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Molecular probe for high-performance cryo-EM
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We achieved bioconjugation of Au25 nanocluster to a monoclonal antibody at
scarcely exposed tryptophan (Trp) residues, toward the development of high-resolution probes for
cryogenic electron microscopy (cryo-EM) and tomography (cryo-ET). We improved the Trp-selective
bioconjugation by using hydroxylamine reagents. This new protocol allowed for the application of
Trp-selective bioconjugation to acid-sensitive proteins such as antibodies. We found that a two-step

procedure, utilizing first Trp-selective bioconju-gation for introduction of azide groups to the
protein and then strain-promoted azide-alkyne cycloaddition (SPAAC) to attach bicyclononyne (BCN)
-presenting, redox-sensitive Au25 nanocluster, was essential for scalable procedure. Covalent
labeling of the antibody with gold nanoclusters was confirmed by cryo-EM analysis of the Au25
nanocluster conjugates.
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Figure4. Cryo-EM images. A. Augs-trastuzumab Trp-conjugates. B. Aups-trastuzumab Lys-conjugates. C.
Non-conjugated trastuzumab.
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