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Abstract: Immunotherapy has transformed cancer treatment and outcomes, although resistance mechanisms remain challenging, 
prompting exploration of additional immune targets, including B7-H3/CD276. Indeed, B7-H3/CD276’s complex and contrasting 
functions mark it as a jack of all trades, challenging conventional classifications of immune markers. B7-H3/CD276 is a protein 
belonging to the B7 family of immune regulatory molecules. It participates in immune response modulation and has been implicated in 
both immune activation and suppression, depending on the context though its precise immune function remains incompletely defined. 
B7-H3/CD276 expression is observed in various cancers and inflammatory conditions. In regard to cancer, there appears to be 
variability in expression both between and within malignancy types. B7-H3/CD276 targeting therapies have shown promising 
evidence of activity, particularly in patients over-expressing the B7-H3/CD276 protein based on immunohistochemistry. Here, we 
detail B7-H3/CD276’s proposed immunologic and metabolic roles in the pathogenesis and progression of cancer, describe its 
heterogeneous patterns of RNA expression in a pan-cancer cohort, and summarize early clinical trial outcomes data. 
Keywords: cancer immunotherapy, tumor microenvironment, immune modulation, Targeted therapy, tumor heterogeneity, precision 
oncology

Introduction
The advent of immunotherapy has stimulated dramatic advancements in cancer therapeutics over the last decade. In particular, 
immune checkpoint blockade targeting programmed death 1 (PD-1) and programmed death ligand 1 (PD-L1) has significantly 
enhanced clinical outcomes across several cancer types.1 Still, resistance to anti-PD-1/PD-L1 inhibitors has persisted, with 
many patients exhibiting brief responses or early disease relapse. Resistance to immune checkpoint blockade thus constitutes 
a significant hurdle in achieving robust, durable antitumor immune responses and the identification of additional co-targets 
that can normalize the immunosuppressive microenvironments contributing to treatment resistance is under investigation. One 
such target is B7 homolog 3 (B7-H3), also known as CD276. This type 1 transmembrane protein belongs to a family of ligands 
that act as signals for both the innate and adaptive immune system.2 Notably, it exhibits a propensity for aberrant expression on 
malignant cells, sparing healthy ones.2 Moreover, high B7-H3/CD276 RNA expression has been associated with unfavorable 
prognostic indicators including advanced stage, increased recurrence rate, and poor survival.3

In this review, we synthesize the current understanding of B7-H3/CD276’s dual roles in immune modulation and 
tumorigenesis, emphasizing its heterogeneous expression across cancer types and in subcellular compartments. We discuss 
how these factors inform the mechanisms and therapeutic potential of emerging B7-H3/CD276-targeted therapies.
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B7-H3/CD276 and the Tumor Microenvironment
B7-H3/CD276 has emerged as a key modulator of the tumor microenvironment (TME) with roles extending beyond 
traditional immune checkpoint signaling and may promote tumorigenesis via non-immune processes (Figure 1A). 
Specifically, B7-H3/CD276 is expressed on both tumor and antigen-presenting cells (APC), with the potential for further 
interactions via unidentified receptors on T cells and natural killer (NK) cells. This widespread expression places B7-H3 
/CD276 in a unique position to influence tumor immunity through a variety of mechanisms that are not yet well understood.4 

Indeed, this molecule does not fit cleanly into a binary classification of most immune checkpoints as it appears to exhibit both 
co-stimulatory and co-inhibitory functions within the immune system.5 This dual functionality is increasingly recognized as 
context-dependent, with growing evidence that this duality may arise from B7-H3/CD276’s ability to modulate antigen- 
specific T-cell receptor signaling cascades by altering the strength and quality of interactions between TCR complex and 
MHC-peptide and APCs depending on tumor type, immune milieu, and local signaling pathways.6,7

The functional output of B7-H3/CD276 also appears to be tightly linked to its location of expression in cellular 
compartments, which varies across tumor types and TMEs. For instance, it is predominantly localized to the tumor cell 
membrane and cytoplasm in non-small cell lung cancer, supporting its role in immune modulatory interactions at the cell 
surface.10 This is in contrast to the nuclear and tumor-associated vascular expression observed in colorectal cancer, 
indicating a role in transcriptional regulation and angiogenesis.11 In gastric cancer, the molecule is largely restricted to 
the stromal compartment, raising the possibility that it contributes to immune exclusion and extracellular remodeling.12 

These findings highlight the importance of B7-H3/CD276’s spatial context, as its function may vary greatly depending on 
its localization. A recent systematic review by Getu et al offers a detailed examination of B7-H3/CD276 localization 
across cancers, further reinforcing the idea that therapeutic strategies should consider the spatial dynamics of this 
molecule to optimize efficacy.6

Although the precise downstream events that underlie B7-H3/CD276’s role in cancer progression remain murky, we are 
beginning to unravel the complex mechanisms that govern its seemingly paradoxical tumorigenic pathways, outlined below.

