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Cellulose Cellobiose (C4-Cp) I— Adaptive mutant for cellobiose uptake ability b
CH,0H  CH,OH \
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&
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OH
--------------------- - / Transporter 49
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Hemicellulose Xylose (C5) |/ Chromosomal integration for xylose metabolic ability

promoter promoter

HOH,C ~O~_ OH
Kf"‘ ) L {xyiA » A xylB >-I

OH xylose isomerase  xylulokinase

Arabinose (C;) [ Chromosomal integration for arabinose metabolic ability 3)

HOH,C _~O~_ OH

L-arabinose isomerase
OH OH L-ribulokinase L-ribulose-5-P-4-epimerase

1) Microbiology 149: 1569-1580. 2003. 2) Appl. Environ. Microbiol. 72: 3418-3428. 2006. 3) Appl. Microbiol. Biotechnol. 77: 1053-1062. 2008.
4) Appl. Environ. Microbiol. 75: 3419-3429. 2009. 5) Appl. Microbiol. Biotechnol. 85: 105-115. 2009. 6
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Patent application/ registration by RITE

P1) W02009028582 P11) WO2005010182A1
P2) W02009131040 P12) US7368268

P3) PCT/JP2009/060637 P13) JP4294373

P4) JP2009050236(A) P14) JP3869788

P5) JP2009083668 P15) JP4171265

P6) JP2009039031 P16) EP1291428A1
P7)JP2009183259 P17) US7598063

P8) JP2007295809 P18) CN1436240

P9) JP2007043947
P10) EP1647594A1

P19) IN209524
P20) JP2002510689

P13),P14),P16),P17),
P18),P19),P20),7)

Ethanol

\ P1),P2),1)\A

Isopropanol

Publication by RITE

1) Appl. Microbiol. Biotechnol. 77:1219-1224. 2008.
2) Appl. Environ. Microbiol. 72:3418-3428. 2006.

3) Appl. Microbiol. Biotechnol. 77:1053-1062. 2008.
4) Appl. Microbiol. Biotechnol. 81:691-699. 2008.
5) Appl. Environ. Microbiol. 75:3419-3429. 2009.

6) Appl. Microbiol. Biotechnol. 85:105-115. 2009.
7) J. Mol. Microbiol. Biotechnol. 8:243-254. 2004.
8) J. Mol. Microbiol. Biotechnol. 7:182-196. 2004.
9) Appl. Microbiol. Biotechnol. 68:475-480. 2005.
10) Appl. Microbiol. Biotechnol. 81:459-464. 2008.
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14
15
16
17
18
19

20

o

Succinic acid

Branched-chain

Microbiology 155:3652-3660. 2009.

J. Bacteriol. 191:4251-4258. 2009.

Appl. Microbiol. Biotechnol. 83:315-327. 2009.
J. Bacteriol. 191:968-977. 2009.

Appl. Microbiol. Biotechnol. 81:291-301. 2008.
Appl. Microbiol. Biotechnol. 78:309-318. 2008.
J. Mol. Microbiol. Biotechnol. 15:16-30. 2008.
Microbiology 154:264-274. 2008.

)
)
)
)
)
)
)
)
)
) J. Mol. Microbiol. Biotechnol. 8:91-103. 2004.

amino acids(L-Valine™)

Appl. Microbiol. Biotechnol. 78:449-454. 2008.

T

Isobutanol

P6),P7),18)
Butanol

21) Biochem. Biophys. Res. Commun.
289:1307-1313. 2001.

22) J. Biosci. Bioeng. 92:502-517. 2001.

23) Microbiology 149:1569-1580. 2003.
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B Biorefineries will generate $ 230 Billion by 2020
World Economic Forum 2010

B Biorefineries might be worth $300 Billion by 2030

World Economic Forum 2011
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B Estimated to reach $ 67.13 Billion in 2015...
Markets and Markets 2011

W ... And soar to $98.5 Billion by 2020
Pike Research 2011

B As much as 20% of chemical industry will be
biobased by 2020.

chemicalweek Dec. 2010

Biofuel gives you lemons??

Make green-chemicals first

Biofuels Digest
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Pretreatment methods Dilute-acid Steam explosion Alkaline water
Raw materials Corn stover Bagasse Wheat straw
Acetate 43 70 28
Furfral 13 11
5-HMF 2.4 3.2
4-HB 0.9
Vanillin
Formate 22 91
Inr(lir?li\;())rs p-coumaric acid 2.9
Ferulic acid 1.1
Glycolic acid 17
Lactic acid 4.9
Succinate 2.5
Malate 1.2
Coniferylaldehyde

F
L ‘;‘\
L n 17
P
| —
F i of Inr

Technology for the Earth

Supercritical water

Cedar

5.4

0.5

1) Nicholas et al. Applied Biochemistry and Biotechnology 121-124: 379-390. 2005.
2) Martin et al. Applied Biochemistry and Biotechnology 98-100: 699-716. 2002.

3) Klinke et al. Bioresource Technology 82:15-26. 2002.

4) Miyafuji et al. Applied Biochemistry and Biotechnology 121-124: 963-971. 2005.
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Dilute-acid Steam explosion Alkaline water Supercritical water
treatment treatment treatment treatment

Appl. Environ. Microbiol. 73:2349-2353. 2007.
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