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The FAQ estimated that at the end of the last century there were between 300 000 and
500 000 species of higher plants (1e. flowenng and cone-bearing plants), of which about half
have been identified or described. About 30000 are edible and about 7 000 have been
cultivated or collected by humans for food at one time or ancther. Of these, approximately
120 species are important on a national scale, and 20 species provide 90% of the world's
calorie intake™". At the time of the FAOQ survey, wheat covered 23% of the world's calone
nezds, rice 26% and maize 7% . During 2004 and 2006 wheat and maize production in the
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i Rye 13,000 B.P1
! Emmer wheat 10,000 B.P,
§| Einkorn wheat 10,500 B.P.
{ Barley 10,000 B.P,

Fig 11,400 B.P.?

pepo squash 5000 B.P.
Sunflower 5000 B.P,

Chenopod 4000 B.P.
Marshelder 4000 B.P

pepo sguash 10,000 B.P.
Maize 90008000 B.P.
Comman bean 4000 B.P.

i)
Moschata squash 10,000 B.P. %0
Arrowroot 9000 B.F. 3o S
- L .. African rice 2000 B.P.
Yam (D. trifida) 6000 B.P. . Pearl millet 3000 B.P. Mung bean 4500 B.F.

Horse gram 4500 B.P.
Millets 4500 B.F.

Cotton 6000 B.P.
Sweet potato 4500 B.R.
Lima bean 6500 B.P.
Leren 10,000 BB

Sorghum 4000 B.P.

Patato 7000 B.P.?
Quinoa 5000 B.P.

Peanut 8500 B.P.
Manioc 8000 B.P. 7
Chili pepper 6000 B.P.

Multiple birth. People in many different parts of the world independently began to cultivate and eventually domesticate plants.

Broomcorn millet 8000 B.P.
Foxtail millet 8000 B.P.

Yam (0. alata) 7000 B.P7
Banana 7000 B.P.
Taro 7000 B.P7

]
. Rice 8000 B.P:
f;,_, Faxnut BO0O B.P.




Allin the family. Maize and its wild ancestor teosinte
(eft) are closely related despite their differences.
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Rice Domestication by
Reducing Shattering

Changbao Li, Ailing Zhou, Tao Sang”

Crop domestication frequently began with the selection of plants that did not naturally shed ripe
fruits or seeds. The reduction in grain shattering that led to cereal domestication involved genetic
loci of large effect. The molecular basis of this key domestication transition, however, remains
unknown. Here we show that human selection of an amino acid substitution in the predicted DNA
binding domain encoded by a gene of previously unknown function was primarily responsible for
i< R\ the reduction of grain shattering in rice domestication. The substitution undermined the gene
) R function necessary for the normal development of an abscission layer that controls the separation
\1 T of a grain from the pedicel




A
[*
T T T T T T T T L
= 2 = = X 5 8 5 B2 8
= 2 = & 2 B = g =2 3 =
= = = =
B -
> es 3 = 1 i TOOkb
RC4-123 1469 2 39 53 RMZ2B0O
,// S — S
}/ e
6 7 a13 IZ21110 B 5 1 kb
g - —_—
4 .} (8] 12 2 3
// o ——
S0P 9 stant E R
| | 1
3
I [ 1 I 1 ]
C a b e = F o

Fig. 4. Fluorescence images of longitudinal section of flower and pedicel junction. (A) O. nivara
mapping parent, with complete abscission layer (al). (B) O. sativa ssp. indica mapping parent, with
incomplete abscission layer. (C) O. sativa ssp. japonica Taipei 309, with incomplete abscission layer. (D)
Transformant of Taipei 309 expressing construct 1, with improved abscission layer. f, flower side; p,
pedicel side; v, vascular bundle. Bar, 50 pum.
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Figure 4. Evolution globale de la production
agricole et de la population de 1961 a 1992
(indice 100_611 1961) [11].
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World Cereal Production-Area Saved
Through Improved Technology, 1950-1998
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¢,Por gué queremos disenar
plantas?

Para tener una agricultura mas eficiente

Para tener una agricultura mas adaptada
de cara al futuro

Para tener una alimentacion mas acorde
con nuestras necesidades

Porque siempre lo hemos hecho
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Analisis y aprovechamiento de la
variabilidad existente

Creacion de nueva variabilidad por
mutagenesis

Creacion de nueva variabilidad por
modificacion genética



Faul Berg

I named these plasmids p for plasmid and SC for Stanley Cohen.
The plasmid pSC101 carries a gene for tetracycline resistance,
and pSC102 carries a gene for Kanamycin resistance.

r@\r
\ psC101

kan* GENE

tet' GENE
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Dear Dr., Cohen:

A meeting on Recombinant DNA Molecules will be held in Pacific Grove,
Califernia (at the Asilomar Conference Center) during February 24-27, 1975,
The Conference is being sponsored by the United States MNational Academy of
Sciences with funds provided by the National Institutes of Health and the Na-
tional Science Foundation., ‘The purpose of the meeting is to review the prog-
ress, opportunities, potential dangers and possible remedies associated with
the congtruction, and introduction of new recombinant DNA molecules into
living cells [see Science 185: 303 (1974)].

Sincerely yours,

Pt Barp .

Paul Berg
for the Committes an Recombinant
DA Molecules
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Wature 303, 209 - 213 (19 May 1983); doi10.1038/30320940

Fxpression of chimaeric genes transferred into plant cells using a Ti-plasmid-derived vector

LUIS HERRERA-ESTRELLE , AMM DEPICKER, MARC WAM MONTAGU™ & JEFF SCHELL'T

xLahnratorium woor Genetica, Rijksuniversiteit Gent, B-9000 Gent, Belgium
Thﬂax—PIand(—lnstitut fiir Zdchtungstforschung, 05000 Kdln 30, FRG

Foreign genes introduced into plant cells with Ti-plasmid vectors are not expressed. We have constructed an expression vector derived from the promoter
sequence of nopaline synthase, and have inserted the coding sequences of the octopine synthase gene and a chloramphenicol acetyltransferase gene into this
vector. These chimaeric genes are functionally expressed in plant cells after their transfer via a Ti-plasmid of Agredacterinm fumefaciens.

