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Selective removal technology of HER2-positive exosomes involved in breast can-

cer malignant transformation
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Abstract

Exosomes are closely associated with various diseases. Especially, HER2-positive exosomes secreted from HER2-
positive breast cancer cells are problematic pathogenic factors that impair the antibody drugs and promote the
metastasis of surrounding cancer cells. Selective removal of HER2-positive exosomes from the blood effectively solves
this problem. Polyhistidine peptide (H16 peptide), a new cell-penetrating peptide developed in our previous study,
shows high cellular uptake and effectively transports various molecules to lysosomes. Here, we attempted to develop
an exosome-knockdown method to transport HER2-positive exosomes to intracellular lysosomes selectively using H16
peptide-modified antibodies and induce lysosomal degradation.

To develop the exosome-knockdown method, we used H16 peptide-fused anti-HER2 nanobody (Nb-H16) as a specific
carrier for HER2-positive exosomes to lysosomes. The Nb-H16 selectively bound to HER2-positive exosomes and
transported extracellular HER2-positive exosomes into human breast cancer SKBR3 cells. The Nb-H16 also selectively
reduced the amounts of HER2-positive exosomes in the culture medium. Furthermore, extracellular HER2-positive
exosomes were transported to intracellular lysosomes and degraded by Nb-H16. Finally, Nb-H16 restored the medicinal
effects of the antibody drug. Based on these results, we have successfully established the exosome-knockdown method

using H16 peptide.



