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Exploring the Structure and Function of Polypeptides for Biomedical
Applications

Jeng-Shiung Jan
Department ol Chemical Engincering, National Cheng Kung University,
No. 1, University Rd., Tainan, 701, Taiwan
Abstract

Polymecric sclf-asscmblics have reecived attention duc to their potential applications in nano- and
biotechnology. Various self-assembled structures such as vesicles, micelles, and hydrogels can be prepared
by tuning their structures and functions. Among them, biodegradable/biocompatible polypeptide-based
copolymers recently exhibit ordered chain conformation, stimuli-responsiveness, and possibly biological
[unctions, making them promising maierials (or biomedical applications. Herein, we report the synthesis and
sell-assembly ol various polypeptide-based copolymers mn solution and evaluating their potential
applications as encapsulants and carriers. The structure and function of these assemblies were determined by
the chain composition and conformation, as well as thc amphiphilic naturc of these copolymers. It was found
that the molccular asscmbly and membrance permeability of alkyl chain-grafted polypceptide vesicles were
influenced by alkyl chain length and degree of substitution. Upon grafting long alkyl chains, polypeptides
confined in the assembled nanostructures adopted ordered conformations such as a-helices or B-sheets/turns,
leading to the dense packing of membranes and, consequently, the decreases in vesicular size and membrane
permeability. The membrane permeability can also be tuned by genipin-cross-linking without perturbing
therr size and morphology. These vesicles exhibiled noticeable pH-sensitive behavior, depending on the
grafted alkyl chain and cross-linking.

Sccondly, we report alkyl-poly(L-thrconinc)/cyclodextrin (alkyl-PLT/CD) supramolccular hydrogels with
diffcrent molccular assemblics and properties determined by the interplay between host—guest chemistry and
hydrogen bonding interactions (Figure 2). The gelation process was mainly dictated by the formation of
alkyl chain/CD inclusion complex and PLI chain conformation. The dodecyl-PL120/a-CD hydrogel
exhibited laminar packing due to the sheet-to-coil conformational change upon forming inclusion complex.
The hexadecyl-PL.T20/B-CD hydrogel exhibited ribbon-like assemblies instead, because the peplide adopted
mainly sheet conformation. The gel-to-sol (ransition occurred upon increasing lemperature because ol the
decrcasc in hydrogen-bonding intcractions and partly conformational change.

Reference
[1] B.-Y. Chen, Y.-F. Huang, Y .-C. Huang, T.-C. Wen, J.-S. Jan, "Alkyl Chain-Grafted Poly(l -lysine) Vesicles with Tunable
Molecular Assembly and Membrane Permeability" ACS Macro Lett., 2014, 3, 220-223.
|2] Y.-F. Huang, S.-C. l.u, Y.-C. Huang, J.-S. Jan, "Cross-l.inked, Self-Fluorescent Gold Nanoparticle/Polypeptide Nanocapsules
Comprising Dityrosine for Protein Encapsulation and Label-free Imaging" Small, 2014, 10, 1939-1944.
[3] S-S. TTou, Y.-Y. ITsu, J.-IL. Lin, T-S. Jan, "Alkyl-poly(L-thrconinc)/Cyclodextrin Supramolecular TTydrogels with Different
Molecular Assemblies and Gel Properties" ACS Macro Lett., 2016, 5, 1201-1205.
[4] 5.1Tou, S-S_; Tan, N-S_; Tscng, Y.-C.; Jan, J-S * "Scl~Asscmbly and ITydrogclation ol Coil-Sheet Poly(L-Lysinc)-block-
Poly(L-Threonine) Block Copolypeplides" Macromolecules, 2018, 51, 8054—8063.
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