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Glycopolymer nanomedicine based on the controlled polymerization
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Saccharide on the cell surfaces plays important roles in the living system.
Sugar recognition protein have well defined structure with assembly of several proteins. Since
sugar binding sites are arranged regularly with nano meter distance, it is possible to design and
synthesize the glycopolymers which fit the size of protein. In this research, we investigated the
possibility to control molecular recognition with the polymers having precise structures via living
radical polymerization. We clarified monomers of sugar chain polymer that can be precisely
polymerized, chain transfer agent (RAFT agent) and other conditions. Then, glycopolymers were
synthesized according to the size and structure of the protein. The designed glycopolymers were
shown to exhibit strong and specific molecular recognition ability.



RAFT
1HNM

RAFT

Figure 1
RAFT

Figure



Figure3

RAFT

RAFT

RAFT

18
Nagao, M. Hoshino, Y. Miura, Y.” Quantitative preparation of multiblock
glycopolymers bearing glycounits at the terminal segments by aqueous reversible
addition fragmentation chain transfer polymerization of acrylamide monomers”
Journal of Polymer Science, Part A: Polymer Chemistry, 2019, 57,
857-861.( 10.1002/pola.29344)
Masanori Nagao, Teruhiko Matsubara, Yu Hoshino, Toshinori Sato, and Yoshiko Miura,
“ Topological Design of Star Glycopolymers for Controlling the Interaction with the
Influenza Virus” Bioconjugate Chemistry, 2019, 30,
1192-1198.( 10.1021/acs-bioconjchem.9b00134)
Terada, Y.; Hoshino, Y.; Miura” Glycopolymers mimicking GM1 gangliosides:
Cooperativity of galactose and neuraminic acid for cholera toxin recognition” ,
Chemistry, An Asian Journal, 2019, 14, 1021-1027 (10.1002/asia.201900053).
Takahiro Oh, Masanori Nagao, Yu Hoshino, and Yoshiko Miura” Self-Assembly of a Double
Hydrophilic Block Glycopolymer and the Investigation of Its Mechanism” Langmuir,
2018, 34, 8591-8598 (10.1021/acs.langmuir.8b01527).
Hikaru Matsumoto, Takanori Akiyoshi, Yu Hoshino, and Yoshiko Miura, “ Size-tuned
hydrogel network of palladium-confining polymer particles: a highly active and
durable catalyst for Suzuki coupling reactions in water and ambient temperature”
Polymer Journal, 2018, 50, 1179-1186 (10.1038/ s41428-018-0102-2).
Xinnan Cui, Tatuya Murakami, Yukihiko Tamura, Kazuhiro Aoki, Yu Hoshino, and Yoshiko
Miura,” Bacterial Inhibition and Osteoblast Adhesion on Ti Alloy Surfaces Modified
by  Poly(PEGMA-r-Phosmer)  Coating” ACS  Appl, Mat Int, 2018, 10,
23674-23681(10.1021/acsami .8b07757).
K. Jono , M. Nagao , T. Oh , S. Sonoda , Y. Hoshino and Y. Miura” Controlling the
lectin recognition of glycopolymers via distance arrangement of sugar blocks” Chem.
Commun, 2018, 54, 82-85 (10.1039/C7CC07107H).
Masanori Nagao, Yurina Fujiwara, Teruhiko Matsubara , Yu Hoshino , Toshinori Sato ,
and Yoshiko Miura, “ Design of Glycopolymers Carrying Sialyl Oligosaccharides for
Controlling the Interaction with the Influenza Virus” Biomacromolecules, 2017, 18,
4365-4392 (10.1021/acs.biomac.7b01426).
Hikaru Matsumoto, Hlrokazu Seto, Takanori Akiyoshi, Makoto Shibuya, Yu Hoshino, and
Yoshiko Miura, “ Macroporous Gel with Permeable Reaction Platform for Catalytic Flow
Synthesis” ACS Omega, 2017,2, 8796-8802 (10.1021/acsomega.7b00909).
Hikaru Matsumoto, Hirokazu Seto, Takanori Akiyoshi, Makoto Shibuya, Yu Hoshino and
Yoshiko Miura, “ Macroporous monolith with polymer gel matrix as continuous-flow
catalytic reactor” Chem Lett, 2017, 46, 1065-1067 (10.1246/cl.170360).
Yuhei Terada, Hirokazu Seto, Yu Hoshino, Tatsuya Murakami, Shuhei Shinohara, Kaoru
Tamada and Yoshiko Miura, “ SPR study for analysis of a water-soluble glycopolymer
interface and molecular recognition properties” Polymer Journal, 2017, 49,255-262
(10.1038/pj .2016.99) .
Xinnan Cui, Tatsuya Murakami, Yu Hoshino, Yoshiko Miura, *“ Anti-biofoling
phosphorylated HEMA and PEGMA block copolymers show high affinity to hydroxyapatite”



Colloid and Surfaces B, 2017, 160, 289-296 (10.1016/j.colsurfb.2017.09.038)
Hirokazu Seto, Hikaru Matsumoto, Makoto Shibuya, Takanori Akiyoshi,Yu Hoshino,and
Yoshiko Miura, “ Poly(N-isopropylacrylamide) gel-based macroporous monolith for
continuous-flow recovery of palladium(l1) ions” Journal of Applied Polymer Science,
2017, 44385 (10.1002/APP.44385).

