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Predicting three Dimensional structure of bivalent nanobody with 
MODELLER software and analyze the effect of different linkers to the 

affinity of bivalent nanobodies to the antigen. 
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Abstract: 

    Recombinant single domain antibody fragments (VHHs or nanobody) that derive from the unusual 
camelid heavy chain antibodies have favourable properties compared with antibodies prepared from 
conventional IgG. These antibodies lack light chains so they are the smallest intact antigen-binding 
domain fragment of antibodies. Several studied have shown that bivalent formats of nanobody have 
stronger affinity to antigens. In our research three Dimensional structures of the VHH and Rnase were 
taken from the PDB databank. Two nanobodies were tethered by the hinge of natural camel 
antibodies, polyserin, polyglysin and polyalanin linkers to. Structure of bivalent formats was predicted 
by Modeller software. Protein Ligand Docking was done for the target proteins and the energy value 
obtained using the HEX Docking software. Bivalent formats of antibodies were chosen as the best 
formats based on the energy values. We tried to improve the binding efficiency and steric 
compatibility of the antibodies. Several modifications were made to the probable functional groups 
which were interacting with the receptor molecule. To confirm the results, Docking of different format 
of another nanobody was done with lysozyme enzyme. The result was confirmed with this assay. In 
conclusion, bivalent formats, especially formats with natural linkers, had more affinity to antigens. 
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