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Abstract 

Colorectal carcinoma (CRC) is a significant global health burden, and there is a critical need to identify novel therapeutic 

targets for improved patient outcomes. Nectin-4, a transmembrane glycoprotein, has emerged as a promising candidate due to 

its aberrant expression in CRC. This essay aims to provide a comprehensive overview of Nectin-4 protein expression in CRC 

and its future implications in terms of targeted therapy. The potential benefits and challenges associated with targeting Nectin-

4, including diagnostic and prognostic applications, as well as the development of Nectin-4-directed therapies, will be 

discussed. 
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Introduction 

Colorectal carcinoma (CRC) is the third most common 

cancer worldwide and a leading cause of cancer-related 

mortality. Despite advancements in treatment strategies, 

there is a crucial need for the identification of novel 

therapeutic targets [1, 2]. Nectin-4, a member of the Nectin 

family of cell adhesion molecules, has emerged as a 

promising candidate due to its involvement in cell-cell 

adhesion and signaling processes, as well as its aberrant 

expression in CRC. Nectin-4 is primarily responsible for 

cell-cell adhesion and plays a vital role in tissue 

organization and homeostasis. While its expression is 

typically restricted to specific epithelial compartments in 

normal tissues, Nectin-4 is frequently upregulated in various 

cancers, including CRC. Aberrant Nectin-4 expression has 

been associated with cancer progression, invasion, 

metastasis, and poor clinical outcomes. Multiple studies 

have demonstrated elevated Nectin-4 expression in CRC 

tissues compared to adjacent normal tissues. 

Immunohistochemical analyses consistently reveal 

increased Nectin-4 levels in primary tumors and metastatic 

lesions. Moreover, Nectin-4 expression has been observed 

in cancer stem cells within CRC, suggesting its involvement 

in tumor initiation and therapy resistance [3]. 

Nectin-4 expression has shown promise as a diagnostic 

marker for CRC. Immunohistochemical assessment of 

Nectin-4 expression in biopsy samples may aid in 

distinguishing malignant tissues from benign conditions, 

facilitating accurate diagnosis and classification. The 

identification of Nectin-4 as a cell surface protein opens up 

the possibility of non-invasive detection using various 

imaging techniques, such as positron emission tomography 

(PET) and magnetic resonance imaging (MRI). Targeting 

Nectin-4 with radiolabeled probes or contrast agents could 

provide valuable diagnostic information and aid in disease 

staging. High Nectin-4 expression levels have been 

associated with advanced tumor stage, lymph node 

metastasis, and poor prognosis in patients with CRC. The 

assessment of Nectin-4 expression could serve as a 

prognostic indicator, enabling risk stratification and 

informing personalized treatment decisions [4]. 

Therapeutic targeting of Nectin-4  

Nectin-4 antibodies 

Monoclonal antibodies are engineered molecules that 

specifically recognize and bind to target proteins. They have 

become a mainstay of cancer treatment, offering improved 

specificity and reduced off-target toxicity compared to 

traditional chemotherapy. Nectin-4, a cell adhesion 

molecule, is overexpressed in colorectal cancer and has 

emerged as a promising target for mAb-based therapies. 

mAbs targeting Nectin-4 exert their therapeutic effects 

through various mechanisms. They can directly bind to 

Nectin-4 on cancer cells, inhibiting tumor growth and 

inducing apoptosis [5]. Additionally, mAbs can mediate 

antibody-dependent cellular cytotoxicity (ADCC) or 

complement-dependent cytotoxicity (CDC), involving the 

recruitment of immune cells or the complement system to 

eliminate cancer cells expressing Nectin-4 [6]. 

