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“We share half of our genes with the
banana”

Robert May, 2001

“We share half of our genes with the
banana”

Robert May, 2001

Genetic engineering does not 
create new genes.  It only 
rearranges the existing ones

Genetic engineering does not 
create new genes.  It only 
rearranges the existing ones

96% - chimpanzees96% - chimpanzees

50% - plants50% - plants

30% - bacteria30% - bacteria

Genetic similarity of humans 
is: 
Genetic similarity of humans 
is: 



Protests against GMOs in PolandProtests against GMOs in Poland

Gazeta.pl, 21.08.2011Gazeta.pl, 21.08.2011

Protest in front of the Presidential 
Palace in 2009
Protest in front of the Presidential 
Palace in 2009



Protests against GMOs in EuropeProtests against GMOs in Europe

Protest against GM broccoli in front of the  
patenting office, 2011, Munich
Protest against GM broccoli in front of the  
patenting office, 2011, Munich

20102010Greenpeace 
protest, European 
Parliament, 2008

Greenpeace 
protest, European 
Parliament, 2008

Protests are against genetically 
modified food
Protests are against genetically 
modified food

1978 – E. coli; insulin1978 – E. coli; insulin

1994 – introduction of GM 
tobacco in France started 
the debate about risks

1994 – introduction of GM 
tobacco in France started 
the debate about risks

GMOs are not controversial 
in medicine, pharmacy and 
research

GMOs are not controversial 
in medicine, pharmacy and 
research
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1. Why is Europe afraid of GMO? - opinions1. Why is Europe afraid of GMO? - opinions
In Europe, support for GMO in food is twofold lower than for other 

biotechnologies
In Europe, support for GMO in food is twofold lower than for other 

biotechnologies
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In Europe, support for GMO in food is twofold lower than in the USAIn Europe, support for GMO in food is twofold lower than in the USA
Gaskell et al. 2006 (sample of 25 000 persons, 1 000 per each UE country); Zhang et al. 2004
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GMO technology is
perceived negatively in
Europe. It is considered a
risky technique that should
be forbidden.
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Europe. It is considered a
risky technique that should
be forbidden.0

10

20

30

40

50

60

70

80

90

1996 1999 2002 2005

Procent [%]
Support for GMO 
decreased in 1996-2005
Support for GMO 
decreased in 1996-2005

Percentage [%] NetherlandsNetherlands
UKUK
GermanyGermany
FranceFrance

EUROPEEUROPE

1. Why is Europe afraid of GMO? - opinions1. Why is Europe afraid of GMO? - opinions



GMO 
databases 
in EU and 
Poland

GMO 
databases 
in EU and 
Poland

EC 1829/2003 –
GMO food
EC 1829/2003 –
GMO food

EC 1830/2003 –
GMO labelling
EC 1830/2003 –
GMO labelling

EC 2001/18/EC –
release to environment
EC 2001/18/EC –
release to environment

Law on GMO (Poland)
22.06.2001.
Dz.U. Nr 76, poz. 811

Law on GMO (Poland)
22.06.2001.
Dz.U. Nr 76, poz. 811

Minister’s 
regulations 2002, 
2004.

Minister’s 
regulations 2002, 
2004.

Polish framework 
18.11.2008.
Polish framework 
18.11.2008.

1. Why is Europe afraid of GMO? - rules1. Why is Europe afraid of GMO? - rules



Ban on GMO cultivation based on the “safeguard 
clause” (Art. 23 Dir. 2001/18/EC; Food and Feed Safety 2012)
Ban on GMO cultivation based on the “safeguard 
clause” (Art. 23 Dir. 2001/18/EC; Food and Feed Safety 2012)

