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Construction of heat-resistant ethanol-fermenting fungus by ion beam mutation
and its application to consolidated bioprocessing

HOSHINO, Kazuhiro
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45 a -cellulose

In order to produce directly ethanol from unused lignocellulose resources, a
heat-resistant ethanol fermented filamentous fungus mutant strain which increased fermentable
temperature of ethanol fermented filamentous fungus and improved cellulase secretion ability by
carbon ion beam mutagenesis with a dose of 2,500 Gy, was constructed. By CBP process utilizing this
strain, we successfully produced ethanol directly from a -cellulose in an environment at 45



(CBP)

(SSF) CBP

CBP
CBP
CBP
n
" CBP
mxommEoMs  SaELZlok @srs. oum
e R Do
(4 € Q
e g &=
EALS—RASELS—Paé .. e/—h
EBTHRE L ]
HEREE :28°C >45C
-EREEORE
SEBEEORE L. T4/~ L REREOR E

(0 9)
y7enn—2 | 0008 RAATH -1
#L0-2 & " 7(CBP)

Cellulase

1-3 mm

-4,000 Gy

PE

CBP

45

45

CBP

(NITE)

5x 5 cm

100



HPLC

AFVE—LERE
(=7 500-4,0006y)

40°CcT8/—)L
RERARKE

IR
B

Cellulase$}' 3, H245°C

IS/ LRBERKRORR

(CBP)

27-28

45°C Cedllulase

53°C

45°C

[e2)
o

¥CaCo;

(g/L)
o

45°C

w
o o

—_
o

Concle;r)tration
o

o

1231412314 1231412314
\ | A i )

T
Aerobic

| LI T
anaerobic  aerobic anaerobic

Mutants No.

60
) =
340 3
2 5
S &
520 £
G) o
0 L L L L 0
0 24 48 72 96 120

Cultivation time (h)

45
50 g/L
36h 17gL
28 a
-Celluloase CBP
48h 56g/L
45
CM-3 a-Cellulose

endo-B-Glucanasc (EG),
(BGL), Cellobiohydrolase (CBH)

B-Glucosidase

cellulase
8

CBH

CM-3
CBP
gL

a-Cellulose

45°C 17




45 CBP

250

0 'l
0 24 48 72
Cultivation time (h)

150 | BGLiEE

0 1 1

0 24 48 72
Cultivation time (h)

1

M. Takano, K. Hoshino,
Production from Rice Straw by Simultaneous
Saccharification  and

Bioethanol

Fermentation  with
Statistical Optimized Cellulase Cocktail and
Bioresources and

Fermenting Fungus,

Bioprocessing, , Vol.5, 16, 2018

20

67
2015.10.26-28

M. Tekano, K. Hoshino, Lactic acid
Production from Paper Sludge by SSF with
Thermotolerant Rhizopus sp., Asian Congress on
Biotechnology 2015 (ACB2015), Kuala Lumpur,
Malaysia, 2015.11.15-19.

K. Tsunoda, M. Takano, K. Hoshino,
Construction  of  Thermotolerant  Ethanol
Producing Fungi by lon-beam Mutation and Its
Application to Simultaneous Saccharification and
Fermentation of Lignocellulose, Asian Congress
on Biotechnology 2015 (ACB2015), Kuala
Lumpur, Maaysia, 2015.11.15-19.

M. Takano, K. Hoshino,

Production from CaCOs-removal Paper Sludge

Bioethanol
by Thermotolerant Fermenting-fungus, The
International Chemical Congress of Pacific Basin
Societies 2015, Honolulu, USA, 2015.12.15-20

Rhizopus
2016
2016.3.26-30.
Xylose
2016 2016.3.26-30.
Xylose 64
2016.9.28-30.

K. Hoshino, M. Takano, M. Hatashita, Direct
Production of L-malic acid and Ethanol from

Lignocellulose by Consolidated Bioprocessing



Process with Schizophyllum commune Mutant,
17" International Biotechnology Symposium and
Exhibition (IBS2016), Melbourne, Australia,
2016.10.24-27.

S. Yamashita, M. Takano, M. Hatashita, K.
Hoshino, Constraction of Xylose-fermentable
Mutant from Thermotolerant Lactic Acid
Producing Fungi by lon-beam Irradiation, 17th
International  Biotechnology Symposium and
Exhibition (IBS2016), Melbourne, Australia,
2016.10.24-27.

M. Tekano, M. Hatashota, K. Hoshino,
Bioethanol Production from Paper Sludge by
Novel Thermotolerant Ethanol Producing fungus,
17th International Biotechnology Symposium
and Exhibition (IBS2016), Melbourne, Australia,

2016.10.24-27.

2017
( ) 2017.3.17.
Cdlulase
Ethanol
2017 2017.3.17-20.
Xylose 2017
2017.3.17-20.

R. lwakura, M. Takano, K. Hoshino,

Elucidation of Dimorphic Mechanism by
Intercellular cAMP of Mucor circinelloides.
Asian Congress on
(ACB2017), Khon Kaen, Thailand 2017.7.23-27.

K. Hoshino, M. Takano, M. Hatashita, Direct

Production of L-Malic Acid from Lignocellulose

Biotechnology 2015

with  Scommune Mutant Constructed by
Irradiation,
Biotechnology 2015 (ACB2017), Khon Kaen,

Thailand 2017.7.23-27.

lon-beam Asian Congress on

M. Takano, S. Yamashita, M. Hatashita, K.
Hoshino, High Temperature Ethanol Production
form Rice Straw by Cellulase Secreting Fungi
Stimulated by
Congress on Biotechnology 2015 (ACB2017),
Khon Kaen, Thailand 2017.7.23-27.

lon-beam Mutation, Asian

Xylose
69
2017.9.11-14.
o Ethanol
Cellulase 69
2017.9.11-14.
K. Hoshino, M. Takano, M. Hatashita,

Production and Characteristics of High-active
Cellulase Derived from Schizophyllum commune
for Efficient Hydrolysis of Lignocellulase, The
4" International Cellulose Conference (1CC2017)
2017.10.17-20/

S. Yamashita, M. Takano, M. Hatashita, K.
Hoshino, Construction of a High-performing
Fungus by lon-beam Irradiation form Ethanol

Production from Cellulosic Materials

@
HOSHINO, Kazuhiro
@
3
*)
(HATASHITA Masanori)
« )