Therapeutic Benefits of mAbs targeting Nectin-4 include its 

high degree of selectivity, immunomodulatory effects and 

its potential for achieving synergistic effects when 

combined with other treatment modalities. mAbs targeting 

Nectin-4 offer a high degree of selectivity, specifically 

binding to cancer cells overexpressing this protein. This 

selectivity minimizes damage to healthy tissues and reduces 

off-target side effects commonly associated with traditional 

chemotherapy [7]. In addition to their direct cytotoxic effects, 

mAbs can modulate the immune response against cancer 

cells. Nectin-4-targeting mAbs can activate immune cells, 

such as natural killer (NK) cells and macrophages, through 

Fc receptor-mediated interactions, enhancing their antitumor 

activity. Nectin-4-targeting mAbs can be combined with 

other therapeutic modalities, including chemotherapy, 

radiation therapy, or immune checkpoint inhibitors, to 

achieve synergistic effects. Combining mAbs with other 

treatment approaches may enhance response rates and 

improve overall patient outcomes [8]. 

Several Nectin-4-targeting mAbs have entered clinical trials 

for the treatment of colorectal cancer. These trials aim to 

evaluate the safety, efficacy, and optimal dosing of Nectin-4 

mAbs either as monotherapy or in combination with other 

agents. Early clinical data have shown promising results, 
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including objective response rates and prolonged survival in 

patients with advanced CRC. Despite the potential 

therapeutic benefits, there are several challenges associated 

with mAb-based therapies targeting Nectin-4 for colorectal 

cancer. Tumor cells may develop resistance to mAb therapy 

through various mechanisms, including downregulation of 

Nectin-4 expression or alterations in the antibody-binding 

domain. Understanding these resistance mechanisms is 

critical for developing strategies to overcome or prevent 

resistance [9]. 

Identifying patients who are most likely to respond to 

Nectin-4-targeting mAbs is essential for optimizing 

treatment outcomes. Biomarkers or predictive factors that 

can stratify patients based on Nectin-4 expression or other 

relevant characteristics may aid in patient selection. 

Determining the optimal combination partners for Nectin-4-

targeting mAbs is an ongoing challenge [10]. Combinatorial 

approaches require careful consideration of drug 

interactions, potential overlapping toxicities, and the 

identification of synergistic treatment regimens. Monoclonal 

antibodies targeting Nectin-4 offer a promising avenue for 

the treatment of colorectal cancer. Their selective binding to 

Nectin-4-expressing cancer cells, immunomodulatory 

effects, and potential for combination therapies make them 

attractive candidates for further clinical development. 

Continued research and clinical trials are needed to establish 

their safety, efficacy, and long-term outcomes, as well as to 

address challenges such as resistance mechanisms and 

patient selection [11]. 

 

Antibody-drug conjugates (ADCs) 

Antibody-drug conjugates (ADCs) have emerged as a 

promising approach for targeted cancer therapy, combining 

the specificity of monoclonal antibodies (mAbs) with the 

cytotoxicity of chemotherapeutic drugs. This section aims to 

provide an overview of Nectin-4-targeted ADCs for the 

treatment of colorectal carcinoma, discussing their 

mechanism of action, potential benefits, challenges, and 

current status of development. Antibody-drug conjugates 

(ADCs) are designed to selectively deliver cytotoxic drugs 

to cancer cells, while minimizing systemic toxicity [12]. 

Nectin-4, a cell adhesion molecule, is overexpressed in 

colorectal carcinoma, making it an attractive target for 

ADC-based therapies. Nectin-4-targeted ADCs consist of 

three main components: a monoclonal antibody specific to 

Nectin-4, a cytotoxic payload, and a linker that connects the 

antibody and payload [13]. The antibody recognizes and 

binds to Nectin-4 on cancer cells, leading to internalization 

of the ADC via receptor-mediated endocytosis. Once inside 

the cell, the linker is cleaved, releasing the cytotoxic 

payload, which exerts its antitumor effects [14]. 

