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Development of a novel and versatile affinity tagging system using an anti-podoplanin
antibody NZ-1
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Peptide—based epitope tagging technology is universally used in nearly all kind of research projects
that involve biochemical characterization of a target protein, but not many systems are fully compatible with
purification purpose. By utilizing an anti—human podoplanin antibody NZ-1, I constructed a novel epitope
tagging system. NZ—1 possesses exceptionally high affinity toward a dodecapeptide (GVAMPGAEDDVV) dubbed “PA
tag” , with a characteristic slow dissociation kinetics. Because of its high affinity, PA-tagged proteins
in a dilute sample can be captured by immobilized NZ-1 resin in a near complete fashion and eluted by a solution
of free PA peptide. This enabled efficient one-step purification of various proteins including soluble (e. g.
an ectodomain fragment of neuropilin—1 and a human serum albumin) and membrane proteins expressed in mammalian
cells. Mild regeneration condition of the peptide—bound antibody ensures repeated use of the antibody resin,
indicating a cost—efficient nature of the system. PA tag/NZ-1 system also exhibits an outstanding performance
in the immunodetection experiments (i.e., Western blotting and flow cytometry). An alanine scanning mutagenesis
experiment revealed that many amino acid residues within the PA tag sequence contribute to the binding by
NZ-1. To understand the molecular details of the PA tag-NZ-1 interaction at atomic resolution, I determined
the X-ray crystal structure of the NZ-1 Fab fragment in complex with the PA tag peptide. In the structure,
the PA peptide is docked in the antigen—binding cleft of the NZ-1, and there are numerous contacts involving
the peptide region encompassing Met4-Aspl0. In the NZ-1-bound conformation, the PA peptide assumed a tight
2-residue type II B —turn conformation at the Pro5-Gly6 sequence. This binding mode suggested an interesting
possibility that PA tag may be inserted into a loop region of proteins, without losing its high affinity toward
NZ-1. Using a cell adhesion receptor integrin a3, as a model protein, I successfully inserted the PA tag
into multiple loop regions in the ectodomain of «, B, and confirmed that all proteins were reactive with
NZ-1. Moreover, by choosing the site of PA tag insertion, it was possible to modulate the function of resultant
integrin by inducing conformational change upon the addition of NZ-1. As it is generally difficult to graft
linear epitope tag in a structured protein domain, the PA tag system provide unique opportunity to attach

purification/labeling handle to a target protein.
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