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scyllo-inositol production using inositol catabolic pathway in Paracoccus sp. 43P.
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In this study, we aimed to develop a scyllo-inositol (SI) production system from m

yo-inositol (M), using MI dehydrogenase (lolG) and scyllo-inosose reductase (LgdA) of Paracoccus sp. 43P.

In vitro reaction with both the enzymes produced 17.8 mM SI from 50 mM MI after 10 h reaction, showing th
at these enzymes can be used for SI production, with relatively high conversion rate (35%).

The iolE deletion mutant of strain 43P, which blocks downstream catabolism of scyllo-inosose, was constru

cted and used for bioconversion of MI to SI. This strain achieved about 20% conversion to SI after 96 h cu

Itivation in a minimal medium with galactose as a carbon source.

scyllo-inositol myo-inositol Paracoccus sp. 43P bioconversion



Inositol
9
myo-inositol (MI)
( )
Inositol
MI
D-chiro-inositol (DCI)
scyllo-inositol (SI)
p
Sl
Yamaoka

(Microb. Cdll Fact., 10, 69, 2011)

inositol MI dehydrogenase
(l0lG) Sl dehydrogenase
(scyllo-inosose (SIS) reductase)

Ml Sl

50
L-
Paracoccus sp. 43P

L-

L-glucose dehydrogenase (LgdA)
inositol

LgdA  L-glucose dehydrogenase
Sl dehydrogenase
SIS reductase
iolG
43P Sl

LgdA SIS reductase

43P lolG
LgdA Ml Sl

Fig. 1

HO OH HO OH

HO---~§:>—DH HOv---§:§—DH

HO  OH HO  OH
scyllo-inositol myo-inositol

HO ’ou

scyllo-inosose

IolE

5 IoIElAl%O)fgrf#’*%é‘
myo-inos rtol
scyllo-inositol| ZE# %=}

D-2,3-d|keto-4-deoxy—epl ~inositol

TolC
Fig. 1.
(@D} lolG
43P iolG PCR
(Ml
dehydrogenase)
LgdA
Ml Sl
(2) 43P iolE
pBBR1IMCS2 mob
puUC19 pUC19mob
iolE ORF ORF Km
tra
S17-1
43P Km
PCR iolE
(3)iolE Sl
iolE Ml
Ml S HPLC
(@D} lolG
43P io0lG PET system
N Histag
MI dehydrogenase
0.19 U/mg protein
lolG LgdA
Ml S

pH 7.0
sl



pH LgdA pH6.0 lolG
pH 9.0

pH 7.5 45
S|
10 178 mM Sl
(Fig. 2)
Ml (50 mM)
35

5 8

M1, S| (mM)
=

0
0 100 200 300 400 500 600
Reaction Time (min.)

Fig. 2.
Sl

10lG-LgdA coupling

43P lolG LgdA

Sl

Sl

(2) 43P iolE
43P
SIS inositol
inosose dehydratase
iolE 43p
mob
43P
pUC19mob
pUC19mob
ORF

iolE ORF
pBBR1IMCS2 Km
43P
Km
PCR

S17-1
43P
Km
iolE Km

MI inositol

3)iolE S

iolE 50 mM Ml

Sl D-glucose
96 6.6 MM S
D-galactose
10.1 mM
( 20 ) DCI 44 mM
(Fig. 3)
tryptone
yeast extract rich
Sl
D-galactose
DCI 43P
loll (inosose isomerase)
iolE-ioll
12
50
M 10
40
= 48
g 3
S301 g
<& -6
g
3: 20 1, 2
10 1,
0 \" - =]
25 50 75 100
Cultivation Time (h)
Fig.3. 4iolE Sl
HPLC
43P inositol
Ml S
Sl
ioll
43p
0
0



€Y
NAKAMURA Akira

10207863