Cell 1983 Apr,22040:1023-43 Related Articles, Links

Regeneration of intact tobacco plants containing full length copies of genetically engineered T-DNA, and transmission of T-DNA to R1
progeny.

Barton KA, Binns AN, Matzlke AJ, Chilton MD.

Clened DINA sequences encoding veast alcohol debydrogenase and a bacterial neotnyoin phosphotransterase have been mserted into the T-DINA of Agrobacterum
tumefaciens plastid pTiT37 at the "rooty” locus. Transformation of tobacco stem segments with the engineered bacterial strains produced attenmated crown gall tumeors that
were capable of regeneration into mtact, normal tobacco plants. The yeast gene and entire transferred DA (T-DIA) were present i the regenerated plants m multiple
copies, and nopahne was found m all tizsues. The plants were fertile, and seedlings resulting from self-polination also contamed mtact and multiple copies of the engmeered
T-DIA. Ezpression of nopaline i the germinated seedlings denved from one regenerated plant was vartable and did not correlate wath the levels of T-DIA present i the

seedlings. Prelmminary evidence mdicates that nopaline m progeny of other sumilarly engmeered plants 15 more uform. The disarming of pTiIT37 by msertions at the "rooty”
locus thus appears to produce a usefil gene vector for higher plants.



Genetic Engineering
of Plants

Agricultural Research Opportunities and Policy Concerns

Board on Agriculture
MNational Research Council

MATIONAL ACADEMY PRESS
Washington, Dn.C. 1984

“Only a handful of serious safety questions remain for RAC to con-
sider,” Thornton said. Among those is the release of genetically engi-
neered organisms into the environment. “We're not talking about work-
ing with new organisms in the laboratory. We're talking about what
recombinant life forms can be put in an oil well.”

Other issues may emerge as the genetic engineering of plants nears
application. In deciding what, if any, regulatory approach to take, the
RAC or any other oversight body will need to draw on the knowledge
of agricultural scientists, ecologists, and others. “One of the things that
may have gone wrong six or seven years ago, that may have contributed
to the public outcry over recombinant DNA research, is that the mo-
lecular biologists who were involved did not have the benefit of input
from immunologists, epidemiclogists, and others who could have helped
them to assess the dangers. Because of this lack of knowledge, the
restrictions initially applied were perhaps too severe. We have an op-
portunity to learn from that mistake. By drawing on the expertise of a
number of disciplines, we can develop an approach that both satisfies
the concerns for safety, vet does not unduly restrict the application of
new research methods.”

CFFICE OF SCIENCE AND TECHMOLOGY POLICY

AGENCY: Executive Office of the President, Office of Science and Technology Policy.

51 FR 23302
June 26, 1986

Coordinated Framework for Regulation of Biotechnology

ACTION: Announcement of policy; notice for public comment.

SUMMARY: This Federal Register notice announces the policy of the federal agencies involved with the review of
biotechnolegy research and products. BAs certain concepts are new to this policy, and will be the subject of rulemaking,
the public is invited to comment on these aspects which are specifically identified herein.

DATE: Comments must be received on or before Rugust 25, 1986.

Public Participation: The Domestic Policy Council Working Group on Biotechneology through the Office of Science and
Technology Policy, is seeking advice on certain refinements published herein to the previocusly published proposed
coordinated framework for regulation of biotechnelogy. These new aspects include the Biotechnology Science Coordinating
Committee’s ([BSCC's) definitions for an "integeneric organism (new organism) " and for "pathogen." These definitions are
critical to the coordinated framework for the regulation of bictechneolegy because they establish the types of the
organisms subject to certain kinds of review.

It is the intention of the Domestic Policy Council Working Group on Biotechnology, the Biotechnology Science
Coordinating Committee {BSCC), the Department of Agriculture (USDA), the Envirommental Protection Agency (EPR), the Food
and Drug Administration (FDA}, the National Institutes of Health (NIH), the Mational Science Foundation (N3F), and the
occupational Safety and Health Administration (OSHA) that the policies contained herein be effective immediately. In
consideration of comments, modifications, if anv, may be published either in a separate notice or as part of proposed
rulemaking by the involved agencies.
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Council Directive 90/220/EEC of 23 April 1990 on the deliberate

release into the environment of genetically modified organisms
(JONo L 117 du 8. 5. 1990, p. 15)

(This Directive was madified hy Commission Directive 94./15/FC of 15 April 1994 introdricing an
adaptation of Annex II for releases of genietically modified higher plants (OJ No L 103, 22. 4. 1994,
p. 20)

Whereas living organisms, whether released into the environment in large or small amounts for
experimental purposes or as commercial products, may reproduce in the environment and cross

national frontiers thereby affecting other Member States; whereas the effects of such releases on
the environment may be irreversible;

Whereas the protection of human health and the environment requires that due attention be

given to controlling risks from the deliberate release of genetically modified organisms (GMOs)
into the environment;

Whereas disparity between the rules which are in effect or in preparation in the Member States
concerning the deliberate release into the environment of GMOs may create unequal conditions of
competition or barriers to trade in products containing such organisms, thus affecting the

functioning of the common market; whereas it is therefore necessary to approximate the laws of
the Member States in this respect;

Whereas measures for the approximation of the provisions of the Member States which have as
their object the establishment and functioning of the internal market should, inasmuch as they

concern health, safety, environmental and consumer protection, be based on a high level of
protection throughout the Community;

