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Abstract Go to:

Castor bean (Ricinus communis) is an oil crop that belongs to the spurge (Euphorbiaceae) family. Its
seeds are the source of castor oil, used for the production of high-quality lubricants due to its high
proportion of the unusual fatty acid ricinoleic acid. Castor bean seeds also produce ricin, a highly toxic
ribosome inactivating protein, making castor bean relevant for biosafety. We report here the 4.6X draft
genome sequence of castor bean, representing the first reported Euphorbiaceae genome sequence. Our
analysis shows that most key castor oil metabolism genes are single-copy while the ricin gene family is
larger than previously thought. Comparative genomies analysis suggests the presence of an ancient
hexaploidization event that is conserved across the dicotyledonous lineage.

Help
PubReader format:
click here to try
Formats:
Article | PubReader | gPub (beta) | PDF (4.7M)
Related citations in PubMed e

Castor bean organelle genome sequencing and worldwide genetic
diversity analysis. [PLoS One. 2011]

The multigene family of lysophosphatidate acyltransferase (LPAT)-
related enzymes in Ricinus communis: cloning an [Plant Sci. 2013]

Exploiting EST databases for the development and
characterization of EST-S5R markers in ca [BMC Plant Biol. 2010]

Final report on the safety assessment of Ricinus Communis
(Castor) Seed Qil, Hydrogenated Castor Qil, G [Int J Toxicol. 2007]

Role of biotechnological interventions in the improvement of castor
(Ricinus communis L.) and Jatropha curcas [Biotechnol Adv. 2008]

See reviews...

See all...

Cited by other articles in PMC =

Genome Survey Sequencing and Genetic Background
Characterization of Gracilariopsis lemaneiformis (Rhi [PLoS ONE. ]

Genomic and expression analysis of the flax (Linum
usitatissimum) family of glycosyl hydrolase 35 g [BMC Genomics. |

Draft Genome Sequence, and a Sequence-Defined Genetic
Linkage Map of the Lequme Crop Species Lupinus a [FLoS ONE. |

Optimizing de novo assembly of short-read RNA-seq data for

phylogenomics [BMC Genomics. ]
MabsBase: A Mycobacterium abscessus Genome and Annotation
Database [PLoS ONE. |

See all...

53

+,100%




Public Interest in GM Food In Ireland

2007 - 7,749 contacts - 30 related to GMOs - 0.39%

2008 - 12,013 contacts - 20 related to GMOs - 0.17%
2009 - 10,155 contacts - 37 related to GMOs - 0.40%
2010 - 10,901 contacts - 19 related to GMOs - 0.17%

2011 - 11,170 contacts — 18 related to GMOs - 0.16%
2012 - 12,083 contacts - 21 related to GMOs - 0.17%




Graph: 1.3 - Spontaneous responses to problems and risks associated with food
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QIFE. Flease Tell me 10 What extent you are Worried or not abolt the Tollowing 1ssues.
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2005 Eurobarometer study

Figure 37: Age and intentions to purchase GM food
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Advances in Food Science & Technology
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New Study Shows GM Genes Can Pass from Food to Popular  Recent =)
Human BIOOd P —— The Sinister Monsanto

.
,‘f'-ﬂ‘ Group: ‘Agent Orange’ to
Genetically Modified Corn
July 13 2013

=~ US Military Tracks GMO
g ®%, Campaigners and
R Independent Scientists
(English Exclusive)
July 13 2013

Hawaii Celebrates as Agri
£ # Committee Backs First
Stage of GMO Labeling Bill

February 8 2013

Share Us
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A new study shows that contrary to reassurances from industry and regulators, complete genes - including

GM genes - can pass from food intc human blood. Help Sustainable Pulse Keep the Pressure
on Monsanto

ugust 19, 2013 /n Sustainable Agricuiture, by Admin

Donate /
For many years, the public and scientists have been concerned that GM genes might be incorporated into Y v [visa 2= g jé‘

animal products like meat and milk and consumed by humans.
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Food and Chemical Toxicology %

Wolume 50, [ssues 34, March-April 2012, Pages 1134-1148
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Review

