[2R2 sz

LAV

2 HF—F U Y

Science Tokyo Research Repository

Od/dodn
Article / Book Information

Citation(English)

Type(English)

gobbobbbdgoooobbobbbouooooboboooo

ogoog

Yuichi Kida

oo:00@o),

oooooo:oooooa,
O0000:00124120,

O00000:20230 30260,

goooo:ooog,
ooo0:0o0o0,00o0,0000,0000,00 00

Degree:Doctor (Engineering),

Conferring organization: Tokyo Institute of Technology,
Report number:0 [0 1241201,

Conferred date:2023/3/26,

Degree Type:Course doctor,

Examiner:,,,,

Summary

Powered by T2R2 (Science Tokyo Research Repository)



http://t2r2.star.titech.ac.jp/

( H3R)

Doctoral Program

m X EE

THESIS SUMMARY

For A=A i b F R HU0d) © it o
Depertment of, Graduste major in F{j\ ﬂ% ’f Iﬁ% a— A Academic Degree Requested Doctor of

YA o = N

PR B fRg#E (%) - e
Student’s Name AW 5 Academic Supervisor(main) Ut e

fRE#E (F)

Academic Supervisor(sub)

PRI O

S (FI3C 2000 SFEE)

Thesis Summary (approx.2000 Japanese Characters )
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This thesis aimed to identify peptides that bind to poly(tetrafluoroethylene) (PTFE), a water-repellent
polymer, through non—covalent bonds, and their potential use as molecular glues for surface modification of
PTFE materials.

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

In chapter 2, Affinity—based screening against PTFE resulted in an M13 phage clone with 12-mer peptides
with affinity for PTFE (sequence: Val-His—Phe—Pro—Thr-Lys—Ile-Ser-Glu-Gly—Asp—Met). The static contact
angle value of the PTFE film modified with the phage clone was smaller than that of the film modified with wild
type (WT) phage. It was therefore indicated that the modified PTFE became hydrophilic through the binding of
the phage clone. Furthermore, atomic force microscopy observations revealed that the bound amount of the
phage clone was relatively greater than that of WT phage. To obtain insight into the binding state of the
peptide to the PTFE surface, the equilibrium state of the peptide/PTFE interface at room temperature was
simulated by molecular dynamics. As a result, the flat shape and structural stability caused by the balanced
sequence and proline effect appeared to be dominant factors in the strong affinity of the peptide to PTFE.

In chapter 3, fusion proteins consisting of the identified peptide and NanolLuc (Nluc), a bioluminescent
protein, were prepared by using genetic engineering techniques. The luminescence intensity of the prepared
fusion protein (Peptide—Nluc) and WT Nluc bound onto the PTFE surface was measured under various
concentration conditions, and the results were fitted to a Langmuir adsorption model. The apparent binding
constant of the Peptide—Nluc was more than 4.1 times greater than that of WT Nluc.

In chapter 4, PTFE surfaces modified with the phage clone can be functionalized more efficiently by
synthetic polymers and enzymes by using the Layer—-by-Layer method.

In chapter 5 conclusions and future perspectives of this thesis were described.
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