Co-Stimulatory Role
When first described by Chapoval and colleagues’ landmark study in 2001, B7-H3/CD276 was thought to be a T cell activator, 
inducing the proliferation of CD4+ and CD8+ T cells and increasing interferon-gamma (IFN-γ) production.13 This co- 
stimulation is thought to occur through enhancement of MHC-TCR signal strength, providing a secondary activation cue to 
T cells. This theory was corroborated by findings in organ transplant models, where over-expression of B7-H3/CD276 was 
associated with a higher incidence of acute and chronic allograft rejection, consistent with heightened immune activation.14 

More recently, selective co-stimulatory roles have been described in specific tumor contexts. For example, high B7-H3/CD276 
expression has been associated with improved immune surveillance and outcomes in cancers such as diffuse large B cell 
lymphoma, glioblastoma, and pancreatic neoplasms.15 It is possible these observations support a model where co-stimulatory 
B7-H3/CD276 signaling is favored in immune-permissive or inflamed microenvironments, potentially when membrane 
localization dominates and where effector T cells are actively engaged with APCs.

Co-Inhibitory Role
Despite its initial classification as a co-stimulatory immune modulator, robust preclinical and clinical evidence now point 
to a predominantly co-inhibitory role for B7-H3/CD276 in many cancer settings. Mechanistically, it has been shown to 
downregulate T cell proliferation, IL-2 and IFN-γ production, and reduce granzyme B expression, which blunt adaptive 
immune responses and promote immune evasion.16 This suppression may be further reinforced by the tumor micro
environment, which promotes B7-H3/CD276 upregulation in response to cytokines like IFN-γ, contributing to a feedback 
loop of immune evasion.

In vivo, blockade of B7-H3/CD276 has resulted in enhanced CD8+ T cell-mediated antitumor immunity and 
depletion of cancer stem cell populations, particularly in solid tumors such as breast and colon cancer.9 There is also 
preclinical evidence suggesting B7-H3/CD276 potently inhibits natural killer (NK) cell activity, which distinguishes it 
from PD-1, which is minimally expressed on NK populations.4 This has important therapeutic implications, as B7-H3 
/CD276 inhibition may offer a complementary or synergistic effect when combined with PD-1/PD-L1 blockade.7,17 
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Figure 1 Immune and non-immune roles of B7-H3/CD276, the effects of blockade, and methods of targeting it. (A) The below figure illustrates the co-stimulatory and co- 
inhibitory immune and non-immune effects of B7-H3/CD276 signaling that lead to immune evasion of tumor cells (left) and the proposed antitumor effects of B7-H3/CD276 
blockade (right). Although TLT-2 (myeloid cell-like transcript 2) has been identified as a likely co-stimulatory receptor, leading to activation of inactive CD8+ T cells, robust 
pre-clinical and clinical evidence of B7-H3/CD276’s role in immune evasion of cancer cells suggests the presence of additional co-inhibitory receptors.8 As shown on the 
right side of the figure, Wang et al found that blockade of B7-H3/CD276 inhibited tumor growth and eliminated cancer stem cells via enhancement of CD8+ T cell antitumor 
immunity as well as natural killer (NK) cell and T regulatory cell accumulation.9 As depicted within the cancer cell, B7-H3/CD276 may also exert protumorigenic effects such 
as cell survival, proliferation, chemoresistance, and enhanced glycolysis via non-immune mechanisms. Created in BioRender. Larkin, B (2025) https://BioRender.com/d41u645. 
(B) Examples are illustrated of the mechanisms employed to target B7-H3/CD276 on tumor cells including CAR-T cell therapy, antibody drug conjugates, and monoclonal 
antibodies. Created in BioRender. Larkin, B (2025) https://BioRender.com/pbsgx9v.
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Furthermore, in tumors where B7-H3/CD276 localizes to the stroma or endothelium, such as gastric and colon cancer, it 
may act as a physical and functional barrier, promoting immune exclusion and reducing immune cell infiltration.11,12

Non-Immunologic Functions
B7-H3/CD276 is further distinguished from other immune checkpoints by its unique non-immunological promotion of 
tumorigenesis, treatment resistance, and metabolic adaptation illustrated in Figure 1A. One of the key pathways 
associated with B7-H3/CD276-mediated therapy resistance is the JAK2/STAT3 axis, which is increasingly phosphory
lated by the molecule. In breast cancer models, silencing of B7-H3/CD276 downregulated this pathway, leading to 
increased sensitivity to paclitaxel.18 It has also been linked to activation of PI3K/AKT and MAPK signaling, which are 
central to survival and proliferation in multiple malignancies.