Whereas it is necessary to establish harmonized procedures and criteria for the case-by-case

evaluation of the potential risks arising from the deliberate release of GMOs into the
environment;

Whereas a case-by-case environmental risk assessment should always be carried out prior to a
release:
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Year |Title Contents
1990 | Directive 90/219 The contained use of GM micro-organisms. Directive 80220
1990 | Directive 907220 Tha deliberate raiease Info the environmant of GNOS (repealed) 1998 | Decision 98/292 The placing on the market of GM maize (Zea mays L. line Bt-11) pursuant ta Directive 80/220
1991 | Decision 91/274 Tegsiation refermad 1o n A 10 of Direcive 90220 1998 | Decision 98/293 The placing on the market of GM maize (Zea mays L. line T25), pursuant to 90/220
1991 | Decision 91/448 Conceming guidelines for classification referred to in Directive 90/219 (amended by Decision 86/134) 1988 | Decision 98/294 The placing on the market of GM maize (Zea mays L. line MON 810) pursuant to Directive 90/220
1991 | Decision 91/596 The Summary Notification Information Format referred to in 90/220, art 9 on the deliberate release into 1998 | Decision 98/613 Concerning a draft Decree of Austia on the identification of genetically modified additives and
the environment of GMOs flavourings used as food ingredients.
1992 | Decision 92/146 Summary notification informaticn format referred to in Art.12 of Directive 92/220, 1998 | Regulation 1139/98 The compulsory indication of the labelling of GM Soya/Maize foodstuffs, repealing Regulation
1993 | Decision 93/572 The placing on the market of a product containing GMOs pursuant to Article 13 Directive 90/220 1813/97.
1993 | Decision 93/584 Esiablishing the criteria for simplified procedures concerning the deliberate release into the environment 2000 | Decision 2000/608 Concerning the guidance notes for risk assessment outlined in Annex Il of Directive 90/219
ol genelically modilied plants pursuant o Ailicle 6(5) Direclive 90/220. 2000 | Regulation 45/2000 | The de minimis level for food accidentally contaminated with GM soya or maize. The labelling
1994 | Directive 94/51 Adapting to technical progress for the first time 90/220 on the deliberate release into the environment of requirements under Regulation 1139/89 not applying if the proportion is no higher than 1% of
GMOs the food ingredient being considered.
1994 | Decision 94/211 Amending Decision 91/596 conceming the summary notification information format refarred to in Art9 2000 | Regulation 50/2000 The Iabeliing of faodstuffs and food ingredients containing additives and flavourings that have
of Directive 201220 been genetically modified or have been produced from GMOs.
1994 | Decision 94/285 The placing on the market of a product consisting of a GMO, seeds of herbicide-resistant tobacco
variety IT8 1000 DX, pursuant o 90/220, Art 13 2000 | Decision 2000/608 The guidance noetes for risk assessment outlined in Directive 90/219, Annex Il on the contained use of
1994 | Decision 94/730 Establishing simplified procedures concerning the deliberate release info the environment of genetically GM micro-organisms.
medified plants pursuant to 80/220, art 6(5) 2001 | Decision 2001/204 Supplementing Directive 90/219 as regards the criteria for establishing the safety for human health and
1996 | Decision 96/134 Amending Decision 91/448 on Directive 90/219 guidelines for classification the environment, of types of GMOs.
2001 | Directive 2001/18 The deliberate release inte the environment of GMOs and repealing Directive 90/220.
2002 | Decision 2002/623 Establishing guidance notes supplementing Annex Il to 2001/18
1996 | Decision 96/158 The placing on the market of a preduct consisting of a genetically modified erganism, hybrid herbicide- 2002 | Decision 2002/811 Establishing guidance notes supplementing Annex VIl to 2001/18 on the deliberate release into the
tolerant swede-rape seeds (Brassica napus L. oleifera Metzq. MS1BN x RF1Bn) pursuant to 90/220
1996 | Decision 96/281 The placing on the market of GM soya beans (Glycine max L) with increased tolerance to the herbicide
glyphosate, pursuant to Directive 80/220. This is the marketing consent for Monsanto Round-up Soya
1996 | Decision 96/424 The placing on the market of GM male sterile chicory (Cichorium intybus L) with partial tolerance to the
herbicide glufosinate ammonium pursuant to Directive 90/220
1997 | Regulation 258/97 Novel Foods and Novel Foods Ingredients.
1997 | Decision 97/98 The placing on the market of GM maize (Zea mays L) with the combined modification for insecticidal - - . - -
properties conferred by the Bt-endotoxin gene and increased tolerance to the herbicide glufosinate emvironment of GMOs and repealing Directive 30/220.
ammonium pursuant to Directive 80/220 This is the markefing consent for Novartis Bt Maize 2002 | Decision 2002/812 Establishing pursuant to Directive 2001/18 summary information format relating to the placing on the
1997 | Decision 97/392 The placing on the market of GM swede-rape (Brassica napus L.oleifera Metzg. MS1, RF1) pursuant to market of GMOs as or in products
Directive 90/220 2002 | Decision 2002/813 Establishing, the summary nofification information format for nofifications concemning the deliberate
1997 | Decision 97/393 The placing on the market of GM swede-rape (Brassica napus L oleifera Metzg. MS1, RF2), pursuant to release into the environment of GMOs for purposes other than for placing on the market
Directive 90/220 2003 | Regulation 1829/03 New Regulation on GM Food and Feed.
1997 | Regulation 1813/97 The compulsory indication on the labelling of certain foodstuffs produced from GMOs in 2003 | Regulation 1830/03 New Regulation on GM Traceability and Labelling.
addition to the particulars required in foed labelling laws (repealed in 1998). 2003 | Regulation 1946/03 New Regulation on Transhoundary Movement.
1997 | Directive 97/35 Compulsory labelling of all new agriculture producing or containing GMOs notified under
Directive 90/220.
1997 | Decision 97/549 The placing on the market of T102-test (Streptococcus thermophilus T102) pursuant to Directive 90/220
1998 | Directive 98/81 Amending Directive 90/219/EEC on the contained use of genetically modified micro-organisms
0J 1998 L330/13
1998 | Decision 98/291 The placing on the market of GM spring swede rape (Brassica napus L. ssp Oleifera) pursuant to




