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Plants for Knowledge
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Bio-economy

• Food and feed production

• Feedstock for industry

• Environmental remediation

Through a sustainable agriculture
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Challenge

We need GM agriculture to:

Increase agricultural productivity

Provide income for the rural poor

Not extend the amount of arable land used

We need substantial investment in international agriculture

We need to assure that emerging and developing countries can 
create SMEs and a seed industry to bring GM crops to the market

In 2015 the Millennium Goals will not be met if we stay 
with business as usual
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Plant Biotechnology

GM crops

Arguments 
against the 
science

Arguments 
against the 
commercialised 
products
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Lessons from Molecular Evolution 

• The living world is one large 
gene-pool of functional and 
pseudogenes

• This gene-pool is 
permanently evolving, this is 
the base of evolution

• Nature is one big genetic 
laboratory

• It is very misleading to talk 
about human gene, pig gene, 
rat gene etc. 



Plant Biotechnology a Cornerstone for a Knowledge Based Bio-Economy

Biotech in Flanders, 13 September 2010

Science based solutions !

Food Health
Natural, Environmental
& Political Challenges

Drivers of the global Knowledge Based 
Bio-Economy (KBBE)

http://rds.yahoo.com/_ylt=A9gnMiC.xmJF42IAsPmJzbkF;_ylu=X3oDMTBkYzBxNmRrBHBvcwMyNgRzZWMDc3I-/SIG=1fd9758ru/EXP=1164187710/**http:/images.search.yahoo.com/search/images/view?back=http://images.search.yahoo.com/search/images?p=Rice+Field&ei=UTF-8&fr=yfp-t-501&b=21&w=532&h=800&imgurl=i1.trekearth.com/photos/6007/rice_field.jpg&rurl=http://www.trekearth.com/gallery/photo88930.htm&size=147.4kB&name=rice_field.jpg&p=Rice+Field&type=jpeg&no=26&tt=20,741&oid=7b6ada580b6f7846&ei=UTF-8
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Biotech crop history

1904, Agrobacterium
tumefaciens

1974, Ti
Plasmid, Gent

1990’s
genomics

1996
Commercial

launch

http://rds.yahoo.com/_ylt=A9iby4GL3lJF7QcBxFaJzbkF;_ylu=X3oDMTBjdmNoOTVjBHBvcwMyBHNlYwNzcg--/SIG=1gd463pfr/EXP=1163145227/**http:/images.search.yahoo.com/search/images/view?back=http://images.search.yahoo.com/search/images?p=CROWN+GALL&ei=UTF-8&fr=sfp&x=wrt&w=180&h=143&imgurl=soilplantlab.missouri.edu/plant/images/crowngalleuonymus.jpg&rurl=http://soilplantlab.missouri.edu/plant/diseases/crowngall.htm&size=12.9kB&name=crowngalleuonymus.jpg&p=CROWN+GALL&type=jpeg&no=2&tt=385&oid=2be3f4eef1bb27cc&ei=UTF-8
http://rds.yahoo.com/_ylt=A9iby4XN3lJFpo8A12qJzbkF;_ylu=X3oDMTBkdjI4bXVrBHBvcwMyNARzZWMDc3I-/SIG=1f0239jb3/EXP=1163145293/**http:/images.search.yahoo.com/search/images/view?back=http://images.search.yahoo.com/search/images?p=Ti+PLASMID&ei=UTF-8&fr=sfp&b=21&w=150&h=255&imgurl=www.biokurs.de/skripten/bilder/arabido.jpg&rurl=http://www.biokurs.de/skripten/13/bs13-11.htm&size=10.3kB&name=arabido.jpg&p=Ti+PLASMID&type=jpeg&no=24&tt=90&oid=1d0e61e8c2c7bb38&ei=UTF-8
http://rds.yahoo.com/_ylt=A9iby4XN3lJFpo8A4GqJzbkF;_ylu=X3oDMTBkdGI0bGR1BHBvcwMzMwRzZWMDc3I-/SIG=1f0r3fblt/EXP=1163145293/**http:/images.search.yahoo.com/search/images/view?back=http://images.search.yahoo.com/search/images?p=Ti+PLASMID&ei=UTF-8&fr=sfp&b=21&w=397&h=468&imgurl=biologi.uio.no/plfys/haa/gif/bi150.jpg&rurl=http://biologi.uio.no/plfys/haa/gen/gmo.htm&size=34.9kB&name=bi150.jpg&p=Ti+PLASMID&type=jpeg&no=33&tt=90&oid=f80a43db5b389c5c&ei=UTF-8
http://rds.yahoo.com/_ylt=A9htfR4X31JF6cQAXcyJzbkF;_ylu=X3oDMTBjMHZkMjZyBHBvcwMxBHNlYwNzcg--/SIG=1f3qossfn/EXP=1163145367/**http:/images.search.yahoo.com/search/images/view?back=http://images.search.yahoo.com/search/images?p=Ti+PLASMID&ei=UTF-8&fr=sfp&b=1&w=400&h=246&imgurl=www.biokurs.de/skripten/bilder/tiplasmid4.gif&rurl=http://www.biokurs.de/skripten/13/bs13-11.htm&size=17.6kB&name=tiplasmid4.gif&p=Ti+PLASMID&type=gif&no=1&tt=90&oid=fa94a3ad73953c74&ei=UTF-8
http://rds.yahoo.com/_ylt=A9iby4cz4VJFCksAJ9iJzbkF;_ylu=X3oDMTBkcTlrMWYxBHBvcwM4MwRzZWMDc3I-/SIG=1hi732tpo/EXP=1163145907/**http:/images.search.yahoo.com/search/images/view?back=http://images.search.yahoo.com/search/images?p=TRANSGENIC+PLANT&ei=UTF-8&fr=sfp&b=81&w=360&h=205&imgurl=www.colostate.edu/programs/lifesciences/TransgenicCrops/images/cotton.jpg&rurl=http://www.colostate.edu/programs/lifesciences/TransgenicCrops/what.html&size=17.0kB&name=cotton.jpg&p=TRANSGENIC+PLANT&type=jpeg&no=83&tt=522&oid=1a3483c93e712d0a&ei=UTF-8
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Systems Biology: compressing history

