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Construction of Insulin 18-mer Nanoassemblies Driven by Coordination to Iron(ll) and Zinc(ll) lons at Distinct Sites
Controlled self-assembly (SA) of proteins offers the possibility to tune their properties or to create new materials. Herein,
we present the synthesis of a modified human insulin (HI) with two distinct metal-ion binding sites, one native, the other
abiotic, enabling hierarchical SA through coordination Witmtwo different metal ions. Selective attachment of an abiotic 2,2'-
bipyridine (bipy) ligand to HlI, yielding HI—b'Py, enabled Zn"-binding hexamers to SA into trimers of hexamers, [[HI—bipy]6]3
, driven by octahedral coordination to a Fe' ion. The structures were studied iqlsolution Hy small-angle X-ray scattering
and on surfaces with AFM. The abiotic metal ligand had a higher affinity for Fe" than Zn'" ions, enabling control of the
hexamer formation with Zn"" and the formation of trimers of hexamers with Fell ions. This precise control of protein SA to
give oligomers of oligomers provides nanoscale structures with potential applications in nanomedicine.

General information

State: Published

Organisations: Department of Chemistry, NanoChemistry, Organic Chemistry, University of Copenhagen, Lund University
, Novo Nordisk A/S

Authors: Munch, H. K. (Ekstern), Nygaard, J. (Ekstern), Christensen, N. J. (Ekstern), Engelbrekt, C. (Intern), Jstergaard,
M. (Ekstern), Porsgaard, T. (Ekstern), Hoeg-Jensen, T. (Ekstern), Zhang, J. (Intern), Arleth, L. (Ekstern), Thulstrup, P. W.
(Ekstern), Jensen, K. J. (Ekstern)

Number of pages: 4

Pages: 2424-2427

Publication date: 2016

Main Research Area: Technical/natural sciences

Publication information

Journal: Angewandte Chemie
Volume: 128

Issue number: 7

ISSN (Print): 0044-8249

Ratings:

BFI (2017): BFl-level 1

BFI (2016): BFl-level 1

Web of Science (2016): Indexed yes
BFI (2015): BFl-level 1

BFI (2014): BFl-level 1

Web of Science (2014): Indexed yes
BFI (2013): BFl-level 1

ISI indexed (2013): I1SI indexed no
Web of Science (2013): Indexed yes
BFI (2012): BFl-level 1

ISI indexed (2012): I1SI indexed no
Web of Science (2012): Indexed yes
BFI (2011): BFl-level 1

ISI indexed (2011): I1SI indexed no
BFI (2010): BFl-level 1

BFI (2009): BFl-level 1

BFI (2008): BFl-level 1

Web of Science (2006): Indexed yes

Original language: English

INSULIN, Kleinwinkel-Rdntgenstreuung, Nanostrukturen, Rastersondenverfahren, Selbstorganisation
DOls:

10.1002/ange.201509088


https://core.ac.uk/display/43256003?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

