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GD2 is a disialoganglioside expressed at high density on the surface of malignant cells of neuroectodermal origin, in particular neuroblastoma and melanoma. Since its expression in normal tissues is very restricted, GD2 represents an excellent target for neuroectodermal tumor targeting. Mini-antibody technology allows the production of dimeric single-chain antibodies, also called small immunoproteins (SIPs), which are composed of a scFv fused to a dimerizing domain of immunoglobulin heavy chains. Dimerization results in an increase of the total apparent affinity and a slower clearance in vivo than scFvs. In this study, we have isolated the variable regions from an anti-GD2 monoclonal antibody and exploited the SIP technology to generate two novel anti-GD2 SIPs suitable for diagnostic and/or therapeutic neuroectodermal tumor targeting. The first anti-GD2 SIP is a fully murine molecule containing the CH3 domain of mouse IgG1, whereas the second construct is a hybrid mouse-human molecule containing the CH4 domain of human IgE. Both mini-antibodies were successfully produced and shown to be secreted as dimers that retain binding specificity as well as an affinity comparable to that of the original antibody. Because of their high tissue penetration, superior to complete immunoglobulins, SIPs can be considered very promising tumor imaging reagents. In addition, their slower clearance, which results in a high tumor/blood ratio, makes them very attractive molecules also for therapeutic purposes, once they are conjugated to radioisotopes, toxins or other biologically active molecules. Moreover, their dimeric nature allows them to deliver two effector molecules at the tumor site, thus increasing their biological effect. Fusion proteins SIP/chemokines are presently being studied to this purpose.
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