•Metagenomics
•Functional genomics
•Transcriptomics
•Proteomics
•Metabolomics

Explosion of new information

Creation of new knowledge

Generation of new products

POLITICAL, 
FINANCIAL,
PRIVATE 
SECTOR
SUPPORT 

PUBLIC
SECTOR
VISION 

http://uk.wrs.yahoo.com/_ylt=A9htdaIUGzZEIToBJERWBQx./SIG=12048f439/EXP=1144482964/**http:/www.solvayamerica.com/images/quad.jpg
http://uk.wrs.yahoo.com/_ylt=A9htfGSHGzZE.YYAUCtNBQx./SIG=1dor8bsmm/EXP=1144483079/**http:/uk.search.yahoo.com/search/images/view?back=http://uk.search.yahoo.com/search/images?ei=UTF-8&fr=sfp&p=genes&w=137&h=268&imgurl=www.rss.org.uk/careers/brochure/images/genes.jpg&rurl=http://www.rss.org.uk/careers/brochure/brochureic.html&size=20.4kB&name=genes.jpg&p=genes&type=jpeg&no=5&tt=59,910&ei=UTF-8
http://uk.wrs.yahoo.com/_ylt=A9htdaGQHDZEzlsA46VNBQx./SIG=1dkdo8esa/EXP=1144483344/**http:/uk.search.yahoo.com/search/images/view?back=http://uk.search.yahoo.com/search/images?p=Antibodies&ei=UTF-8&fr=sfp&x=wrt&w=600&h=405&imgurl=www.eaglezen.com/images/medical/remicade5.jpg&rurl=http://www.eaglezen.com/bizgal08.html&size=52.2kB&name=remicade5.jpg&p=Antibodies&type=jpeg&no=2&tt=12,804&ei=UTF-8
http://uk.wrs.yahoo.com/_ylt=A9ibyjtQHTZENmQAVuVWBQx./SIG=12si0ovbn/EXP=1144483536/**http:/www.wside.k12.il.us/tms/Science/stemcellfolder/stem cells.jpg
http://rds.yahoo.com/_ylt=A9iby4GL3lJF7QcBxFaJzbkF;_ylu=X3oDMTBjdmNoOTVjBHBvcwMyBHNlYwNzcg--/SIG=1gd463pfr/EXP=1163145227/**http:/images.search.yahoo.com/search/images/view?back=http://images.search.yahoo.com/search/images?p=CROWN+GALL&ei=UTF-8&fr=sfp&x=wrt&w=180&h=143&imgurl=soilplantlab.missouri.edu/plant/images/crowngalleuonymus.jpg&rurl=http://soilplantlab.missouri.edu/plant/diseases/crowngall.htm&size=12.9kB&name=crowngalleuonymus.jpg&p=CROWN+GALL&type=jpeg&no=2&tt=385&oid=2be3f4eef1bb27cc&ei=UTF-8
http://rds.yahoo.com/_ylt=A9iby4XN3lJFpo8A12qJzbkF;_ylu=X3oDMTBkdjI4bXVrBHBvcwMyNARzZWMDc3I-/SIG=1f0239jb3/EXP=1163145293/**http:/images.search.yahoo.com/search/images/view?back=http://images.search.yahoo.com/search/images?p=Ti+PLASMID&ei=UTF-8&fr=sfp&b=21&w=150&h=255&imgurl=www.biokurs.de/skripten/bilder/arabido.jpg&rurl=http://www.biokurs.de/skripten/13/bs13-11.htm&size=10.3kB&name=arabido.jpg&p=Ti+PLASMID&type=jpeg&no=24&tt=90&oid=1d0e61e8c2c7bb38&ei=UTF-8
http://rds.yahoo.com/_ylt=A9iby4cz4VJFCksAJ9iJzbkF;_ylu=X3oDMTBkcTlrMWYxBHBvcwM4MwRzZWMDc3I-/SIG=1hi732tpo/EXP=1163145907/**http:/images.search.yahoo.com/search/images/view?back=http://images.search.yahoo.com/search/images?p=TRANSGENIC+PLANT&ei=UTF-8&fr=sfp&b=81&w=360&h=205&imgurl=www.colostate.edu/programs/lifesciences/TransgenicCrops/images/cotton.jpg&rurl=http://www.colostate.edu/programs/lifesciences/TransgenicCrops/what.html&size=17.0kB&name=cotton.jpg&p=TRANSGENIC+PLANT&type=jpeg&no=83&tt=522&oid=1a3483c93e712d0a&ei=UTF-8
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‘Appropriate GM’ is entirely within our 
grasp 

www.spec.bc.ca/project/ 
project.php?projectID=23

Why then, are such life-
saving technologies not 
reaching the farmers who 
desperately need them? 
Perhaps more importantly 
we should ask how 
severely this is delaying 
the Millennium 
Developmental Goals? 

http://www.spec.bc.ca/project/project.php?projectID=23
http://www.spec.bc.ca/project/project.php?projectID=23
http://www.spec.bc.ca/project/project.php?projectID=23
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21stCentury Plants will 
be GM-Plants



Plant Biotechnology a Cornerstone for a Knowledge Based Bio-Economy

Biotech in Flanders, 13 September 2010

In a Better Environment
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The danger of misinformation


