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ABSTRACT

In order to understand the in vivo biodistribution of repebody protein (RB), an efficient and simple radiolabeling

method for the protein is needed. We demonstrate a detailed protocol for the radiosynthesis of an '''In
radiolabeled tetrazine prosthetic group and its application to the efficient radiolabeling of trans-cyclooctene-
group conjugated repebody protein using inverse-electron-demand Diels-Alder reaction. First, 1,2,4,5-tetrazine
(Tz) conjugated with a DOTA chelator, was used for preparing the radiolabeled DOTA complex with '''In.
Second, the trans-cyclooctene (TCO) functionalized repebody protein was synthesized which allows for
the preparation of radiolabeled proteins by copper-free click chemistry. Following incubation with the '"'In-
radiolabeled DOTA complex ('"'In-Tz), the TCO-functionalized RB (TCO-RB) was radiolabeled successfully
with "In, with a high radiochemical yield (69.5%) and radiochemical purity (>99%). The radiolabeling of
repebody protein by copper-free click chemistry was accomplished within 20 min, with great efficiency in
aqueous conditions. These results clearly indicate that the present radiolabeling method will be useful for the
efficient and convenient radiolabeling of trans-cyclooctene-group containing biomolecules.
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Figure 1. Synthetic procedure of ""'In-repebody protein.
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Figure 2. Radio TLC chromatogram in 0.1 M citric acid (left) and 10% NH,Ac/Methanol (1:1) (right). (A) "InCl, free; (B) 111In-Tz (C) After purification of '"In-repebody

protein.
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Figure 3. Pharmacokinetic results of "'In-repebody protein in male ICR
mouse (n = 5).
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