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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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~ USEthanol Production from Corn
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B Estimated to reach $67.13 Billion in 2015...

Markets and Markets 2011

B ... 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 RlT@
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International Collaboration Results in New,
More Efficient Bioconversion Pathway
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US - Japan: International Collaboration
Realization of Biorefineries

Non-food RITE Bioprocess
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e Propanol, Aromatics, etc. (Feed use; Methionine, etc.)
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Automobile materials, Packing material, Polymers Electric parts, Carbon fiber,
Various resin, Chemical building blocks, etc...
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Corynebacterium glutamicum
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Corynebacterium glutamicum
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One German group,

recognized the merits of the RITE bioprocess

C. glutamicum ATCC 13032
(Germany)

Aerobic Anaerobic
(growth) (Aeration stopped)

After the aeration stop
- Cell growth arrested
- Increase lactic acid production

Neuweger, Kalinowski et al. BMC Systems Biology 3 :82. 2009.
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Another German group produced isobutanol

by applying the principle of the RITE bioprocess
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Blombach, Wendisch, Eikmanns et al. Appl. Environ. Microbiol. 77: 3300-3310. 2011.
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Published papers about Corynebacterium

1 |Kramer R (Germany) 117 Kramer R (Germany) |l . "

2 |Yukawa H (Japan) 102 Yukawa H(Japan) !

2 |Kalinowski J (Germany) 102 Kalinowski J (Germany) g—!—'_—"

4 |Eggeling L (Germany) 98 Eggeling L (Germany) ""_———'

5 |Sahm H (Germany) 95 Sahm H (Germany) g

6 |Tauch A (Germany) 89 Tauch A (Germany) !— —

7 |Puhler A (Germany) 85 Puhler A (Germany) !’-

8 |Eikmanns BJ (Germany) 77 Eikmanns BJ (Germany) | J 2006
8 |Burkovski A (Germany) 77 Burkovski A (Gemmany) i |2007
10 |Wendisch VF (Germany) | 61 Wendisch VF (Germany) |l | :2222
10 |Bott M (Germany) 61 Bott M (Germany) i I i ' 42010
12 | AJINOMOTO Co., Inc. 50 AJINOMOTO Co,, Inc. | 42011
13 [Martin JF (Spain) 43 Martin JF (Spain) i 42012
13 | Gil JA (Spain) 43 Gil JA (Spain) | -

15 | KYOWA HAKKO BIO Co., Ltd. 41| KYOWA HAKKO BIO Co., Lid. |l

16 | Wittmann C (Germany) 40 Wittmann C (Germany) |

17 |Patek M (the Czech Republic) | 38| Patek M (the Czech Republic) s

18 | Ikeda M (Japan) 34 Ikeda M (Japan) g,

19 | Sinskey AJ (USA) 33 Sinskey AJ (USA)

* Search by PubMed 0 10 20 30 40 50 60 70 80
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