including B7-H3 CAR-T for pediatric sarcoma [22,23], glypican 2 

CAR-T for neuroblastoma [55], claudin 18.2 CAR-T for pancreatic ductal adenocarcinoma [56], and 

HER2 CAR-T [57]. Furthermore, CXCR2-armed CAR-natural killer cells targeting glypican 3 

demonstrate antitumor efficacy against hepatocellular carcinoma in combination with radiotherapy 

[58]. Similar to CXCR2 as a target for cancer treatment, further applications exploiting its unique 

function are expected in the future. Therefore, more fundamental research on CXCR2 is necessary. 

Cx2Mab-5 is suitable for various experiments, including flow cytometry (Figures 2-5), Western 

blotting (Figure 6), and immunohistochemistry (Figure 7), and will be a valuable tool for elucidating 

the function of CXCR2 in preclinical models. 
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