Assessment of the health impact of GM plant diets in long-term and
multigenerational animal feeding trials: A literature review

Chelsea Snell®, Aude Bernheim®, Jean-Baptiste Bergé®, Marcel Kuntz®, Gérard Pascal®, Alain Paris|
Agnés E. Ricroch®™ & &

" University of Nottingham, School of Biosciences, Sutton Bonington Campus, Loughborough, Leicestershire LE12 SRD, United
Kingdom

® AgroParisTech, 16, rue Claude Bernard, 75231, Paris, Cadex 05, France

© Anthala, 239, chemin de Saint Claude, 06600 Antibes, France

* Laboratory Physiologie Cellulaire Végétale, CNRS — Université Joseph Fourier — INFLA, Institut de Recherches en Technologies
et Scences pour ke Vivant, 38054 Grenoble, Cedex 9, France

* Le Breuil, 53220 Saint Alyre d'Arlanc, France

" INFA - Meti@risk, AgroParisTech, 16, rue Claude Bemard, 75231 Paris, Cedex 05, France

Abstract

The aim of this systematic review was to collect data concerning the effects of diets containing GM maize,
potato, soybean, rice, or triticale on animal health. We examined 12 long-term studies (of more than
90 days, up to 2years in duration) and 12 multigenerational studies (from 2 to 5 generations). We
referenced the 90-day studies on GM feed for which long-term or multigenerational study data were
available. Many parameters have been examined using biochemical analyses, histological examination of
specific organs, hematology and the detection of transgenic DMNA. The statistical findings and methods
have been considered from each study. Results from all the 24 studies do not suggest any health hazards
and, in general, there were no statistically significant differences within parameters observed. However,
some small differences were observed, though these fell within the nommal variation range of the
considered parameter and thus had no biological or toxicological significance. If required, a 90-day feeding
study performed in rodents, according to the OECD Test Guideline, is generally considered sufficient in
order to evaluate the health effects of GM feed. The studies reviewed present evidence to show that GM

The observations of major
flaws 1n some papers
highlight the urgent need to
improve the reviewing
process before publication of
papers addressing this
subject. This would avoid
spreading confusion in the
general press, which may
not be able to judge the real
scientific quality of
publications.
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http://ec.europa.eu/food/food/biotechnology/index en.htm
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Genetically Modified Food and Feed
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| Ewvaluation of GMO policy in the EU

[Expand All]
More recent developments
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Genetically modified organisms (GMOs) are organisms, such as plants and animals, whose genetic characteristics are being modified artificially in

In order to ensure that the development of modern biotechnology, and more specifically of GMOs, takes place in complete =safety, the European

What are GMOs

List of GMOs authorized
in the EU

Rules on GMOs in the

order to give them a new property. Food and feed which contain or consist of such GMOs, or are produced from GMOs, are called genetically g
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- Authorisation
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Union has established a legal framework regulating genetically modified (GM) food and feed in the EU. This framework pursues the global objective  distribution
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FAO

www.fao.org/food/food-safety-quality/gm-foods-platform/en/

english

Food safety and quality
=1 £ I | [y share

GM Foods Platform

FAO GM Foods Platform

Welcome to the FAO GM Foods Platform

FAO Home

Food safety and quality

GM Foods Platform A platform for &l

Browse information by The FAC GM Foods Platform is a simple onling platform o share information on safety assessment of foods derived from recombinani-DMNA plants
authorized in accordance with the Codex “Guideling for the conduct of food safety assessment of foods derived from recombinant-DNA plants (CACIGL

OECD Unigue Identifier
45-2003, annex |l adopted in 2008} ". This Platform also facilitates the effective utilization of food safety assessment in situations of Low Level Presence

BRIy (LLP) of r-DNA plant materials in food.
Country
How it works
Resources
FAQ for visitors The FAC GM Foocds Platform is freely accessible for those who want to browse the information. Registrafion is required for those who need to upload
- infermation. Only officially nominated Focal Points can register to the Platform.
ogin

One Focal Point per Codex Member is officially nominated by the respective country through its Codex Contact Point. The nominated Focal Point is then
invited to register to the Platform. Once his/her registration has been approved, the Focal Point can start uploading the relevant national data and
information to the Platform. All the entries will be reviewed by FAQ before they will be online.