Authorized use of 
GMO in Europe

Authorized use of 
GMO in Europe

Maize - 25Maize - 25

Cotton - 8Cotton - 8

Oilseed rape - 3Oilseed rape - 3

Soybean - 3Soybean - 3

Starch potato - 1Starch potato - 1

Sugar beet - 1Sugar beet - 1

Microorganisms - 2Microorganisms - 2

Most GMOs on the 
European market are 
genetically modified crops

Most GMOs on the 
European market are 
genetically modified crops

1. Why is Europe afraid of GMO? - rules1. Why is Europe afraid of GMO? - rules



GMO-free zones in Europe (2010)GMO-free zones in Europe (2010)

GENET – an European network 
engaged in the critical debate on 
GMO, involves 51 organizations from 
z 27 EU countries. It focuses on:

GENET – an European network 
engaged in the critical debate on 
GMO, involves 51 organizations from 
z 27 EU countries. It focuses on:
plant and animal breeding,plant and animal breeding,

food production,food production,

GMO implications on biodiversity 
and human health 
GMO implications on biodiversity 
and human health 

OPINIONS:OPINIONS:

Problem of GMOs is irrelevant.
(HJ Jacobsen, August 2011, TVP)
Problem of GMOs is irrelevant.
(HJ Jacobsen, August 2011, TVP)

Nobody has proved so far that 
GMO is harmful for humans.
(K. Niemirowicz-Szczytt, 2012.02.08. PR 3)

Nobody has proved so far that 
GMO is harmful for humans.
(K. Niemirowicz-Szczytt, 2012.02.08. PR 3)

GMO is a huge threat. The damage 
it would cause will be higher than 
anything we had so far to deal.
(Z. Mirek, 2012.02.08., PR3)

GMO is a huge threat. The damage 
it would cause will be higher than 
anything we had so far to deal.
(Z. Mirek, 2012.02.08., PR3)

1. Why is Europe afraid of GMO? - rules1. Why is Europe afraid of GMO? - rules



Why is Europe afraid of GMO?Why is Europe afraid of GMO?

Why is Europe afraid of GMO?Why is Europe afraid of GMO?1

What is GMO?What is GMO?2

Meaning of the word “GMO”

Problems with definition

YES – in Europe there are 
concerns about GMO in food 
production.

YES – in Europe there are 
concerns about GMO in food 
production.



2. What is GMO? – meaning of the word2. What is GMO? – meaning of the word

GMO – „Genetically Modified Organism” GMO – „Genetically Modified Organism” 

Deinonynchus
(birds’ ancestor)
Deinonynchus
(birds’ ancestor)

Bullfinch (photo by J. Chmiel)Bullfinch (photo by J. Chmiel)

Liverworts -
first land plants
Liverworts -
first land plants

Grasses – youngest 
land plants
Grasses – youngest 
land plants

The term of GMO is misleading because the 
genetic modification is a basis of evolution 
(variation). In this sense all organisms are 
genetically modified.

The term of GMO is misleading because the 
genetic modification is a basis of evolution 
(variation). In this sense all organisms are 
genetically modified.



2. What is GMO? - definition2. What is GMO? - definition

Organisms, whose genes 
have been altered by 
humans

Organisms, whose genes 
have been altered by 
humans

Organisms, whose genetic 
materials have been modified 
artificially in a way that does not 
occur under natural conditions 
(cross-breeding, recombination)

Ministry of Environment (PL)

Directive 2001/18/EC

WHO

Food and Feed 
Safety, 2012
Food and Feed 
Safety, 2012

Wikipedia (Poland)Wikipedia (Poland)

Eurobarometer 2006Eurobarometer 2006

Definitions are inaccurateDefinitions are inaccurate
They enable different 
interpretations by both 
GMO supporters and 
opponents

They enable different 
interpretations by both 
GMO supporters and 
opponents

Organisms that posses foreign 
genes in genomes
(Biotechnolog.pl; STOP.GMO)



2. What is GMO? – problems with definitions2. What is GMO? – problems with definitions

Targeted alterations of genomes can cause unpredictable effects,
scientists are not able to control effects of genetic modifications

(Wiąckowski 2007)

Targeted alterations of genomes can cause unpredictable effects,
scientists are not able to control effects of genetic modifications

(Wiąckowski 2007)

