B ES 114004 5—-2
THEREREE
ENERFMAEFTORBBEAERRME T —IN—X-EZEER)
HRT—~ . - . N o
1) as | VAV LEEBERVEREREANASAY T 74+ ) — RS
HET—< Research and development of next generation biorefinery using the
(F%3Z) az | cellulosome—puroducing bacterium
i3 haht cc | #)yawL %)14% HERHR s 2012 ~ 2013 &
rRK
= E¥F ce | HA & WEEE R 20134
=4
% A—-v= cz | Tamaru Yutaka SRR EIRFENZERE
AEAREXE oo B &
FrEHERE - BiE | B KRFEAZERFERFIREYEREATE - HIF

BIE ea (600 F~800 FFIREICFEDHTIEELY, )

EAEDFENDIRILF—BEEIZDFIRILEY—ELT, “BERREIRILY—"ITEENEFTDLEEDIT/NNS
FRRAFALBELRYPFINTIND, ZCT. BHERETHIEN TV EREYDEREC 2Ly —HitaEEFI AL
=L A—RZBNAF T AN D EZH/RDNAT R DEELGE DINAF I T7AF)—IZE T 5 MERORE
MAWBHEELEO>TWD, AARTIEL., ©ILOY—LEESRE Clostridium cellulovorans ZRATHIET, 13
FRANSHINE-HEE->FREIDO—EDTOERE—ELTITA 5 0BP(Consol idated Bioprocessing) Mk ik
HETOIEEBIT. NAF ) TFAF)—IZEBRBRPERFIEHESOERICEHT S EFBMELT:,

C cellulovorans 7/ LNIEBRH S, REHN IR/ — LR BBRREF T HIEEALMNILI-, Z2 T BAATER
WAL yA—En-H#ERNT. C cellulovorans |Z& 2L - T8/ — )L EEEZ LD CBP MATEEM ES A D& ST
7ot TDFER. C cellulovorans |$15&E 9 BT ALy —ikE e nfEd L. T2/ —IVESEET
BHIENFIBALTz, SBIZ, € cellulovorans |TERFFETHILT. BEKRIYVIFZ/—ILEEELH 1.7 E20
TEBETWMEBTAHEICHYILTz, £1=. C cellulovorans ERILHBEETHY. TR/ —ILHKEGEEETS C
acetobuty!icum EFIEETHET, Lalbyd—HENSD TR/ —)VEEZHA =, 2L BINAF)T7H5—I"da
Ly —m#ES OB T C cel/lulovorans & 1 BRIEEL. ZD#& C acetobuty!icumZx AL CGERGREEELT:
#ER. C acetobuty!icum&HEHLI-GRERX 2+ n-butano| A& ENT=,

LEDSERMNS, C cellulovorans ZERTAHZETEILO—RAZRNAAIZANSD CBP Fl/ A7 B4} FEAYA]
BETHAZENBELM ST,

Question: [C. cellulovoransh 53 R a] BEZZ/NA AT A &R : 1

WELI-CBPE! HHE. S, b YEOTES. YO X EEYA. HIER

DARTLEIT? B, HMAEYE. RERTIZ{RASVD, ete...

1 DDRIAT—FIT/INAAZEH !

1
INAF TR RS
(Y —L, 7)—5 i EER)
‘ ) ‘ ’ l ) ‘ (o)
u ovol ans Cy W Eﬂf W’] [%
co co ‘::vo) I cD ‘?3’
L C. acembutvhcum )
Ei‘itl:% k %Eg 3 Answer:
INAFTH/—)L | y——
aHEs o)A ERER ;ibiagésa
< ; SAA I DEM
%(L LR INAFAT /=)L |
F—T—F ra Clostridiumig iny—L INAFTH/—)L INAATHBI—)L

(UTFIFEALGWTSES, )

BhRBA -8 Ta

MEREES an

MEEEES Ac

&S

_1_




REXE (COMBERRLFHME - IECODVWTRALTILEZSLY, )

M iZRBce | A noncel lulosomal mannanase26E contains a CBM59 in Clostridium cellulovorans
pLid
.. | E#&% ca |Kosuke Yamamoto, | szt ec | BioMed Research International
B Yutaka Tamaru
R— GF 1 ~ 1 FITE cE 2 0 1 4 | &5 ep Vol. 2014
sariEsges | Profile of native cellulosomal proteins of Clostridium cellulovorans adapted to
2t various carbon sources
o EHEL oA | H Morisakaetal. | #5554 ac | AMB Express
STy
R— oF 37 RITHE o 2 0 1 2 | &% oo Vol.2
saimeEcs | LaAA— Ty T A —LEBET HEENAAEM : LA — TSy T —LEHEET
" BB/ \A Al - N A T2
.. | EE®G oo | ILARES, HALE | #354 oc | Journal of Environmental Biotechnology
Rty
R—Y GF 83 ~ 86 RITHE ce 2 0 1 2 | &8 cp Vol. 12, No. 2
EHE% HA | Yutaka Tamaru and Ana M. Lépez-Contreras
7
EL He Cellulose — Biomass Gonversion: Chapter 6 Lignocel lulosic Biomass Utilization Toward
= Biorefinery Using Meshophilic Clostridial Species
HiiRE HB InTech FITH HD 2 0 1 3 | A - HE 14
EEL va | )IIBE#E=BR, HA &
EL He [NNA AR AN BEERAEORIE-EILS—E - ASEILS—FEEFFDLELT]
== LAYy —LDEYR - BFAEDES
HhRE HB O—ILI—HRR | BITE HO 2 0 1 2 | #N -V HE 5
PRXEE ez

Lignocel lulosic biomass such as agricultural, industrial, and forestry residues as well as
dedicated crops constitute renewable and abundant resources with great potential for a low cost and
uniquely sustainable bioconversion to value—added bioproducts. Thus, many organic fuels and chemicals
that can be obtained from lignocellulosic biomass can reduce greenhouse gas emissions, enhance energy
security, improve the economy, dispose of problematic solid wastes, and improve air quality. In
particular, liquidbiofuels are attractive candidates, since little or no change is needed to the current
petroleum-based fuel technologies. However, the biorefining process remains economical ly unfeasible
due to a lack of biocatalysts that can overcome costly hurdles such as cooling from high temperature
pumping of oxygen/stirring, and neutralization from acidic or basic pH. Therefore, bioconversion of
the lignocellulosic components into fermentable sugars is an essential step in the biorefinery.

A significant amount of research has been dedicated to engineering organisms that are capable of
consol idated bioprocessing (CBP). These CBP organisms are anticipated to have the ability to efficiently
degrade lignocel lulose, and to convert the resulting sugars to biofuels and chemical compounds at high
productivities. Towards this goal, the production of biorefinery products from lignocel lulose has been
shown to be feasible using mesophilic clostridia. Both the successes and problems encountered in
establishing new pathways in clostridial species will aid in the adaptation of the consolidated
bioprocessing strategy in related mesophilic clostridial species such as C/ostridium cellulovorans and
C acetobuty!icum

In this study, we succeeded to construct CBP system in combination between C ce//u/ovorans and
C acetobuty!icum to produce n-butanol in addition to ethanol production from shreddered paper wastes
as unused biomass. Finally, [ would like to thank Sumitomo Foundation for Environmental Research to
accept and support our research project.