Safeguard clause

1. Where a Member State, as a result of new or additional
information made available since the date of the consent and
affecting the environmental risk assessment or reassessment of
existing information or the basis of new or additional
scientific knowledge, has detailed grounds for considering that
a GMO as or in a product which has been properly notified
and has received written consent under this Directive
constitutes a risk to human hzalth or the environment, that
Member State may provisionally restrict or prohibit the use
and/or sale of that GMO as or in a product on its tertitory.

The Member State shall ensure that in the event of a severe
risk, emergency measures, such as suspension or termination

of the placing on the market, shall be applied, including

information to the public.

The Member State shall immediately inform the Commission
and the other Member States of actions taken under this
Article and give reasons for its decision, supplyving its review
of the environmental risk assessment, indicating whether and
how the conditions of the consent should be amended or the
consert should be terminated, and, where appropriate, the rew
or additional informaton on which its decison is basad.

Article 28

Consultation of Scienrific Commitree(s)

1. In cases where an objection as regerds the risks of GMOs
to human health or 1o the environment is raised by a
competent authority or the Commission and maintained in
accordance with Article 15(1), 17(4), 20(3) or 23, or where
the assessment report referred to in Article 14 indicates that
the GMO stould not be placed on the market, the relevant
Scientific Committez(s) shell be consulted by the Commission,
on its own initiative or at the request of a Member State, on
the objection.

2. The relevant Scientific Committee(s) may also be
consulted by the Commission, on its own initiative or at the
request of a Member State, on any matter under this Directive
that may have an adversz effect on human health and the
envirenment.

Article 2Y
Consultation of Committee(s) on Ethics

1. Without prejudice to the competence of Member States
as regards ethical issues, the Commission shall, on its own
initiative or at the request of the European Parliament or the
Council, consult any committee it has created with a view to
obtaining its advice on the ethical implications of
biotechnology, such as the European Group on Ethics in
Science and New Technologies, on ethical issues of a general
nature.

This consultation may also take place at the request of a
Member State.

2. This consultaton is conducted under clear rules of
openness, transparency and public accessibility. Its outcome
shall be accessible to the public.

3. The administrative procedures provided for in this
Directive shall not be affected by paragraph 1.




A Scientific Committee and several Scientific Panels will be responsible for the scientific opinions of the
Autharity,

A Scientific Cormmittee will be responsible for the general co-ordination neceszsary to enszure the
consistency in the scientific opinions of the different panels. Thiszs Committee will be composzed of the
chairperszonzs of the Scientific Panels and six independent experts who do not belong to any panel.

The Scientific Panels will be cormmposed of independent scientific experts zelected following an apen call
for expressions of interest and appointed by the Managerent Board, They will be selected on the baszis
of criteria of competence, knowledge, independence and experience.

Mermbers of the Scientific Committee and Panels will not be employeses of the EFSA
The folloawing 2 panels will be established:

Panel on food additives, flavourings, processing aids and materials in contack with food;
Panel on additives and products or substances used in animal feed;

Panel on plant health, plant protection products and their residues;

Panel on genetically modified arganisms;

Panel on dietetic products, nutrition and allergies;

Panel on biological hazards (including TSESBSE issues);

Panel on contaminants in the food chaing

Panel on animal health and welfare.

In accordance with the Regulation, until these Committee and Panels are establizshed scientific advice on
rmatters falling within the competence of the Authority will continue to be provided by the existing
scientific committees established by Cormmmission Decisions and supported by the Comrmiission's civil
servants,
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GMO application

Member State (MS) — risk assessment report

European Commission

(EC) Comments and objections from all MS

Objections resolved Objections maintained

risk assessment Opinion

Risk assessment

Risk management

MS: Authorisation(or not) European Commission

A\ 4

EC/MS: Authorisation (or not)
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Aspectos relativos a la inocuidad de
los alimentos de origen vegetal
geneticamente modificados

Informe de una Consulta Mixta FAO/OMS de Expertos
sobre Alimentos Obtenidos por Medios Biotecnologicos

Sede de la Organizacién Mundial de la Salud
Ginebra, Suiza
29 de mayo a 2 de junio de 2000

7. Conclusiones

1. La Consulta acordd que la evaluacion de la mocuidad de los alimentos genéticamente
modificados exige un método integrado y gradual, caso por caso, que puede ser apoyado por
una serie estructurada de preguntas. El criterio comparativo centrado en la determimacion de
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convencional contribuye a definir cuestiones potenciales en materia nutricional y de mocudad
y se considera la estrategia mas apropiada para la evaluacion nutricional v de la mocuidad de
los alimentos genéticamente modificados.



e Se necesitan metodos para la deteccion
de plantas modificadas genéticamente
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Productos en los que se ha detectado DNA del inserto

Maiz

Soja

Grano de maiz
Harina de maiz

Harinas mezcladas (con trigo y arroz)

Maiz dulce en grano
Sémola

Polenta

Papilla infantil
Carne picada
Crema de champifiones
Cacao en polvo
Cereales extrudados
Maiz frito

Fritos

Palomitas

Barquillo

Aceite crudo

Habas de soja

Aislado de soja

Lecitina

Concentrados proteicos
Proteina texturizada
Complementos dietéticos
Papilla infantil