Benefits of Nectin-4-targeted ADCs include its selective 

targeting capability, enhanced therapeutic index and its 

potential for achieving synergistic effects when combined 

with other treatment modalities [15]. Nectin-4-targeted ADCs 

offer selective delivery of cytotoxic drugs to Nectin-4-

expressing cancer cells, minimizing damage to healthy 

tissues and reducing systemic side effects. ADCs allow for 

the delivery of highly potent cytotoxic drugs directly to 

tumor cells, increasing their efficacy while reducing the 

required systemic dosage and associated toxicity [16]. Nectin-

4-targeted ADCs can be combined with other treatment 

modalities, such as chemotherapy, radiation therapy, or 

immune checkpoint inhibitors, for synergistic effects, 

potentially improving treatment outcomes [17]. 

Challenges and Considerations of Nectin-4-targeted ADCs 

include achieving optimal linker stability and payload 

release, heterogeneity of Nectin-4 Expression and 

overcoming resistance. Achieving optimal linker stability 

and payload release is critical for ADC efficacy. The linker 

must be stable in circulation but cleavable in the tumor 

microenvironment to ensure payload release and subsequent 

cytotoxic effects. Nectin-4 expression levels may vary 

within and between patients, presenting challenges for 

patient selection and predicting response to Nectin-4-

targeted ADC therapy [18]. Complementary biomarkers or 

imaging techniques may be necessary to identify patients 

who are most likely to benefit from this treatment approach. 

Similar to other targeted therapies, resistance to Nectin-4-

targeted ADCs may develop. Resistance mechanisms, such 

as alterations in Nectin-4 expression or downstream 

signaling pathways, need to be elucidated to develop 

strategies to overcome or prevent resistance [19]. 

Several Nectin-4-targeted ADCs are currently under 

investigation in preclinical and clinical studies for the 

treatment of colorectal carcinoma. These studies aim to 

evaluate the safety, efficacy, and optimal dosing of Nectin-4 

ADCs as monotherapy or in combination with other agents. 

Early clinical data have shown promising results, including 

objective response rates and prolonged survival in patients 

with advanced CRC. Nectin-4-targeted ADCs represent a 

promising therapeutic approach for the treatment of 

colorectal carcinoma. Their selective targeting, enhanced 

therapeutic index, and potential for combination therapies 

make them attractive candidates for further clinical 

development. However, challenges such as linker stability, 

heterogeneity of Nectin-4 expression, and resistance 

mechanisms need to be addressed. Ongoing research and 

clinical trials are necessary to fully realize the potential of 

Nectin-4-targeted ADCs in the management of colorectal 

carcinoma [20].  

 

Challenges and future directions 

Several challenges need to be addressed for the successful 

translation of Nectin-4-targeted therapies into clinical 

practice. Standardization of Nectin-4 detection methods, 

such as immunohistochemistry, is crucial to ensure 

consistent and reliable results [21]. Additionally, 

understanding the mechanisms underlying Nectin-4-

mediated tumorigenesis and therapy resistance is essential 

for the development of effective therapeutic strategies [22]. 

Rigorous preclinical and clinical studies are required to 

assess the safety, efficacy, and long-term outcomes of 

Nectin-4-targeted therapies [23]. Combining Nectin-4-

targeted therapies with other treatment modalities, such as 

chemotherapy, radiotherapy, and immune checkpoint 

inhibitors, holds promise for synergistic effects and 

improved therapeutic outcomes. Preclinical studies have 

shown enhanced antitumor activity when Nectin-4 

antibodies are combined with conventional treatments [24, 25]. 

 

Conclusion 

Nectin-4 protein expression in CRC holds great promise as a 

diagnostic marker, prognostic indicator, and therapeutic 

target. Targeting Nectin-4 with monoclonal antibodies, 

ADCs, and combination therapies has the potential to 

revolutionize the treatment landscape for CRC, improving 
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patient outcomes and reducing the burden of this 

devastating disease. Further research and clinical trials are 

needed to fully exploit the therapeutic potential of Nectin-4 

in CRC. 
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