B7-H3/CD276 additionally contributes to tumor metabolic reprogramming, a hallmark of aggressive tumors. It has 
been shown to do this by stabilizing HIF-1α under oxidative stress, promoting enhanced glycolysis, and facilitating 
adaptation to hypoxic environments in tumor tissue.19 Recent mechanistic reviews further delineate how B7-H3/CD276 
engages metabolic and angiogenic pathways, including upregulation of glycolysis and ROS-mediated HIF-1α stabiliza
tion in both tumor cells and associated vasculature. In colorectal cancer, B7-H3/CD276 supports angiogenesis through 
the NF-κB pathway via upregulation of VEGF and IL-8.14 Beyond JAK2/STAT3 and HIF-1α stabilization, recent reports 
demonstrate that B7-H3/CD276 supports cancer stemness, epithelial-to-mesenchymal transition, and resistance to DNA- 
damaging agents, thus contributing to therapeutic failure and immune escape in various solid tumors.7

Collectively, these findings position B7-H3/CD276 as a multifunctional oncogenic driver, whose immunologic and non- 
immunologic functions are intertwined and modulated by both tumor type and its localization within the tumor architecture.

B7-H3/CD276 Beyond Cancer
Although B7-H3/CD276 has garnered most attention in oncology, evidence also suggests a prominent role in non- 
malignant immunologic and metabolic conditions. Its expression and functional activity in non-cancer settings highlights 
its broader relevance in immune regulation and tissue homeostasis.

In the transplantation setting, elevated B7-H3/CD276 expression has been associated with heightened immune 
activation. Notably, Yu and colleagues identified an association between high expression of B7-H3/CD276 in liver 
transplant recipients and increased risk of acute allograft rejection, implicating this molecule in the modulation of 
alloimmune responses.20 Additionally, selective depletion of B7-H3/CD276-alloreactive T cells from recipients of 
hematopoietic stem cell transplants has been found to significantly reduce the incidence of graft-versus-host-disease.21 

This immunomodulatory role makes B7-H3/CD276 a potential therapeutic target not only in cancer but also in transplant 
immunology, where balancing activation and tolerance is supremely important.

In metabolic disease, B7-H3/CD276 appears to have novel roles in regulating adipocyte differentiation and systemic 
metabolism. A study examining human adipocyte progenitor cells found high expression of B7-H3/CD276, and knock
down experiments revealed that the loss of its activity resulted in impaired metabolism with high lipid accumulation. On 
further investigation, these B7-H3/CD276 knock-out mice developed spontaneous obesity and inflammation of adipose 
tissue, suggesting that this molecule is prominently involved in maintaining adipose homeostasis and energy balance.22 

These effects may arise from local inflammatory signaling disruptions and impaired adipocyte maturation.
Together, these findings reveal B7-H3/CD276 is a polyfunctional immune checkpoint whose activity extends well 

beyond tumor immune evasion. Its dynamic, context-dependent signaling has implications for autoimmunity, inflamma
tion, and metabolic disease, making it relevant as a target for a broad spectrum of therapeutic interventions.