Hirokazu Seto, Makoto Shibuya, Hikaru Matsumoto, Yu Hoshino and Yoshiko Miura,
“ Glycopolymer monoliths for affinity bioseparation of proteins in a continuous-flow
system: glycomonoliths” J. Mater. Chem. B, 2017, 5,(1148-1154 10.1039/C6TB02930B) .
Nagao, M.; Kurebayashi, Y.; Seto, H.; Takahashi, T.; Suzuki, T.; Hoshino, Y.; Miura,”
Polyacrylamide backbones for polyvalent bioconjugates using *“ post-click”
chemistry” Polymer Chemistry, 2016, 7, 5920-2924 (10.1039/C6PY00904B).

Cui, X.; Koujima, Y.; Seto, H.; Murakami, T.; Hoshino, Y.; Miura, Y.” [Inhibition
of Bacterial Adhesion on Hydroxyapatite Model Teeth by Surface Modification with
PEGMA-Phosmer Copolymers” ACS Biomater. Eng.2016, 2, 205-212

(10.1021/acshiomaterials.5b00349)

Nagao, M.; Kurebayashi, Y.; Seto, H.; Tanaka, T.; Takahashi, T.; Suzuki, T.; Hoshino,
Y.; Miura, Y.” Synthesis of well-controlled glycopolymers bearing oligosaccharides
and their interactions with influenza viruses” Polymer Journal, 2016, 48, 745-749
(10.1038/pj .2016.14).

Seto, H.; Imai, K.; Hoshino, Y.; Miura, Y.” Polymer microgel particles as basic
catalysts for Knoevenagel condensation in water” Polymer Journal, 2016, 48, 897-904
(10.1038/pj -2015.110).

91
84 2019
84 2019
40
2018
50 2018
pd 50 2018
67 2018
67 2018
Controlling the lectin recognition of
glycopolymer by distance arrangement of sugar blocks 67 2018
67 2018
16
2018

2018

Kazuki Jono, Shotaro Sonoda, Masanori Nagao, Yu Hoshino, Yoshiko Miura
Controlling the molecular recognition of glycopolymers via distance arrangement of
sugar blocks ITUPAC macro 2018 2018

Masanori Nagao, Yurina Fujiwara, Teruhiko Matsubara, Yu Hoshino, Toshinori Sato,
Yoshiko Miura Design of Glycopolymers Carrying Sialyl Oligosaccharides and the
Interaction with the Influenza Virus IUPAC macro 2018 2018

Yoshiko Miura, Kazuki Jono, Masanori Nagao Denovo Design of Glycopolymer TUPAC
macro 2018 2018

Yoshiko Miura, Hikaru Matsumoto, Makoto Shibuya Polymer Gel for Biomimetic
Reactor IUPAC macro 2018 2018

Xinnan Cui, Yu Hoshino, Yoshiko Miura Polymeric Surface Modification on Model
Teeth for Anti-biofouling. Presenter The 15th Pacific Polymer Conference (PPC-15)
2017

Yoshiko Miura, Masanori Nagao, Kazuki Jono Denovo Design of Glycopolymer
International Conference on Advanced Polymers Biomaterials, and Nanomedicine



21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

2018

1
12 2018
28 2018
55 2018
55 2018
(SPRI)
67
2018
67
2018
83 2018
83 2018

H. Hattori, H. Mtsumoto, Y. Hoshino, Y. Miura, Development of macroporous polymer
monolith containning L-proline-based organocatalyst and application to flow
asymmetric aldol addition reaction 1SChE2018 2018

49

66 2017
66
66
66 2017
27
54
54
66
66

2017
2017
2017
2017
2017
2017
2017
2017
2017

T.Oh Y.Hoshino Y.Miura Analysis of Polymer Micelles by Double Hydrophilic Block

Glycopolymer 66

2017

M.Nagao C.Tamoto Y.Kurebayashi D.Takahashi T.Suzuki Y.Hoshino Y.Miura
Design of glycopolymer-ligands for efficient interaction with influenza viruses 66

2017
Y.Terada H.Ise Y.Hoshino
Glycopolymer using SPRI

19

47

Y.Miura Screening Molecular Recognition of Protein by

66 2017
82 2017
Pd
82 2017
2017
19 2017



2019-011490
2019

€y

Yu Hoshino

8 40554689



