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1-2-1　バイオマス生産（CO2固定化技術）
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1 http://www.igbp.net/
2 Proceedings of the National Academy of Science, USA (2005) 102, 18052-18056.
3 http://senryaku.jst.go.jp/teian/koubo/03_h2204.html
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1   BMC Genomics (2008) 9, 383
2   BMC Genomics (2007) 8, 448
3   Plant Biotechnology (2009) 26, 109-113
4   Plant Cell Physiol. (2008) 49, 291-300
5   Plant Physiol. (2003) 132, 1177-1185
6   Plant Physiol. (2008) 147, 552-561
7   2007 pp.668-674
8   Science (2007) 313, 1596-1604
9   http://eucalyptusdb.bi.up.ac.za/
10   Nature Biotechnol. (1999) 17, 808-812
11   Nature Biotechnol. (2006) 24, 395-396
12   Plant J. (2008) 54, 569-581
13   Nature Biotechnol. (1998) 16, 925-928
14   Proc. Natl. Acad. Sci. USA (2007) 104, 16816-16821
15   Nature (1995) 377, 495-500
16   Plant J. (2000) 22, 235-245
17   Nature Biotechnol. (2002) 20, 607-612
18   Nature Biotechnol. (2000) 18, 784-788
19   New Phytol. (2004), 137-145

1  Boerjan W. (2005) Biotechnology and the domestication of forest tees. Current Opinion in 
Biotechnology 16:159-166

2  Food and Agriculture Organization of the United Nations: Preliminary review of biotechnology in 
forestry, including genetic modification. (Forest Genetic Resources Working Papers, FRG/59E). 
Rome: FAO (2004) 

3  van Frankenhuyzen K., Beardmore T. (2004) Current status and environmental impact of 
transgenic forest trees. Canadian Journal of Forest Research 34: 1163-1180

4  Imhoff, M. L., L. Bounoua, T. Ricketts, C. Loucks, R. Harriss, W. T. Lawrence, (2004) Global 
patterns in human consumption of net primary production. Nature 429: 870-873.
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 cDNA SABRE 1 cDNA
ForestGEN 2  

1 http://134.160.66.22/sabre7/SABRE0101.cgi
2 http://forestgen.affrc.go.jp/
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2 3

4

1  Naeem et al. (eds) 2009. Biodiversity, ecosystem functioning, & human wellbeing. An ecological and 
economic perspective. Oxford University Press.

2 Millennium Ecosystem Assessment. (http://www.millenniumassessment.org/en/index.aspx)
3 European Communities, 2008. The economics of ecosystem services and biodiversity.
4 Business and Biodiversity Offset Program (http://bbop.forest-trends.org/)

【種間多様性の利用】　

1

JGI-DOE
12 2010 7 32 2
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1  UNCCD: Down to Earth 2008, UNEP Global Deserts Outlook 2006, UNCCD GEO4 report. 
2  UNCCD: GEO4 report. 
3  Ren et al., Nature Genetics, 37, 1141-, 2005.
4  Hirayama & Shinozaki, Plant J., 61, 1041-, 2010.
5  17

CIMMYT (http://apps.cimmyt.org/english/wpp/gen_res/dreb.htm).
6  (http://www.alrc.tottori-u.ac.jp/).

【寒・湿・熱地での植物生産】

1

2

RNA
3

4 QTL
ERF
5
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2

1 2
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4 CO2 5
CO2 6

1 http://press.jal.co.jp/ja/uploads/20090130 pdf
http://www1.eere.energy.gov/biomass/pdfs/algal_biofuels_roadmap.pdf

2 http://www.algae.wur.nl/UK/applications/energy/Biofuels/
3 Chisti, Y., 2007. Biodiesel from microalgae. Biotechnology Advances, 25 (3 , 294–306.
4 National algal biofuels technology roadmap, May 2010

【バイオ水素】
3

FeNi

Masukawa et al. 2007
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【注目動向】
 DOE
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 DOE
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 UNICAMP NIPE-Unicamp Ethanol Project 
2007 Bioethanol Science and Technology 

Center CTBE

 2008 2
 2009 8

2010 5 98 /
 2009 Craig Venter

200
 2009
 5 700 2007 2020

10 2007
 CO2 2010
 2009 1 7 CA 737-
800

 http://www.algae.wur.nl/UK/applications/energy/Biofuels/
 http://science.kwansei.ac.jp/~matsuda/CCM7WP/CCM7
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2 Feher and Schmidt, J. Chem. Inf. Comput. Sci. 2003, 43: 218-227
3  Farnsworth, N. R. 1988. Screening plants for new medicines. Chapter 9 in Biodiversity, ed. E.O. 

