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The thermoresponsive polymers that change their physicochemical properties at a particular
temperature has been widely examined as various biomaterials. In the previous study, it was
reported that ureido derivatized polymers exhibited upper critical solution temperature (UCST) behavior
driven by strong hydrogen-bonding interactions of ureido groups under physiologically relevant conditions.
Since ureido polymers form coacervate droplets below UCST, ureido polymers were used in biomaterials
such as thermo-controlled bioseparation and cellular engineering. However, the ureido polymers reported
so far don’t have bio-degradability. Ureido derivatized polypeptides, poly(ornithine-co-citrulline) (POC)
consist of naturally occurring amino acids is envisioned biodegradable and biocompatible UCST materials.
In this study, various POC derivatives with different compositions and stereoregularity were prepared to
control the UCST behavior.

Firstly, various optical isomers of POC were compared to investigate how stereoregularity of the
polypeptides influences UCST behavior. Homochiral PLOC and PpOC showed higher phase separation
temperatures (TpS) than racemic PbLOC. Of interest, PDLOC underwent liquid-liquid phase separation
(coacervate formation) at T, whereas PLOC and PbOC underwent liquid-solid phase separation. From a
structural point of view, circular dichroism and small-angle X-ray scattering measurements revealed that
homochiral PLOC formed a-helical structures and assembled into a regular hexagonal lattice upon phase
separation. Interactions between the pendent ureido groups of homochiral POCs appear to play pivotal
roles in helical folding and assembly into the hexagonal structure.

Citrulline copolypeptides, PXC (X: alanine (A), leucine (L), phenylalanine (F)), showed diverse UCST
behavior. Tps of PAC, PLC, and PFC were <5.0 °C, 16.2 °C, and 33.0 °C, respectively, indicating that T,
was increased with increasing hydrophobicity of the comonomer X. In addition, leucine contents of PLC
also affected T, values. These results indicated that varying hydrophobicity and content of comonomer in
citrulline copolypeptides Tys of the polypeptides were widely controlled.

Finally, poly(arginine-co-citrulline) (PRC) was prepared by guanidinylation of ornithine residue in POC.
Tps of PRC were higher than that of POC. CD measurement and MD simulation revealed that o-helical
structure of PRC was more stable than that of POC. It seems that guanidino groups in arginine having
multiple hydrogen bonding sites formed hydrogen bonding with ureido groups and stabilized

a-helical structure and its organized aggregates.
Citrulline polypeptides are promising bioabsorbable material with adjustable phase transition structure and
Tp.
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