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B2 T Y T LR T RIEESE, Bl a2 KBS 5 2 LD REL % 5, A% T, PNIPAM ISfGT 2R 7F F2EIEL, 1Y —
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Molecular recognition-based interactions of peptides with synthetic polymers are attractive events to
non-covalently introduce functionalities onto the polymer surfaces. Despite the widespread use of various
water-soluble synthetic polymers, the target polymers for the peptides have been limited in water-insoluble
polymers. In this thesis, the peptide with an affinity for water-soluble thermoresponsive polymer (7e.
poly(M-isopropylacrylamide) (PNIPAM)) was identified and applied to expand the applicability of the
polymer-binding peptides in the fields of water-soluble polymers.

In chapter 1, the backgrounds and the purposes of this thesis were described.

In chapter 2, the PNIPAM-binding peptide (sequence: His-GIn-Ile-Ala-His-Lys-Ala-Glu-His-Arg-Leu-Arg)
was screened from a phage-displayed peptide library against films of PNIPAM with a high meso-diad
sequence. The peptide showed a specific affinity with target PNIPAM films and water-soluble PNIPAM
dissolved in an aqueous phase.

In chapter 3, the interactions between the peptide and PNIPAM chains were outputted into fluorescence
signals of the environmentally-sensitive fluorescence probe conjugated with the Cterminus at the
PNIPAM-binding peptide. The unique patterns of multivalent discriminative fluorescence signals were
generated for various water-soluble synthetic polymers based on peptide-polymers interactions, which
allowed precise discrimination and identification of target water-soluble polymers including PNIPAM.

In chapter 4, wide-ranging control of the phase transition behavior of PNIPAM was demonstrated by the
specific interaction of peptides to the PNIPAM chains.

In chapter 5, affinity-based co-precipitation of a model protein (Z.e., human serum albumin) chemically
modified with the peptide with PNIPAM above the phase transition temperature of PNIPAM was
demonstrated.

In chapter 6, it was demonstrated that thermodependent peptide affinity with coil-state or globule-state
PNIPAM had a potential to control the partitioning of a model protein (i.e., superfolder green fluorescent
protein) genetically fused with the peptide in PNIPAM-incorporated aqueous two-phase systems composed
of polyethylene glycol and dextran.

In chapter 7, conclusions and future perspectives of this thesis were described.
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