Wilson. Washington, D.C.: National Academy Press.
4 Saklani and Kutty, Drug Discovery Today, 2008, 13: 161-171
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4 Plant Biotechnology Journal (2010) 8, pp. 525–528
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1  http://www.ema.europa.eu/docs/en_GB/document_library/Scientific_guideline/2009/09/
WC500003154.pdf

2  http://www.aphis.usda.gov/brs/pdf/Pharma_Guidance.pdf
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1-4-1　作物増産技術
【概況】
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1  Food: The growing problem. Nature 466, 546-547 (2010)
2  http://www.cbijapan.com/d_investigation/d_investigation_13.html
3  Takeda, S. and Matsuoka, M. (2008) Genetic approaches to crop improvement: responding to 

environmental and population changes. Nature Rev. Genet. 9, (6) 444-457.

【穀物・飼料作物】
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bmr

DNA 3

TDN
4

5

1  http://www.maff.go.jp/j/tokei/sihyo/index.html
2  21

 http://www.maff.go.jp/j/tokei/kouhyou/sakumotu/menseki/index.html#y3
3  http://rms1.agsearch.agropedia.affrc.go.jp/contents/kaidai/shiryosakumotsuNo29
4    2009. 
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5  Ookawa, T., Yasuda, K., Kato, H., Sakai, M., Seto, M., Sunaga, K., Motobayashi, T., Tojo, S. and 

Hirasawa, T. 2010. Biomass production and lodging resistance in Leaf Star , a new long-culm rice 
forage cultivar. Plant Prod. Sci. 13: 58-66.
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J.H. 2009. Advances in maize genomics and their value for enhancing genetic gains from breeding. 
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1

1910

2 3

N2O

4

5

1  http://www.maff.go.jp/j/zyukyu/anpo/5-5.html
2  http://www.nikkei-science.com/page/magazine/9712/N.html
3  http://www.maff.go.jp/j/wpaper/w_maff/h20_h/trend/part1/chap1/t1_03.html
4  Miwa et al., Plant Journal. 46, 1084 (2006): Miwa et al., Science 318,1417 (2007): Ishimaru et al., 

Proceedings of the National Academy of Sciences USA 104: 7373 (2007)
5  Fukuoka et al., Science 325, 998 (2009)

【低肥料農業】
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1 Haas et al., Nature 461, 393 (2009)
2 http://www.niaes.affrc.go.jp/magazine/118/mgzn11804.html
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【高効率水利用農業】
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【注目動向】
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  http://www.seedplanning.co.jp/press/2010/2010080501.html
2  2010 BP pp. 926-937 (2009)
3   H. De Steur et al., Health impact in China of folate-biofortifi ed rice, Nature Biotechnol., 28:554-556 

(2010)
4  21 pp. 1-43 (2006)
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【アレルギーの予防と緩和】
30 40

26%

2,260 600 1 QOL
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 http://www.nias.affrc.go.jp/gmo/
3  Graff et al., Science, 27: 702-704 (2009)
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グリーン・バイオ・イノベーションに向けた
重要な研究開発領域

第2章

2-1 CO2 資源化に資する高度光利用技術の開発

2-2 高生産・環境適応植物の設計と作出

2-3  資源エネルギー低投入型の高バイオマス・高品質バ
イオマス生産植物の開発

2-4  持続的農業生産の基盤となる植物共生デザイン技術

2-5  バイオマス増産にむけた食用・飼料用作物の次世代
育種技術の開発

2-6 植物工場等を活用した高付加価値植物の創製

2-7  生物機能を活用したバイオリファイナリー、環境修
復技術の開発

2-8  バイオ燃料・素材生産を目指した微細藻類の代謝改
変とゲノム育種技術の確立

2-9  植物多様性の化学資源の利活用に向けた基礎研究と
トランスレーショナルリサーチ
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2-1　CO2資源化に資する高度光利用技術の開発

●提案の内容

4 1
2 ATP

NADPH 3 ATP NADPH CO2 RuBP
CO2 Rubisco 4

4
10 1 4

1
2 3

Rubisco Rubisco CO2 CO2

C4 CO2 CAM
4

10
10 20 CO2

CO2

CO2

1 4
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2-3  資源エネルギー低投入型の高バイオマス・高品質バイオマス
生産植物の開発
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2-4　持続的農業生産の基盤となる植物共生デザイン技術
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2-5　バイオマス増産にむけた食用・飼料用作物の次世代育種技術の開発

●提案の内容
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2-6　植物工場等を活用した高付加価値植物の創製

●提案の内容
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ゲノム育種技術の確立
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●成果の波及効果
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●提案の根拠
 

 

 

 

 

 

●成果の波及効果
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