Galletas

Pan rallado
Magdalenas
Cobertura

Crema de licor
Almidones
Fécula de maiz
Sorbitol

Gluten

Glucosa atomizada
Dextrosa
Extracto de malta
Fructosa

Colorante (especia con harina de maiz)

Cervezas
Tomate tipo “ketchup”

Embutidos

Carne picada

Galletas

Paté

Extractos enriquecidos en
vitaminas o esteroides

Aceite crudo



5.2. For eech af the following isses, please tell me if you are very worried, fawiy wormied, not wery
worried or rol sl all warmied by it?
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Biotech Crop Countries and Mega-Counltries*, 2008
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Plantas resistentes a herbicidas

maiz (GA21), soja (GTS40-3-2), colza (GT73), algodon (MON14451698)

Shikimato et TR o Shikimato
bacterias =2 s |
B AR Agrobacterium CP4
EPSPS levaduras j=S EPSPS Zea mays modif.
plantas '
Aminoacidos Aminoacidos
aromaticos aromaticos

Source: Monsanto

Glifosato (Roundup®)

EPSPS: 5-enolpyruvylshikimate-3-phosphate synthase



maize Bt176, Btll, YieldGard ® and cotton Bollgard ®

Bt protein crystals
Bacillus thuringiensis

Caterpillar-like insect larvae
- st . . cry I1A(b
Ostrinia nubilalis y Sesamia nonagrioides yl (0)

Bt protein
(0-endotoxin)
Binding to specific insect
receptors causes paralysis
of the digestive system




Rapid growth in adoption of genetically engineered crops continues in the U.5.

Parcant of acras
100

| | | | | | | | | |
1996 1997 1998 1899 2000 2001 2002 2003 2004 2005 2006 2007 2008 20089 2010

Drata for each crop category include varieties with both HT and Bt (stacked) traits.
Sources: 1996-1999 data are from Fermandez-Cornejo and McBride (2002). Data for 2000-10 are
available in the ERS data product, Adoption of Genetically Engineered Crops in the U5, tables 1-3.



Product Pipeline: Vistive Soybears

" . Vistive™ soybeans represent the first of several food quality tmits being . &
(e Vlstlve_ deve]uped by Monsanto to directly benefit consumers. Our robust
abcticrsybomolneiwrally i oline of these in-demand products can help meet the needs of 4
companies and provide consumers with healthier choices for years to

Monsanto’s advanced soybean breeding efforts enable development of food:
that can deliver such benefits as improved nutrition, taste and choice. And all
of these quality improvements are placed into seed with performance traits
that help reduce the cost of production and make them ma.m:hhh
for food manufacturing.

‘ NOW AVAILABLE

Vistive Low-Linolenic Soybeans
Low-linolenic oil reduces the need for hydrogenation,
lowering or eliminating trans fats from foods.

. MID-TERM AVAILABILITY lﬁ

Vistive High-Stearate
High-Steamta nil nffers a healthier snlntion for e
solid fat for functionality such as muglnm’hﬂ ! '&

Vistive Low-Linolenic M&f—wﬂc k
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Biotechnology in European patents - threat or promise?

Split views and a growing market

at one end of the spectrum and the basic values accepted by society at the
other. While many see an important contribution to social progress, others are
mainly concerned by potential risks and ethical questions.

Opinions on patents in this field are divided, with unfettered scientific progresss

Despite all the disagreement, biotechnology is a growing discipline with a
remarkably strong market. In 20086, global turnover was estimated at $60
billion, up 15 per cent from 2005.

This growth is also reflected in the number of biotechnology patents. For
several years now, biotechnological inventions have consistently ranked
among the ten largest technical fields in terms of patent applications filed with
the European Patent Office (EFPO).

History in patents
The EPQO’s position

The essence of Directive 98/44/EC was incorporated into the Implementing Regulations to the European
Patent Convention (EPC) as Rules 23b-e. This part of European patent law now provides the ground rules for
considering the patentability of biotechnology applications — alongside the principal criteria valid for all patents.

The EPO holds no political views of its own on biotechnology patents. As the executive organ of the
European Patent Organisation, it examines patent applications on the basis of the relevant law, in other
words the EPC.

Articles 52 and 53(b) EPC say what can and what cannot be patented. Biotechnical inventions are basically
patentable, but with the following exceptions:

m methods for treatment of the human or animal body by surgery or therapy, and diagnostic
methods practised on the human or animal body

m plant and animal varieties

m essentially biological processes for the production of plants and animals.

Article 53(a) also prohibits the patenting of any invention whose commercial exploitation would be contrary to
public order or morality.



Big funding for GM research

26 March 2008

Hepeng Jia/Beijing, China

China is to launch a huge research programme on genetically
modified (GM) crops by the end of the year, according to top
agricultural biotechnology advisors.

Huang Dafang, farmer director of the Chinese Academy of
Agricultural Sciences' (CAAS) Institute of Biotechnologies, says
the programme could receive as much as 10 billion yuan (US31.4
billion) over the next five years - five times more than the country
spent on GM research in the preceding five years.

A member of the Chinese People's Political Consultative
Conference (CPPCC), China's upper house, and a key
government advisor on biotechnology policies, Huang revealed the
news at a briefing on the annual report of the International Service
for the Acquisition of Agri-Biotech Applications (ISAAA), a non-
profit organisation promeoting agricultural biotechnology.

The ISAAA report indicates in 2007 a total of 1143 million hectares
of GM crops were cultivated worldwide - an increase of 18.3 per
cent from 2006.

The most widely adopted GM crop is Bt cotton, engineered to
produce a toxin from Bacillus thuringiensis (Bt) to fight
bollworm. China has developed GM petunias, tomatoes, sweet
peppers, poplar and papaya, and several varieties of rice but to
date policymakers have only allowed GM cotton to be marketed.