All domesticated species were modified by humans and this 
process was not controlled
All domesticated species were modified by humans and this 
process was not controlled

Maize ancestorTeosinte and Zea mays
(Allmystery.de)
Maize ancestorTeosinte and Zea mays
(Allmystery.de)

Helianthus
annuus, 
wild

Helianthus
annuus, 
wild

Helianthus
annuus, 
crop

Helianthus
annuus, 
crop



2. What is GMO? – problems with definition2. What is GMO? – problems with definition

Genetic material has been altered in
a way that does not occur under
natural conditions

(GMO  - …c2010-2011)

Genetic material has been altered in
a way that does not occur under
natural conditions

(GMO  - …c2010-2011)

Many modern cultivars were created in 
a way that does not occur under natural 
conditions, e.g., by seed treatment with 
chemical reagents such as MNH, NaN3

Many modern cultivars were created in 
a way that does not occur under natural 
conditions, e.g., by seed treatment with 
chemical reagents such as MNH, NaN3

GMOGMO

Pea mutant claviculaPea mutant clavicula

H02B pea mutantH02B pea mutant

Brenda
cultivar
Brenda
cultivar

MRS stockMRS stock



2. What is GMO? – problems with definition2. What is GMO? – problems with definition

GMOs have foreign genes in genomes.
These genes could not be transferred
by natural processes

GMOs have foreign genes in genomes.
These genes could not be transferred
by natural processes

Gene flow among species 
has been very common 
during evolution and it has 
been employed in breeding 
for many years

Gene flow among species 
has been very common 
during evolution and it has 
been employed in breeding 
for many years

Festulolium (Lolium multiflorum x 
Festuca pratensis) – since 1950
Festulolium (Lolium multiflorum x 
Festuca pratensis) – since 1950

Solanum pimpinellifoliumSolanum pimpinellifolium S. lycopersicumS. lycopersicum

Fusarium
resistance 

gene

Plants infected by 
Agrobactrium tumefaciens. A 
part of bacterial DNA is 
transferred into plant genome

Plants infected by 
Agrobactrium tumefaciens. A 
part of bacterial DNA is 
transferred into plant genome



2. What is GMO? – problems with definition2. What is GMO? – problems with definition

Questionnaire project by Piotr Kaczyński, completed by students from 
the “GENIUS” Association on 508 high school students in 2009.
Questionnaire project by Piotr Kaczyński, completed by students from 
the “GENIUS” Association on 508 high school students in 2009.

University and high school students know the term “GMO”, 92% have 
heard about GMO in press (34%) TV (24%), schools (24%), Internet (18%)

University and high school students know the term “GMO”, 92% have 
heard about GMO in press (34%) TV (24%), schools (24%), Internet (18%)

46%46%

9%9%

40%40%

5%5%

What are genetically modified 
organisms?

Each organism to which a foreign gene 
was introduced using genetic engineering

Each organism with a foreign gene 

Organisms obtained by inducing 
mutations

I do not know

Are GMOs dangerous?

Yes
38%
Yes
38%

No
29%
No

29%

I do not know
33%

I do not know
33%

Over half of respondents did 
not know what GMO is. They 
did not know whether GMO is 
dangerous.

Over half of respondents did 
not know what GMO is. They 
did not know whether GMO is 
dangerous.



Why is Europe afraid of GMO?Why is Europe afraid of GMO?

Why is Europe afraid of GMO?Why is Europe afraid of GMO?1

What is GMO?What is GMO?2
Inaccurate definition enables to 
manipulate public opinions and 
knowledge of societies is limited.

Inaccurate definition enables to 
manipulate public opinions and 
knowledge of societies is limited.

GMO technology base

How to obtain GMO?How to obtain GMO?3

GMO or GEO?

Accuracy

YES – in Europe there are 
concerns about GMO in food 
production.

YES – in Europe there are 
concerns about GMO in food 
production.



