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Development of LGRS-targeted antibody drugs and their prospects in
tumor therapy
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Abstract: Cancer remains one of the most formidable global health challenges, with tumor recurrence and metastasis serving as
the primary causes of mortality, largely attributed to the persistence of therapy-resistant cancer stem cells (CSCs). Leucine-rich
repeat-containing G-protein-coupled receptor 5 (LGRS5), a critical downstream mediator of Wnt/B-catenin signaling pathway, has
emerged as a highly promising therapeutic target. This receptor is specifically overexpressed in CSCs and multiple aggressive
malignancies including colorectal cancer, hepatocellular carcinoma, and neuroblastoma, while its expression in normal tissues is
largely restricted to homeostatic stem cell compartments, offering a favorable therapeutic window. Targeting LGRS thus offers a
strategy to eradicate tumor-initiating cells, which are responsible for disease relapse and treatment failure following conventional
chemotherapies. Despite this potential, the development of LGRS-targeted therapeutics has encountered notable obstacles,
including tumor heterogeneity and concerns over on-target off-tumor toxicities due to its physiological expression in normal
intestinal stem cells. This review systematically summarizes the recent advances in LGR5-targeted antibody-based therapeutics,
covering multiple innovative modalities to address these challenges. Antibody-drug conjugates (ADCs), such as the PBD-based
SG3199 and camptothecin-conjugated R462-CPT2, have demonstrated potent and selective antitumor efficacy in preclinical
models, effectively suppressing tumor growth in both colorectal cancer and neuroblastoma without inducing severe systemic
toxicities. Nanobodies targeting LGRS, with their small molecular weight (~15 kDa), enable deep tumor penetration and
effectively inhibit aberrant Wnt signaling, showing significant anti-proliferative effects in both in vitro cell assays and in vivo
animal models. Furthermore, bispecific antibodies (e.g., petosemtamab) and LGR5-targeted CAR-T cell therapies have advanced
into clinical trials, providing new avenues to overcome treatment resistance and prevent tumor recurrence. Collectively, these
emerging strategies hold great promise for eradicating CSCs and improving clinical outcomes for hard-to-treat cancers, paving
the way for next-generation targeted cancer therapies.
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Table 2 LGRS5-targeted combination therapeutic strategies and development prospects
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