Please note; the FAD GM Foods Platform was officially launched on 1 July 2013 and the database will gradually expand as Member countries upload
their information over the coming weeks and months.

The launching event was convened on 1 July 2013 at FAO headquariters in Rome, ltaly. Meefing report is available for download and some photos of the

Start browsing

event can be viewed here.
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GM Food/Feed Authorisation

Regulation EC No 1829/2003 ==

E Draft Decision

DG SANCO 3 months
6 months * W Sa.fe.ty
Opinion

H Positive/ Negative Appeals

EFSA Decision

< Committee
14 days W Dossier
Dossier

Competent —
Authority

No
Decision

No
Decision

Final Decision

«

Applicant y
DG SANCO %\\
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Country

Germany

France

Poland

Romania

Netherlands

Greece

Portugal

Belgium

Czech Rep.

Hungary

Sweden

Population
82m 16.7%
63m 12.8%
60m 12.3%
59m 11.9%
44m 8.9%
38m 7.7%
22m 4.4%
16m 3.3%
11m 2.3%
11m 2.1%
11m 2.1%
10m 2.1%
10m 2.0%
9.0m 1.8%

Votes

29

29

29

29

27

27

14

13

12

12

12

12

12

10

Country Population Votes
Austria 8.3m 1.7% 10
Bulgaria 7.7m 1.6% 10
Denmark 5.4m 1.1% 7
Slovakia 5.4m 1.1% 7
Finland 5.3m 1.1% 7
Ireland e | 42m | 0.9% 7
Lithuania 3.4m 0.7% 7
Latvia 2.3m 0.5% 4
Slovenia 2.0m 0.4% 4
Estonia 1.3m 0.3% 4
Cyprus 0.77m 0.2% 4
Luxembourg 0.46m 0.1% 4
Malta 0.40m 0.1% 3
EU 493m 100% 345

Since 1%t November 2004, a qualified
majority is reached if the following two
conditions are met:

*a majority of member states approve
(in some cases two-thirds);

*a minimum of 255 votes is cast in
favour of the proposal, (73.9 %).

In addition, a member state may ask for
confirmation that the votes in favour
represent at least 62% of the total
population of the Union. If this is found
not to be the case, the decision will not be
adopted.
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GM Food & Feed Ingredients Authorised in the EU

(27) Maize

(8) Cotton seed
(7) Soya

(3) Oilseed rape

(1) Sugar beet
(1) Potato

(1) Bacterial product
(1) Yeast product

Total = 49 (October, 2013)
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GMO Reqgulation in Ireland

Implementation Policy
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FSAI — Competent Authority for GM Food

Scientific Experts «—> FSAI

v

Department of Health

v

EFSA/European Commission

OECD

v

v

CODEX (FAO/WHO)
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GM Food in Ireland - 2012

Foods containing Maize Levels Foods containing Soya Levels
1 Popcorn - - 1 | Soya Milk - -
2 Popcorn - - 2 | Soya Milk - -
3 Popcorn - - 3 | Soya Drink - -
4 Popcorn - - 4 | Soya Yoghurt - -
5 Popcorn - - 5 | Soya Cream - -
6 Popcorn - - 6 | S essert - =
7 Popcorn - - Q/ Organic Tofu MON 40-3-12 | <0.1%
8 | Salted Popcorn Btll <0.1% 8 [Tof— MON 40-3-12 | <0 1% |
9 | Toffee Popcorn - - 9 | Tofu - -
10 | Popcorn unpopped MON 810 <0.1% | 10 | Brown Rice - -
11 | Popcorn unpopped - - 11 | Rice Flakes - -
12 | Microwave Popcorn - - 12 | Tortilla Chips MON 40-3-12 NQ*
13 | Salted Microwave Popcorn BT11 <0.1%
14 | Yellow Corn Btl76 <0.1% Foods containing Rice Levels
15 | Corn onthe cob - -
16 | Ground Corn MON 810 <0.1% 1 | Rice Flour - -
17 | Organic Cornflakes - - 2 | Rice Pudding - -
18 | Cornflour - - 3 | Rice Vermicelli - -
19 | Cornflour - - 4 | Noodles - -
20 | Cornflour - -
21 | Corn Cakes - -
22 | Corn Cakes - -
23 | Tortilla Chips - -
24 | Tortilla Chips - -
25 | Tortilla Chips - -
26 | Tortilla Chips - -
27 | Nachos MON 810 <0.1%
28 | Organic Polenta - -
29 | Polenta - -
30 | Jelly Beans - -