Huang says that yield, quality, nutritional value and drought
resistance will be major targets of the new research programme.
As well as rice and cotton - which have been the focus of GM
technology research in the past - corn and wheat will also now be
priority crops for research.

Receptive farmers
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Recomendacion de la Comision

de 23 de julio de 2003

sobre las Directrices para la elaboracion de estrategias y mejores practicas nacionales con el fin de garantizar la
coexistencia de los cultivos modificados genéticamente con la agricultura convencional y ecoldgica

[notificada con el numero C(2003) 2624]

(2003/556/CE)

1. INTRODUCCION

1.1. Concepto de coexistencia

El cultivo de organismos modificados genéticamente (OMG) en la Union Europea es probable que tenga
consecuencias en la organizacion de la produccion agricola. Por un lado, la posibilidad de la presencia accidental
(no intencionada) de cultivos modificados genéticamente (MG) en cultivos que no hayan sufrido esta modificacion,
y viceversa, plantea la cuestion de como se puede asegurar la eleccion del productor respecto a los diferentes
tipos de produccion. En principio, los agricultores deberian poder cultivar los tipos de cultivos agricolas que

escojan, ya se trate de cultivos modificados genéticamente, convencionales o ecologicos. Ninguno de estos tipos
de agricultura deberia excluirse en la Unién Europea.

Por otro lado, este asunto esta relacionado también con la eleccion de los consumidores. Para que los
consumidores europeos puedan disfrutar de una auténtica capacidad de eleccion entre alimentos modificados
genéticamente y alimentos que no hayan sufrido esta modificacion, no sélo deberia existir un sistema de
trazabilidad y etiquetado que funcione correctamente, sino también un sector agrario que pueda suministrar los
diferentes tipos de bienes. La capacidad del sector alimentario para ofrecer a los consumidores un elevado grado
de eleccion es paralela a la capacidad del sector agrario de mantener diferentes sistemas de produccion.

La coexistencia se refiere a la capacidad de los agricultores de poder escoger en la
practica entre la produccion de cultivos convencionales, ecolégicos y modificados
genéticamente, en cumplimiento de las obligaciones Iegales sobre etiquetado y las
normas de pureza.
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Chmsie charpe will reduce prodnciion prewih in many of the poorest sonntries and resions.
This will kswe forther price-mcressing effects.
Perremtnpe chkampe in srricolmra productos doe to climate change, 2080.

WORLD POPULATION GROWTH

1080 1075 000 235 2050

EOURCE: L

Larzals 1.0 15 1.2 L.G
M2z 1.2 1.4 1.7 1.0
Mlilk 1.2 5.0 12 1.3
Fish 1.2 2.3 3 1.8
Frust 1.3 3.3 C.B .1

Vamstzblas 1.3 19 13 L.3




WSFS 2009/2

Noviembre de 2009
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Cumbre Mundial sobre la Seguridad Alimentaria

Roma, 16~18 de noviembre de 2009

DECLARACION DE LA CUMBRE MUNDIAL SOBRE LA
SEGURIDAD ALIMENTARIA

4. Se calcula que la produccion agricola tendrd que aumentar en un 70 % de aqui al 2050
para alimentar a una poblacion mundial que se prevé que superara los 9 000 millones de personas
para entonces. Simultaneamente, serd preciso adoptar medidas para garantizar a todas las personas
acceso —fisico, social y econdomico— a alimentos suficientes. inocuos y nutritivos, con especial
atencion a dar pleno acceso a las mujeres y los nifios. Los alimentos no deberian emplearse como
instrumento de presion politica y economica. Reafirmamos la importancia de la cooperacion y la
solidaridad internacionales, asi como la necesidad de abstenerse de adoptar medidas unilaterales
que no sean acordes con el Derecho internacional y la Carta de las Naciones Unidas y que pongan
en peligro la seguridad alimentaria. Abogamos a favor de mercados abiertos, pues son un
elemento esencial de la respuesta a la cuestion de la seguridad alimentaria mundial.

5. El cambio climdtico supone graves riesgos adicionales para la seguridad alimentaria y el
sector agricola. Se preve que sus efectos revestiran especial peligro para los pequeiios agricultores
de los paises en desarrollo, especialmente los paises menos adelantados, y para las poblaciones
que ya son vulnerables. Las soluciones para hacer frente a los desafios planteados por el cambio
climatico deben comprender opciones de mitigacion y un firme compromiso a la adaptacion de la
agricultura, incluso mediante la conservacion y el uso sostenible de los recursos genéticos para la
alimentacion y la agricultura.



World potential land use capabilities A critical challenge - Water
Froporion of water withdrawal for agriculiure 2001
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Decision tree

Maoral consideration of plants for their own sake®

the collective counts the species counts

the individual living being counts

A living being counts
because it has a good
of its own, something
can bve «in its inter-
estsy

Yes Mo
| l

for its own sake  instrumentally
{assumes the
real existence
of species)

species is an abstract
concept of classification

A living being counts

because it is sen-

tient, because it has

its own interests

God counts for his own
sake. A living being
counts because of its
relationship to God.

A living being counts it
it has reason

Do we need justi-
fication to disturb
species-specific

step 11

Yes, plants are
sentient

We do not know
{speculation or
indications)

Mo, plants are not
sentient

development of a
plant?

= Mo, itis morally neutral  We do not know Yes Not knowing is Mot knowing is
o morally relevant morally irrelevant
E H
Mot knowing is Mot knowing is
morally irrelavant morally relevant
> Who has a good of its own? *Bold: Ways to consider plants morally for their
7 own sake
W

———

Indiviclual plant Plant network We do not know

CGuestion could be
answered in principle

Question can only
be answered specifi-
¥

We have to leave
the question open

The diagram of the decision tree is an aid to
communicating an overview of the structure
of the dis cussion. It should be understood
only in connection with the explanatory text.



