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Molecular basis and functional modulation of carbohydrate epimerases and
isomerases useful for carbohydrate conversion
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Carbohydrate epimerase/isomerases are essential for the diversification and
sophistication of enzymatic synthesis of carbohydrates. In this study, two carbohydrate epimerases,
cellobiose 2-epimerase (CE) and mannose 2-epimerase (ME) were studied: CE, the molecular basis of
the reaction specificity; ME, the structure-function relationship and the development of practical
enzymes with high specific activity. In CE, the four a -helices at the N-terminal end of the
catalytic domain were shown to contain structures important for isomerase activity. Additionally,
the substitution of a small amino acid for Asn, involved in the formation of a hydrogen bond with
sugar at reducing end, was shown to drastically enhance the reaction specificity for isomerization.
Although a highly active mutant enzyme of ME was not obtained, the crystal structure of ME was
successfully determined and structures important for substrate specificity was clarified.

cellobiose 2-epimerase mannose 2-epimerase AGE superfamily carbohydrate mannose cellobio
se



Glc Glc

2-
( B1l-4 Glc Man
CE) 2- (Glc-Man ME)
(Man-Fru MI)
(CE )
( )
ME
CE CE
ME
ME
(1)
pET-23a BL21(DE3)
IPTG Ni
Rhodothermus marinus CE

PCR
2)

CE Glc3-4Man  Glc[3-4Fru Glc3-4Glc
Glc3-4Glc+Glc3-4Man Glc[3-4Glc

GlcB3-4Glc+Glc[3-4Man
CE ME

(3) ME

ME 4 M sodium formate 20%

SPring-8 BL45XU X
Ruminococcus albus CE

486 mM



C))

0.25 mL
Glc3-4Fru
DNA
(1) CE
CE 1 CE)
(2 CE) 1 CE
Ruminococcus albus CE 2 CE Caldicellulosiruptor saccharolyticus CE
(a/x)s
- 1 23 45 67 89 10 11 12 R.
albus CE C. saccharolyticus CE 6
3 Glc[3-4Man
Glc3-4Fru C. saccharolyticus CE
R. albus CE ao- 1 2 3 4 C. saccharolyticus
CE o- 1 4
(2 CE
CE 2-OH
Rhodothermus marinus CE
Glc3-4Man  Glc[3-4Fru
Asn196 Ala Asn
His200 Lys
Tyrl24
(3) ME
Runella slythyformis ME X
ME
CE
o- 7 8
(€)) ME
ME
ME
3
N ME ME
ME Man
ME
ME C GFP ME

ME

5%

/ 1500



1 1 0 1

Wang Hang Sun Xiaomei Saburi Wataru Hashiguchi Saki Yu Jian Ose Toyoyuki Mori Haruhide 79
Yao Min
Structural insights into the substrate specificity and activity of a novel mannose 2-epimerase 2023

from Runella slithyformis

Acta Crystallographica Section D Structural Biology 585 595

DOl
10.1107/5205979832300390X

5 2 2
2-
2022
2022
Runella slithyformis 2- (RsME)
2022
2022

Wataru Saburi

Expansion of enzymatic synthesis of carbohydrates using novel carbohydrate-active enzymes

The 17th International Symposium of the Protein Society of Thailand

2022




Rhodothermus marinus 2- 2-0H

2024

2024

Wataru Saburi

Development of functional foodstuffs produced using carbohydrate-metabolizing enzymes

The 7th Sino-Japan Joint Symposium on Enzyme Technology

2023

http://1ab.agr.hokudai .ac.jp/biochem/







