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Inhibition of protein aggregation
Thermal stabilization of enzyme
Assistance of protein refolding
Protein delivery system
Biomedical applications
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Pullulan, Dextran Heparin, Hyaluronan Chitosan Mannan Cycloamylose

H. Sasaki, K. Akiyoshi, Chemical Record, 10, 366 (2010), Chem. Lett. Highlight review, 41, 202 (2012)
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Pullulan Hyaluronic Acid

For example, H. Sasaki, K. Akiyoshi, Chemical Record, 10, T. Nakai, et al., Macromol. Biosci., 12, 475(2012)
366 (2010), Chem. Lett. Highlight review, 41, 202 (2012)
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E. Akiyama, et al., Biomacromolecules, 8, 2366 (2007)

Glucan dendrimers

CYClOa mylose H. Takahashi, et al., ACS nano, 5, 337(2011)
H. Takahashi, et al., Biomaterials Sci., 1, 842(2013)

S. Toita, et al., S. Takeda, et al., Biomaterials Sci., 7, 1617(2019)

Chem. Lett., 38, 1114(2009)
Biomacromolecules, 11, 397(2010)
J. Control. Release, 155, 54(2011)
Y. Tahara, et al.,

Biomaterials Sci., 3, 256(2015)
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Chemical Record, 10, 366 (2010), Chem. Lett. Highlight review, 41, 202 (2012)
Angew. Chem. Int. Eds. 55, 11377 (2016), Adv. Health. Materials, 23, 1800729 (2018)
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Photo-responsive nanogel
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T. Hirakura et al., Biomacromolecules, 5, 1804(2004)
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N. Morimoto et al., , Langmuir, 23, 217(2007)

Acid-degradable nanogel
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N. Morimoto, et al., Biomacromolecules, 14, 56 (2013)

Photo-degradable nanogel

T. Nishimura, et al., Chem. Commun., 52, 1222 (2016)
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Poly-L-Lysine nanogel
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—CONH(C H2)6NCO—O§$ﬁ\< A. Ueminami, et al., Macromolecules, 33, 6750(2000)

NH,
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OH °’® ° R R

OH OH OH
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a-glucose-1-phosphate  Primer Amylose derivative

Amylose polypeptlde Protein , DNA, RNA carrier, N. Morimoto, et al., Langmuir, 29, 7509 (2013),
hybnd n anoge| Artificial chaperone T. Nishimura, et al., Biomacromolecules, 18, 3913(2017)
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Phosphorylase-catalyzed polymerization of
functional saccharide primers for glycobiomaterials

T. Nishimura, K. Akiyoshi, WIREs Nanomed Nanobiotechnol, 9, e1423 (2017)
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Biomacromolecules, 3, 280 (2002) 1o

# Amylose-b-PEO A-B Block copolymer JVV\«\/\/\. Hoé& o

# Amylose primer surfactant Alkyl amylose NN

Enzyme-responsive Molecular Assembly Systems
as Reconstitution of membrane protein and

Artificial Chaperone
N. Morimoto, et al.,

Am. Chem. Soc., 129, 458 (2007)
J. Biotechnol. 25, 246(2009)

# Amylose-g-poly-(L-lysine) Graft copolymer r/\/\’ r/V\’
Polysaccharide-graft Cationic Polypeptide Nanogels ‘\/\/\\/\/\

N. Morimoto, et al., Langmuir, 29, 7509 (2013)

# Amylose-based Star Copolymers
Macromolecular host for hydrophobic molecules
SiRNA delivery

T. Nishimura, et al.,
ACS Macro Lett., 4, 367-371(2015)

BioMed Res. International, 962941, 6 (2015) PEG SMA
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Self-assembled polysaccharide nanogels delivery system
for overcoming tumor immune resistance
D. Muraoka, N. Harada, H. Shiku, K. Akiyoshi, J. Control. Release, 347, 175(2022)
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D. Muraoka, et al., ACS nano, 8(9), 9209-9218 (2014)

Y. Tahara, K. Akiyoshi, Adv. Drug Deliv. Rev., 95,65 (2015)

R. Miura, et al., Sci. Rep., 8, 2-10 (2018)

D. Muraoka, et al., J. Clin. Invest., 129(3),1278-1294 (2019)
R R. Miura, et al., Biomacromolecules, 21, 621-629 (2020)

R. Miura, et al., RSC Advance, 10, 8074-8079 (2020
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A Novel Nanogel-based Delivery System

for Adjuvant-free Intranasal Vaccines BEIIVFY
T. Nochi, et al., Nature Materials, 9, 572 (2010) / O O O r\ \
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J. Immunol. , 185, 5436 (2010) Mucosal Immunology, 10, 1351 (2017) HanaVax
Infect. Immun., 81, 1625 (2013) Mol. Pharmaceutics, 18, 4, 1582 (2021)

Mucosal Immunol., 8, 1144 (2015)  Vaccine, 39, 3353 (2021) HanaVax, inc. From 2016
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Extracellular vesicles (EVs):
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“small EVs” (sEVs) %5 “medium/large EVs’(m/IEVs)/&&
< 100nm or < 200nm [small]
-> 200nm [large and/or mediumy)

b) ¥T—H—RINVEGEDER
(CD63+/CD81+ -EVs, Annexin A5-stained EVs, etc.)

c) F kiR M

(podocyte EVs, hypoxic EVs, large oncosomes, apoptotic bodies)
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PLOS ONE, 4, e0154134 (2016), Nature Commun., 9,435 (2018)
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Activated CD8* T cell extracellular vesicles prevent tumor
progression by targeting of lesional mesenchymal cells

Prevent Tumor Invasion and Metastasis : ZEXREFE i
Destruction of Mesenchymal Tumor Stroma BRI RERE ., RAFHREDFRHAR
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Apoptosis of MSC by up-taking
CD8* T cell-released exosomes

Syste}(circulation Mex@stasis N. Seo, et al., Nature Commun., 9,435 (2018)
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assisted lectin microarray: a new
strategy for glycan profiling,
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A. Shimoda, et al. Small Methods, 2100785 (2021)
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4. ENABEMBFRETYY Y —LOSEN (ERFESFG)

H. Odaka, et al. BMC Gastroenterology, 22, 153 (2022)