_ ?\ The European Group on Ethics in Science and New
i Technologies to the Enropean Commission

Ethics of modern developments in agriculture technologies

- Opinion No 24 -

- 17 December 2008 -



The Group 15 aware of the need to promote innovation in agriculture but it 15 equally aware

that technnlngies alone cannot protvide final anintions to the challenges modern agrienltire 15
facing in the EU and worldwide. However, the Group supports all techaoclogies in agriculture,
msofar as they are conducive to the goals and prizrifies indicated i this Opimion. The Group

alzo cmphasiscs the nced for an mtcgrated view and an mntegrated appronch on agricultural
technologies, so that the production, storage and distnbution processes are considered
together when the ethical implications of any new technology are assessed.

10.2 The EGE’s ethical approach to agriculture

The Group considers the goals of (1) food secunty, (2) food safety and (3) sustainability as
first pricrnities and gmiding principles to which any technology in agniculture must adhere.
Therefore the Group recommends an integrated approach to agnculture, based on a system
where its constituent vaits are balanced, not just at technical level (whese there i1s continuous
assessment of the balance between the input required, e g. resources, energy. etc., and the
outcomes expected to achieve its goals) but alse at ethical level (where members of society
act and interact on the basis of comumonly held values).

The EGE calls for explicit embedding of ethical principles in agricultural pelicy (whether
traditional or innovative) and argues that respect for human digmty and justice, two
fundamental ethical principles, have to apply to production and distribution of food products
too (see section 8.1). In addition, the EGE calls for impact assessment of agricultural
technologies, as described i section 10.2.4 of this Opimion.



10.2.3 Food safety

10.2.1 The right to food

The startizg pont of axy etlocal azicultral policy must be the obligation of S&tes and of
the mternational commmity to secwre all uman bemgs” night to foed. Asiculnral poicies
at nztional, EU and intermatiznal levels must therefore aim, first and foremost, to secure
acecess to food af regional, national and mternational levels, so that evervone has sufScient
access to safe and healthy frod corespordme o therr partirular cultwal backzround and
avallable scientific data

The Group consider: food safety a praequisie for production and marketmz of faod
praducts from srable agnicultwe, mzluding imports of agnoultoal commediies and prodnets
from thord epntries, md calls on tie compatent anthonties to menior enforcement of f2od
safety provisions. The Groug supports the work done by the EU, Mawher States and relevant
bedies (EFSA In particular) on enforcement of food safety standards and considers oo
necassary that:

* EU food safefy standards have to be bazed on scientific data caly;

# I7El food safety standards for food peoducts from arable agricultoe differ from

international standards, they mnst be sciestificaly justifiad.

* Importancia de crear tradiciones adecuadas con una comida segura y sana

10.8.3 Food waste

The concept of food waste comcems: diffsrent lewel: (production storage, tansport,
doztmbution and consumption) and has swong ethical implications for secizl and disaibunrs
Justice. As indicated m section 4.8 of ths Opindown, it sesms probable that the phenomenon of
food waste has taken ou very high proportions, The Group 13 awars that waste 15 a key 135ue
in the context of food seounity, safety and sustamability. Appropriate technelogies should be
developed and applisd 1 modem agriculnuwe to reduce and or recyele food waste, The EGE

alzo proposes quanttatve and gualitmtive amalysis of waste dynanues at natiomal and

« Importancia de promover comportamientos responsables ante la comida



Phytozome: a tool for green plant comparative genomics

Populus trichocarpa Ricinus communis

Medicago truncatula Manihot esculenta
Glycine max Cucumis sativus
Vitis vinifera Arabidopsis lyrata
[
Zea mays Arabidopsis thaliana
Sorghum bicolor Carica papaya
Brachypodium distachyon Mimulus guttatus

Oryza sativa Selaginella moellendorffii

Physcomitrella patens Chlamydomonas reinhardtii

= B S



-r“\..'.'*—n-{-dml?n_‘na{.'. e e




Genes with EST
Gene density 4.5 Kb/g
Gene length 2 Kb



El‘g Populus trichocarpa vi.o
Search | BLAST | Browse | GO| KEGG | KOG | AdvancedSearch | Download | InfDHELP!

About the Consortium

Wyith a genome of just over 500 million letters of genetic
code, Populus trichocarpa was sequenced eight times over
to attain the highest guality standards. Poplar was chosen

 as the first tree DNA sequence decoded because of its
relatively compact genetic complement, some 50 times
smaller than the genome of pine, making the poplar an ideal
model system for trees.

Sequencing the Genome

_ Steering Committee
Genome Databg
httg vw.jgi.dee.gov/peplar
September 21, 2004 9:00am PST Ao .

Consortium Membership
The poplar genome, divided into 19 chromosomes, is four
times larger than the genome of the first plant sequenced
four years ago, Arabidopsis thaliana.

Thus far, researchers have revealed poplar's genome to be
il about one-third heterochromatin, that is, regions of

i chromosomes thought to be genetically inactive, which
should provide shortcuts to important regulatory features,

Sequencing News

Phylegenets: Relationship | o’ - Publications
of Vascular Plants 2

Genome Project Notes
SSR Resource

The Popuius genome assembly 1.0 is a preliminary release
as part of the ongoing Popwivs genome project. A final draft
sequence will be released in early 2005, The current
assembly includes approximately 7.5 in small insert
end-sequence coverage, Additional mapping and
sequencing is ongoing.

Science Plan Draft

Links

Contact Us

Our goal is to make the genome sequence of Poplar widely and rapidly available to the scientific community.
We endorse the principles for the distribution and use of large scale sequencing data adopted by the larger
genome sequencing community and urge users of this data to follow thern. It is our intention to publish the
wark of this project in a timely fashion and we welcome collaborative interaction on the project and analyses
as appropriate.