Expression of B7-H3/CD276 Across Cancers
In order to better understand B7-H3/CD276 expression in the pan-cancer setting, we conducted a comprehensive analysis 
of B7-H3/CD276 RNA expression in tumor samples from 514 patients diagnosed with advanced cancer at the University 
of California San Diego Moores Cancer Center. All patients were consented to Study of Personalized Cancer Therapy to 
Determine Response and Toxicity, UCSD_PREDICT, NCT0247831. The distribution of B7-H3/CD276 expression is 
shown in Figure 2A, with RNA expression level defined as either “high” (≥ 75th percentile rank) or “low”,(< 75th 
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Figure 2 Proportion of patients exhibiting high B7-H3/CD276 expression. (A) Distribution of B7-H3/CD276 expression (n = 514). Above each column is listed the number of 
patients falling within each percentile rank. Of the 514 total patients, 214 (41.6%) demonstrated “high” expression of B7-H3/CD276 defined as RNA expression ≥75th percentile 
rank. (B) Proportion of patients with high (≥ 75th percentile rank) and low (< 75th percentile rank) B7-H3/CD276 expression across cancer types. The patterns of B7-H3/CD276 
expression across cancer types are shown below (n = 514). Among the various cancer types assessed, elevated RNA expression of B7-H3/CD276 was most frequently observed in 
patients with sarcoma (58.30%, 14/24), pancreatic cancer (58.20%, 32/55), and liver and bile duct cancer (52.60%, 10/19). Immunohistochemical analysis data from Zhang et al is 
listed below the figure for comparison between our studies.23 Patterns of B7-H3/CD276 expression in cancer types with sample sizes <10 are included in Supplementary Figure 1. 
Abbreviation: RNA, Ribonucleic acid.

ImmunoTargets and Therapy 2025:14                                                                                               https://doi.org/10.2147/ITT.S534666                                                                                                                                                                                                                                                                                                                                                                                                    971

Larkin et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com/article/supplementary_file/534666/Supplementary%20Tables_Figures%20and%20Legends.docx


percentile rank). Of note, while this dichotomization provides a practical framework for analysis, it is not based on 
established biological thresholds in the absence of field-wide consensus. We adopted this cutoff for consistency with prior 
work using this dataset. A standardized, biologically or clinically validated cutoff has yet to be determined for B7-H3 
/CD276 expression, though such a benchmark would improve cross-study comparability and translational relevance.

Of the 514 tumors evaluated, 214 patients (41.6%) demonstrated high levels of B7-H3/CD276 expression and 300 
(58.4%) had low expression. Figure 2B and Supplementary Figure 1 summarize high B7-H3/CD276 expression stratified 
by cancer type. High B7-H3/CD276 expression was most prevalent in patients with sarcoma (58.30%, 14/24), followed 
by pancreatic cancer (58.20%, 32/55) and liver and bile duct cancer (52.60%, 10/19). Notably, high expression was 
demonstrated in at least 20% of the examined tumor samples in the cohort’s 11 most common tumor types (uterine, 
neuroendocrine, stomach, head and neck, small intestine, colorectal, ovarian, and lung). Conversely, the lowest frequen
cies of high B7-H3/CD276 expression were observed in cervical cancer, kidney and renal pelvis cancer, mesothelioma, 
ocular melanoma, primary peritoneal carcinoma, and thymic cancers (all 0%) (Supplementary Figure 1). These findings 
should be interpreted cautiously given the small sample sizes for these cancers (N = 1 for all).

Overall, we observed variability in the level of B7-H3/CD276 expression between and within tumor subtypes, 
corroborating findings from an analysis by Zhang et al.23 In their study of 209 tumor samples analyzed by immunohis
tochemical staining, they found 56 patients (27%, 56/209) with high levels of B7-H3/CD276 protein expression (defined 
as > 50% positive cells). Figure 1B provides a comparative visualization of the two studies’ results stratified by cancer 
type. While we generally saw higher rates of high expression in our RNA-based dataset, several differences in 
methodology and sample distribution likely contribute to discrepancies and make direct comparisons difficult. First, 
our study quantified RNA expression via RNA sequencing, whereas the Zhang study assessed protein levels via IHC, 
which is subject to differences in antibody specificity, staining protocols, and scoring criteria. It’s important to note that 
protein and RNA levels do not always correlate directly, particularly for checkpoint molecules, which may be regulated 
post-transcriptionally. Additionally, differences in tumor heterogeneity, including sampling site, stromal content, and 
immune cell infiltration, can influence both transcriptomic and proteomic measurements and may vary between cohorts.

To further contextualize our findings, compared our results to a recent pan-cancer interrogation by Miller et al, which 
also used RNA sequencing on real-world tumor samples from the Caris Life Sciences database.24 In that study, sarcoma 
and prostate cancers exhibited the highest rates of high B7-H3/CD276 expression at 52.5% and 48.8%, respectively, 
using top and bottom quartiles within each cancer type to define “high” and “low” expression. This alignment with our 
own results reinforces the utility of quartile-based approaches while highlighting the ongoing need for standardized 
expression thresholds and harmonized detection methods.