3. How to obtain GMO? – GMO or GEO3. How to obtain GMO? – GMO or GEO

Salmonella typhimurium
(photo by V. Brinkmann)
Salmonella typhimurium
(photo by V. Brinkmann)

Escherichia coliEscherichia coli

DNA
pRSF1010

Streptomycin 
resistance

DNA
pSC101

Tetracycline 
resistance

Restriction 
enzyme
EcoRI

Ligase

pRSF1010/pSC101 duplexpRSF1010/pSC101 duplex

Streptomycin and 
tetracycline 
resistance

Cohen et al. 1973 – received Escherichia coli with the Salmonella 
typhimurium gene. They employed natural processes in bacteria.
Cohen et al. 1973 – received Escherichia coli with the Salmonella 
typhimurium gene. They employed natural processes in bacteria.

GEO: „Genetically Engineered Organism”
Organisms produced using genetic 
engineering methods

GEO: „Genetically Engineered Organism”
Organisms produced using genetic 
engineering methods



3. How to obtain GMO? – GMO or GEO3. How to obtain GMO? – GMO or GEO

en.Wikipedia.org 2012en.Wikipedia.org 2012

Biology onlineBiology online

GMO (GEO) – organism, whose genetic 
material has been altered using genetic 
engineering techniques. These 
techniques combine DNA molecules from 
different organisms into a new molecule, 
which is then transferred into an 
organism giving it novel features. 

GMO (GEO) – organism, whose genetic 
material has been altered using genetic 
engineering techniques. These 
techniques combine DNA molecules from 
different organisms into a new molecule, 
which is then transferred into an 
organism giving it novel features. 



3. How to obtain GMO? – technology3. How to obtain GMO? – technology

Raspberry(Rubus idaeus)Raspberry(Rubus idaeus) Pea (Pisum sativum)Pea (Pisum sativum)

Gene transfer 
between biological 

species

Gene transfer 
between biological 

species

Transgenic organism – a 
new gene is inherited in 

agreement with the 
Mendel’s laws

Transgenic organism – a 
new gene is inherited in 

agreement with the 
Mendel’s laws

Gene 
isolation

pgip

RASP-
BERRY
RASP-
BERRY

35S RB

VIRUSVIRUS

pNos-npt

A. rhiso
genes

A. rhiso
genes

bar
LB

S. hygro-
scopicus
S. hygro-
scopicus

E. coliE. coli A. tumefaciens
(visualphotos.com)
A. tumefaciens

(visualphotos.com)



Particle (biolistic) gun    
(Bio-Rad)
Particle (biolistic) gun    
(Bio-Rad)

3. How to obtain GMO? – technology3. How to obtain GMO? – technology

Physical and chemical agents support the transfer of DNA into cellsPhysical and chemical agents support the transfer of DNA into cells

Zebrafish – microinjection
(Gene Nakonechny, McMaster University)
Zebrafish – microinjection
(Gene Nakonechny, McMaster University)

CaCl2CaCl2

PEG 
(Flicr.com)
PEG 
(Flicr.com)

Chemicals used in 
mammals
Chemicals used in 
mammals

Electroporator (Bio-Rad)Electroporator (Bio-Rad)



3. How to obtain GMO? – technology3. How to obtain GMO? – technology

The method is inaccurate, we do not 
know where the construct was 
inserted and what changes it 
underwent in the donor genome

The method is inaccurate, we do not 
know where the construct was 
inserted and what changes it 
underwent in the donor genome

The resulting transgenic organism contains the DNA construct comprising
genes derived from different species. These foreign genes  are “transgenes”
The resulting transgenic organism contains the DNA construct comprising

genes derived from different species. These foreign genes  are “transgenes”

Pea (Pisum sativum) 
with rpgip1 gene 
derived from 
raspberry (Rubus
idaeus). The gene 
encodes fungal 
resistance.

Pea (Pisum sativum) 
with rpgip1 gene 
derived from 
raspberry (Rubus
idaeus). The gene 
encodes fungal 
resistance.