OAK RIDGE NATIONAL LABORATORY
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ARTICLES

Genome sequence of the palaeopolyploid
soybean

Jeremy Schmutz'~, Steven B. Cannon’, Jessica Schlueter®”, Jianxin Ma’, Therese Mitros®, William Nelson’,
David L. Hyten®, Qijian Song®’, Jay J. Thelen'®, Jianlin Cheng'', Dong Xu'', Uffe Hellsten®, Gregory D. May'?,
Yeisoo Yu'?, Tetsuya Sakurai'®, Taishi Umezawa'*, Madan K. Bhattacharyya'”, Devinder Sandhu'®,

Babu Valliyodan'’, Erika Lindquist’, Myron Peto’, David Grant’, Shengqiang Shu”, David Goodstein®, Kerrie Barry”,
Montona Futrell-Griggs®, Brian Abernathy’, Jianchang Du®, Zhixi Tian, Liucun Zhu’, Navdeep Gill>, Trupti Joshi'’,
Marc Libault"”, Anand Sethuraman’, Xue-Cheng Zhang”, Kazuo Shinozaki'?, Henry T. Nguyen”, Rod A. Wing”,
Perry Cregan®, James Specht'®, Jane Grimwood'~, Dan Rokhsar’, Gary Stacey'”'’, Randy C. Shoemaker”

& Scott A. Jackson®

Soybean (Glycine max) is one of the most important crop plants for seed protein and oil content, and for its capacity to fix
atmospheric nitrogen through symbioses with soil-borne microorganisms. We sequenced the 1.1-gigabase genome by a
whole-genome shotgun approach and integrated it with physical and high-density genetic maps to create a
chromosome-scale draft sequence assembly. We predict 46,430 protein-coding genes, 70% more than Arabidopsis and
similar to the poplar genome which, like soybean, is an ancient polyploid (palacopolyploid). About 78% of the predicted
genes occur in chromosome ends, which comprise less than one-half of the genome but account for nearly all of the genetic
recombination. Genome duplications occurred at approximately 59 and 13 million years ago, resulting in a highly duplicated
genome with nearly 75% of the genes present in multiple copies. The two duplication events were followed by gene
diversification and loss, and numerous chromosome rearrangements. An accurate soybean genome sequence will facilitate
the identification of the genetic basis of many soybean traits, and accelerate the creation of improved soybean varieties.
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ment is apparent afier the separation of the monocotyledons and
dicoryledons and before the spread of the Eurosid clade. Future gen-
ome sequencing projects for other dades of dicotyledons, such as
Solanaceae or basal eudicots, will hdp in situating the triplication
event more precisdy, and eventually m establishing its precise nature
(hexmploidization or genome duplications at distant times).

this species, including domestication traits, A selective amplificaion
Fublic access to the grapevine genome sequence will help in the D'EE'I!T!G bl.‘].D'I.'IE'i.TIE trr the metabolic Pa.ﬂ.'lwa.'?l'i D‘E‘II:"I!'PII.‘TH:'E and tannins

identification of genes underlying the agricultural characteristics of has occurred in the grapevine genome, in contrast with other plant
genomes. This sugzests that it may become possible to trace the

Maonacotyledons Dicotyledans diversity of wine favours dovn w0 the gnome level, Grapevine is

Ewosids|  Eurceids also a crop that is hghly susceptible to a large diversiy of pathogens

03 astiva P michocapa V. vinifra A. thaliana ncluding powdery mildew, oidinm and Pierce disezse, Other Vs

species such as V. nparia or V. anerea, which are known to be res-
istant to several of these pathogens, are interfertile with V. vingfera
and can be used for the introduction of resistance trats by advanced
badicrosses*? or by gene transfer. Access ta the Vikssaquence and the
exploitaion of synteny will speed up this process of introgression of
pathogen resistance traits. As a consequence of this, itis hoped that it
will also prompt a strong decrease in pesticide use,

Fignra 3 | Pasiti s of ths sl ypl oi dizatisn sesnt < in thie sunhifion of plants
with a sequenced genome. Each star indicates a WGD (tetraploidization)
event an that branch, The question mears indicates that arcient events are
visibiein the rce genome that would require other monocetyledon genome
sequences to be resolved. The formation of the palaso-hexaploid ancesteal
genome occureed after divergence from monocotyledons nd before the
radiation of the Eurosids
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Reaping the benetits

Science and the sustainable intensification
of global agriculture

October 2009

CELEBRATE
350 YEARS

Q
D THE ROYAL SOCIETY

1 Introduction

Summary

Food security is an urgent challenge. It is a global problem that is set to worsen with current trends of population,
consumption, climate change and resource scarcity. The last 50 years have seen remarkable growth in global
agricultural production, but the impact on the envircnment has been unsustainable. The benefits of this green
revolution have also been distributed unevenly; growth in Asia and America has not been matched in Africa. Science
can potentially continue to provide dramatic improvements to crop production, but it must do so sustainably. Science
and technology must therefore be understood in their broader social, economic and environmental contaxts. The
sustainable intensification of crop production requires a clear definition of agricultural sustainability. Improvements to
food crop production should aim to reduce rather than exacerbate global inequalities if they are to contributse to
sconomic development. This report follows other recent analyses, all arguing that major improvements are needed to
the way that scientific research is funded and used.
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Es la mas antigua de las biotecnologias

Las tecnicas del DNA recombinante abren
nuevas posibilidades y nuevos debates

Han tenido un gran éxito y han afectado las
Industrias de semillas

La modificacion genética es una de las
biotecnologias vegetales

Son tecnologias que afectan la vida en
diferentes aspectos

No son tecnologias indiferentes para la
sociedad en que vivimos
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