*NQO — not auantified




Globalisation of Trade

“The World on your Plate”

Chicken Kiev

4

Herb Butter :

Chicken Breast:

Batter: Flour
Water

Bread Crumb:

Salted butter - Ireland
varlic puree - China, USA, Spain
garlic salt - China, USA, Spain
lemon - USA
parsley - France, UK
Pepper - Indonesia
water - Ireland

Chicken - Ireland, Belgium

UK, France etc.

- Belgium, France
- Ireland

Bread crumb - Ireland, UK

Rape-seed oil - EU, Australia
Eastern Europe




EU GM Food Labelling
Regulation EC No. 1829/2003

Section 2
Labelling
Article 12
Scope
1. This Section shall apply to foods which are to be delivered
as such to the final consumer or mass caterers in the
Community and which:
(a) contain or consist of GMQOs; or
(b) are produced from or contain ingredients produced from GMOs.
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GM Labelling Issues

Labelling threshold where a food or ingredient consists of or contains
more than 0.9% GMO (regardless of DNA or protein presence)
<0.9% threshold for adventitious or technically unavoidable GMO
Mass caterers not required to label GM ingredients (except e.g. UK)
GM labelling not required for processing aids (e.g. GM chymosin)
Fermentation products where the GMM is not present in the final

product (riboflavin)
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COMMISSION DECISION
of 22 April 2009

authorising the placing on the market of Ice Structuring Protein type IIl HPLC 12 as a novel food
ingredient under Regulation (EC) No 258/97 of the European Parliament and of the Council

(notified under document number C(2009) 2929)
(Only the English text is authentic)

(2009/344/EC)

THE COMMISSION OF THE EUROPEAN COMMUNITIES, (5)  Within the 60-day period laid down in Article 6(4) of
Regulation (EC) No 258/97 reasoned objections to the

marketing of the product were raised in accordance with

] o that provision.
Having regard to the Treaty establishing the European

Community,

(2) The Ice Structuring Protein (ISP) type III HPLC 12 is produced using a genetically modified yeast as a
processing aid. Pursuant to recital 16 of Regulation (EC) No 1829/2003 of the European Parliament and of
the Council ( 2 ), food and feed which are manufactured with the help of a genetically modified processing
aid are not included in the scope of that Regulation.
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EU Food Labelling

Organic v GM rules

Food from animals fed with GM feed 1s not considered “GM”
“GM - free” products not allowed any GM content
“GM - free” labelled milk not allowed (General labelling legislation)

“Milk from a cow fed non-GM feed” is allowed where verifiable
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Watching Brief

= EFSA integrity
= Science credibility
= Authorisation process / Member State bans

= |nappropriate/immoral reference to serious medical conditions
(diabetes, allergies, cancers, autism....)

= Disruption tactics (GM pollen in honey)

= Cloning v GM

= UK retailers dropping ban on GM fed chickens
= Biopharmaceuticals

=  Commission 2 year chronic toxicity study in rats
= GM developments in non-EU countries

%\\




GM Animals

*Enviropigs

 Express phytase in their saliva
and excrete ~ 75% less
Phosphorous

.GM goats .GM Salmﬂn

Spider silk in goats milk Grow 3 times faster

Anti-thrombin in goats milk

*GM cow
Increased casein in milk
improving cheese production
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http://mamba.bio.uci.edu/~pjbryant/biodiv/spiders/Araneus gemma.htm
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