Targeting B7-H3/CD276
B7-H3/CD276’s dynamic pro-tumorigenic effects, paired with its lack of expression in normal tissues and elevated expression 
across many tumor types, marks it as a particularly appealing candidate in the development of next-generation immune 
checkpoint inhibitors.5,15 However, the identity of B7-H3/CD276’s receptor continues to elude scientists, making drug devel
opment slow and challenging. Still, numerous anti-B7-H3/CD276 agents are in the pipeline, including monoclonal antibodies, 
antibody-drug conjugates, and chimeric antigen receptor (CAR-T) cell therapies, whose actions are illustrated in Figure 1B.

Monoclonal Antibodies
Monoclonal antibodies aim to block B7-H3/CD276-mediated immune evasion or elicit antibody-dependent cellular cytotoxi
city. Enoblituzumab is a humanized anti-B7-H3/CD276 monoclonal antibody that elicits robust antibody-dependent cellular 
cytotoxicity by binding the Fc portion of B7-H3/CD276 and is the most advanced candidate in this class.25 It has shown 
activity both as monotherapy and in combination with PD-1 and CTLA4 inhibitors in Phase I trials.26 Its mechanism exploits 
B7-H3/CD276’s preferentially elevated expression in malignant cells rather than healthy ones. Moreover, its clinical efficacy 
appears to correlate with tumor B7-H3/CD276 expression, and studies suggest that antibody-dependent cellular cytotoxicity 
mechanisms may be most effective when expression is localized at the cell membrane.10 This highlights the importance of B7- 
H3/CD276 expression localization in predicting the therapeutic efficacy of monoclonal antibodies.
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Antibody Drug Conjugates
Antibody drug conjugates (ADC) deliver cytotoxic agents specifically to B7-H3/CD276-expressing cells. Ifinatamab 
deruxtecan is a first-in-class antibody-drug conjugate directed against B7-H3/CD276 that has shown promising clinical 
activity in treating small cell lung cancer.27 Additional antibody-drug conjugates are also in development, including 
vobramitamab duocarmazine, which utilizes a duocarmycin-based payload and has demonstrated anti-tumor activity in 
preclinical neuroblastoma models and early-phase clinical trials in patients with advanced solid tumors.28,29

The rapid innovation in the ADC space cannot be overstated. Recent dual-payload ADCs targeting B7-H3/CD276 have 
demonstrated not only cytotoxicity, but also enhanced immune activation in models of triple negative breast cancer.30 

Additional agents such as ITC-6102RO and YL201, which introduce novel linker chemistry and payloads also show potent 
in vitro and vivo efficacy and favorable safety profiles.31,32

CAR-T
CAR-T therapy has historically been limited in solid malignancies due to the dearth of surface targets that are truly tumor 
specific. However, B7-H3/CD276’s selective expression pattern makes it a strong candidate. B7-H3/CD276-directed 
CAR-T therapies are now being investigated in numerous early-phase clinical trials and have demonstrated robust 
clinical activity in pediatric solid tumors including glioma, osteosarcoma, and medulloblastoma.33 Several designs are 
under evaluation, including second generation CARs and regional administration strategies such as intratumoral or 
intraventricular infusion for CNS tumors.

Although results are promising, challenges remain as variability in expression levels and cellular localization may 
influence CAR-T efficacy and toxicity. For example, nuclear or stromal B7-H3/CD276 expression, as previously 
described in colorectal and gastric cancers, may evade CAR-T cell recognition. Future design iterations may use multi- 
antigen targeting strategies to enhance selectivity and reduce off-target effects.

Current Status of B7-H3/CD276 Inhibitor Performance in Early Clinical 
Trials
Efficacy
Multiple early-phase clinical trials are underway assessing the safety and efficacy of novel B7-H3/CD276 antagonists. 
The results of those with preliminary overall response rate (ORR) data are reported in Supplementary Table 1. Thus far, 
B7-H3/CD276 blockade has shown favorable activity across solid tumor types, with the best ORR ranging from 15.4% 
(2/13) to 35.7% (5/14).26,27,29,33,34 The variability in ORR across studies may be influenced by several factors, including 
tumor type, previous treatments, and B7-H3/CD276 expression levels. For example, the study of enoblituzumab (B7-H3 
/CD276 antagonist) given in combination with pembrolizumab in refractory cancers found that all head and neck cancer 
patients who had an objective responses overexpressed B7-H3/CD276 on retrospective analysis.26 This supports that 
tumor-specific expression may be crucial for predicting efficacy. Conversely, response in solid tumors, like small cell 
lung cancer varied, reflecting the heterogeneity in tumor biology and the need for more personalized therapeutic 
strategies. Encouragingly, 19 of the 33 ongoing or completed clinical trials of novel drugs targeting B7-H3/CD276 are 
selecting for B7-H3/CD276 over-expression. Even in studies that did not, retrospective analysis of B7-H3/CD276 over- 
expression demonstrated that selecting for it may have had utility. Though early results have been promising, no B7-H3 
/CD276 targeting agents have received FDA approval as of August, 2025.

