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Studies on cellulases for the construction of biorefinary from cellulose
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We developed ventilation-mediated simultaneous ethanol fermentation and recovery
system with a thermo-tolerant yeast strain, K. marxianus. Running the system, apparently pure ethanol (28
g) was recovered from cellobiose (100g) by growing recombinant expressing 3 -glucosidase from a
thermo-tolerant fungus. To create much more thermo-stable enzyme, we mutagenized its gene and obtained
five mutant enzymes showing higher thermo-stability than the wild tyﬁe enzyme. These mutations were
integrated in one enzyme molecule and the mutant enzyme showed 10 igher Tm value,than that of wild
type enzyme. The mutant enzyme showed the same specific activity on its substrates with that of wild type
enzyme. The transformant with this mutant enzyme gene showed 1.3times higher productivity of ethanol
compared with the strain having wild type B -glucosidase gene. The mutant enzyme was crystallized and the
crystalline structure was determined at the 2.7 resolution.



o

@ B -

®

4

®

®

@
K. marxianus

S. cerevisie

3 L jar, ABLE, Tokyo, Japan
1L 1N NaOH pH 5.0

400 rpm
2L
10
K. marxianus
70.5¢ 77.4
g 90%
K. marxianus -
0Dgee=5-9
24 ODgo=43.5
5 1
S. cerevisie RIB1004
3 L/min air
30
30 S.
cerevisie 0Dgp0=30.0
57.7 ¢ K. marxianus
K. marxianus
S. cerevisie (2
) K. marxianus
S. cerevisie
36 60.0 g K.
marxianus 24 70.5¢
3 L/min
air 45 K. marxianus

S. cerevisie
K. marxianus 24
79.6 g
66.4 g

45 30
45

S. cerevisie 45
S. cerevisie
K. marxianus
48

49.4 g
70%



30

HPLC
® B -
B - K. marxianus
1
[3 -
(BGLI) K. marxianus
Bgll
60
K. marxianus
2
2
-3-
a -factor
BGLI
3
1L 10%
0Dgy=0.01
3 L/min air 400 rpm
ODGOO
30
Bgll
36
72
31.69 41%
22.1g
30 0Dge=27.7
45
30
Bgll 36 29.5g
51% 27.59
30
30 72
45 36
45
[3 -

30 45 B -

(€)
3
-B -1,4-
B -
ENG1 CBH1 BGLI K. marxianus
5 YG1451-1455 B -

0.64-0.75U/ml 0.22-0.31 U/ml
1.9-2.2 mu/ml

[3_
40 3
5 YG1451-1455
14.3 mM
0.09 mM
0.52 1.03mM
12
YG1452 B -
4 B -
BGLI Rosetta-gami B DE3
SDS-PAGE 90 kDa
E.
coli Bgll
Error-prone PCR Bgll



5
60
1
200
m
10
®)
1.3
®)
X
2.7
1

Matsuzaki C, Nakagawa A, Koyanagi T,
Tanaka K, Minami H, Tamaki H,
Katayama T, Yamamoto K, Kumagai H.
Kluyveromyces marxianus-based platform
for direct ethanol fermentation and
recovery from cellulosic materials under
air-ventilated conditions. J. Biosci.
Bioeng. (2012) 113, 604-607

o 1
5748979
22 10 12
27 5 22

o

@

KUMAGAI, hidehiko

70027192

YAMAMOTO, kenji

70109049
(KATAYAMA, takane)

70346104



