Surfaceome-based discovery of CD70 as a high-priority immunotherapeutic target in NK/T-Cell lymphoma
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Introduction. Natural Killer/T-cell lymphoma (NKTL) is an Epstein–Barr virus (EBV)-associated subtype of non-Hodgkin lymphoma that disproportionately affects patients in Asia and South America. Current therapies, including chemo-radiotherapy and newer targeted agents, remain suboptimal underscoring an urgent need to identify novel, actionable targets to develop next-generation immunotherapies with improved specificity and reduced toxicity.
Aims. To characterise the plasma membrane landscape (“surfaceome”) of NKTL, prioritise novel immunotherapeutic targets, and evaluate the potential of CD70 for antibody-based therapeutic development.
Methods. We established a quantitative, label-free mass spectrometry–based plasma membrane profiling workflow using aminooxy-biotin labelling and streptavidin bead enrichment to characterise the NKTL surfaceome. A customised membrane annotation pipeline was developed, integrating UniProt, Gene Ontology, and in silico surfaceome databases to systematically annotate and rank candidates by immunotherapeutic potential. Top-ranked targets were validated at the protein level. Protein expression and internalisation were assessed by flow cytometry, immunohistochemistry, and Fab-ZAP assays. Complement-dependent cytotoxicity (CDC) and antibody-dependent cellular cytotoxicity (ADCC) assays were utilised to assess the anti-cancer effect of anti-CD70 antibody, Cusatuzamab which was subsequently a conjugated to monomethyl auristatin E (MMAE) to generate an antibody-drug conjugate.
Results. Through surfaceome analysis, CD70, ITGA4, and CD48 emerged as top candidates, with CD70 ranking highest in immunotherapeutic potential. CD70 was expressed in eight of nine NKTL cell lines but absent in healthy PBMCs. CD70 demonstrated strong internalisation capacity. Cusatuzumab elicited potent CDC and ADCC responses and, when conjugated with MMAE to form an antibody-drug conjugate, exhibited significant cytotoxicity in NKTL cell models.
Discussion. This study provides the first comprehensive map of the NKTL surfaceome and a novel prioritisation strategy for target discovery. CD70 emerged as a promising immunotherapeutic target with favourable expression, internalisation, and effector function characteristics, supporting its potential as an ADC candidate. Our findings lay the groundwork for the development of novel CD70-directed therapies to improve outcomes for patients with NKTL. 
