
ISBN  978-981-4364-45-4
V314

ENGINEERING OF 
POLYSACCHARIDE 
MATERIALS
By Phosphorylase-Catalyzed 
Enzymatic Chain-Elongation

Jun-ichi Kadokawa 
Yoshiro Kaneko

EN
G

IN
EER

IN
G

 O
F P

O
LYSA

C
C

H
A

R
ID

E M
ATER

IA
LS

K
adokaw

a | K
aneko

“This book covers a wide range of knowledge from the authors’ vast experience 
in the enzymatic synthesis of polysaccharides. The authors treat with authority 
subjects such as vine-twining polymerization and amylose-based nanomaterials, 
which are certain to catch the imagination of polymer chemists of all ages. The 
text will serve as a useful reference for years to come.”

Prof. Shin-ichiro Shoda
Tohoku University, Sendai, Japan

“Saccharide synthesis has been one of the most difficult processes in terms 
of the stereo- and regio-selectivity control due to the complicated structure, 
and actually polysaccharides were not successfully synthesized. The in vitro 
synthesis of saccharides in the past two decades, however, was made possible by 
employing enzymes as the catalyst. Hydrolases and phosphorylases are typical 
enzymes. This book focuses on phosphorylase-catalyzed chain elongation via 
glycosylation to produce poly- and oligo-saccharides having amylose chains. 
With these methods, it is now possible to readily prepare various new functional 
polysaccharide materials.”

Prof. Shiro Kobayashi
Kyoto Institute of Technology, Japan

Polysaccharides are attracting much attention because of their potential for 
application as new functional materials in many research fields. Enzymatic method 
is a very powerful tool for the precision synthesis of new polysaccharides, and the 
phosphorylase-catalyzed reaction is a major category in the enzymatic synthesis of such 
materials. This book focuses on advances in the practical synthesis of polysaccharides 
by phosphorylase-catalyzed enzymatic chain elongation from the viewpoint of 
polysaccharide engineering. It is a very useful source of information for researchers 
in polysaccharide engineering. Researchers and engineers in various academic and 
practical fields interested in the importance of polysaccharide engineering will also 
benefit from it.
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Polysaccharides and related compounds are attracting much 
attention because of their potential for the applications as new 
functional materials in many research fields such as medicine, 
pharmaceutics, food, and cosmetics. Therefore, precision synthesis 
of new polysaccharides with well-defined structure is becoming 
increasingly important. For this purpose, enzymatic method is a very 
powerful tool because the reaction proceeds in a highly stereo- and 
regiocontrolled manner. Furthermore, the structurally complicated 
polysaccharides are synthesized by the enzymatic method. 
Among the enzymes that have been employed for the synthesis of 
polysaccharides, phosphorylase exhibits a potential to be used for 
the practical synthesis of α-glucans. However, this enzyme had 
not been used in the wide variety of polysaccharide researches 
compared with hydrolases (glycosidases and glycanases). Nowadays, 
however, the phosphorylase-catalyzed reaction (polymerization and 
chain elongation) has been well-known and a major category in the 
enzymatic synthesis of polysaccharides.
 This book focuses on the advances in the practical synthesis 
of polysaccharides by the phosphorylase-catalyzed chain 
elongation on the basis of the viewpoint of polysaccharide 
engineering. Chapter 1 presents an overview of the importance 
of polysaccharides in materials engineering. The following three 
chapters deal with the fundamental aspects and characteristic 
features in the phosphorylase catalysis. The latter six chapters 
describe the practical synthesis of various polysaccharides 
materials by the phosphorylase catalysis, including polysaccharide-
synthetic polymer hybrids, heteropolysaccharides, polysaccharide 
supramolecules, soft materials, and nanomaterials.
 We believe that this book will provide an active source of 
information for research in polysaccharide science and engineering. 
Furthermore, this publication is directed to researchers and 
engineers in various academic and practical fields interested in the 
importance of polysaccharide materials.
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