Safety
As with any novel therapeutic regimen, safety and toxicity are of paramount importance and concern. We evaluated the 
toxicity profiles observed in clinical trials that have published preliminary antitumor activity (Supplementary Table 1). 
NCT04483778 (B7-H3/CD276 CAR T-cell therapy) reported that the most common toxicity observed was cytokine 
release syndrome (4/11 subjects). All subjects on the study developed B cell aplasia, and one experienced a dose-limiting 
toxicity.33 NCT05241392 (B7-H3/CD276 CAR T-cell therapy) reported three grade 3 treatment-related adverse events 
including increased intracranial pressure, epilepsy, and decreased level of consciousness.34 Treatment-related adverse 
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events occurred in 43/49 (87.7%) of the patients enrolled in NCT03729596 (anti-B7-H3/CD276 antibody drug conjugate 
alone or in combination with an anti-PD-1 antibody), the most common event being neutropenia.29 Similar trends in the 
frequency of treatment-related adverse events were reported in NCT04145622 (anti-B7-H3/CD276 antibody drug 
conjugate), with rates of 98% (124/127).27 In NCT02475213, (enoblituzumab (anti- B7-H3/CD276 antibody) given in 
combination with pembrolizumab (anti-PD-1 antibody)), 87.2% (101/116) of the participants experienced a treatment- 
related adverse event of which 26.8% were ≥ grade 3.26 Notably, pneumonitis leading to a treatment-related death 
occurred on this study. This combination of enoblituzumab and pembrolizumab has been the subject of particular 
concern. In July 2022, MacroGenics, Inc. announced the closure of a study of enoblituzumab given in combination 
with an anti-PD-1 monoclonal antibody or tebotelimab (PD-1 × LAG-3 bispecific DART®) molecule for patients with 
squamous cell carcinoma of the head and neck citing deaths potentially associated with hemorrhagic events in 7 of the 62 
patients treated.35 Such toxicity has not been observed in other clinical trials involving enoblituzumab but investigation 
of these events is ongoing. Though the safety and tolerability profiles of B7-H3/CD276 targeting therapies have been 
reported as acceptable, it is apparent that careful monitoring of toxicity is warranted as trials continue.

Conclusions and Future Directions
B7-H3/CD276 is a promising immune-oncology target with both immune and tumor-intrinsic functions. The context- 
dependent activity and heterogeneous expression between and within patients even within the same malignancies 
observed in our analysis is in accordance with what has been observed in other large-scale pan-cancer studies and 
underscores the need for biomarker-guided therapy.36–40 More specifically, this suggests the need for individual tumor 
immunomic profiling and biomarker selection of patients for specific immune targeted therapies as part of the precision 
immunotherapy strategy. Investigators are already observing promising synergy when B7-H3/CD276 antagonists have 
been co-administered with other immune checkpoint inhibitors such as pembrolizumab. Interestingly, however, few 
ongoing clinical trials of novel drugs targeting B7-H3/CD276 utilize multiple agents (Supplementary Table 1). As novel 
agents progress through clinical trials, elucidating B7-H3/CD276’s receptor and refining its functional characterization 
will be critical. Moreover, understanding the dual roles and regulatory mechanisms may unlock its full therapeutic 
potential across cancer types.

While several recent reviews have discussed B7-H3/CD276’s immunological roles and therapeutic potential, our 
work is distinct in that it offers a novel synthesis of B7-H3/CD276’s mechanistic ambiguity, context-dependent duality, 
expression heterogeneity, and multifaceted roles across tumor microenvironments. Efforts to deepen our understanding of 
B7-H3/CD276’s role in tumor immunity, the identity of its receptor, and its interplay with co-expressed markers will be 
imperative to developing novel drug combinations that mirror the uniqueness of each patient’s tumor microenvironment 
to maximize their efficacy. We further propose that the spatial compartmentalization of B7-H3/CD276 should be 
integrated into biomarker analysis and clinical prognostication. By shifting focus from simple presence or absence to 
localization-based stratification, this framework may explain discordant findings in the literature and guide future 
directions for both research and drug development.
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