Pea with rpgip was developed by the 
team supervised by Prof. H.-J. Jacobsen, 
Leibniz Universität Hannover, Germany

Pea with rpgip was developed by the 
team supervised by Prof. H.-J. Jacobsen, 
Leibniz Universität Hannover, Germany



3. How to obtain GMO? – accuracy3. How to obtain GMO? – accuracy

Introduced genes can be inactive or they can be lost in subsequent 
generations

Introduced genes can be inactive or they can be lost in subsequent 
generations

Baroness – parent 
cultivar
Baroness – parent 
cultivar

GMO with rpgip1 and bar
(herbicide  resistance)
GMO with rpgip1 and bar
(herbicide  resistance)

GMO with vst1 and bar
(herbicide resistance)
GMO with vst1 and bar
(herbicide resistance)

Expression of bar disappeared in further generations. Both control and 
transgenic plants are sensitive to the BASTA herbicide.

Expression of bar disappeared in further generations. Both control and 
transgenic plants are sensitive to the BASTA herbicide.



3. How to obtain GMO? – accuracy3. How to obtain GMO? – accuracy

There can be many copies of transgenes and they can be rearrangedThere can be many copies of transgenes and they can be rearranged

Identification of a transgene in 
pea 1 Baroness, 2 PGIP, 3 PGIP x 
VST, 4 Plasmid (Polok & Jacobsen 2011)

Identification of a transgene in 
pea 1 Baroness, 2 PGIP, 3 PGIP x 
VST, 4 Plasmid (Polok & Jacobsen 2011)

Copy number of rpgip1
in transgenic peas
(Richter et. al. 2007)

Copy number of rpgip1
in transgenic peas
(Richter et. al. 2007)

M Linie transgeniczne

2 kopie 3 kopie 2 kopie

Mutations in the rpgip1
gene in GM pea, 
frequency - 1,1 x 10-3      

(Polok & Jacobsen 2011)

Mutations in the rpgip1
gene in GM pea, 
frequency - 1,1 x 10-3      

(Polok & Jacobsen 2011)

Mutation frequency in GM 
soybean, Roundup-Ready
(Ogasawara et al. 2005)

Transgene – 0,87 x 10-3

Cong1 i Cong2 – 0,92 x 10-3

(soybean genes)

Frequency of mutations in transgenes 
does not differ from this in host genes 
and it is in agreement with the 
frequency predicted by the theory of 
molecular evolution

Frequency of mutations in transgenes 
does not differ from this in host genes 
and it is in agreement with the 
frequency predicted by the theory of 
molecular evolution



3. How to obtain GMO? – accuracy3. How to obtain GMO? – accuracy

Frequent wide genome mutations can be observed in transgenic plantsFrequent wide genome mutations can be observed in transgenic plants

Genetic diversity 
of transgenic 
pea lines

Genetic diversity 
of transgenic 
pea lines

AFLP

B GMO

Genetic 
diversity of 
induced barley 
and pea mutants

Genetic 
diversity of 
induced barley 
and pea mutants

Insertions and deletions of genomic 
sequences are observed in transgenic 
plants but such mutations are also 
present in induced mutants and cultivars

Insertions and deletions of genomic 
sequences are observed in transgenic 
plants but such mutations are also 
present in induced mutants and cultivars

Polok et al. 2008; Polok & Zielinski 2011Polok et al. 2008; Polok & Zielinski 2011
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How to obtain GMO?How to obtain GMO?3

GMO (GEO) – organisms developed 
using genetic engineering. The 
method is inaccurate and does not 
differ from traditional breeding.

GMO (GEO) – organisms developed 
using genetic engineering. The 
method is inaccurate and does not 
differ from traditional breeding.

Examples of GMO
Why is GMO produced?Why is GMO produced?4

GMO in medicine
GMO in industry
GMO in agriculture

Why is Europe afraid of GMO?Why is Europe afraid of GMO?1

What is GMO?What is GMO?2
Inaccurate definition enables to 
manipulate public opinions and 
knowledge of societies is limited.

Inaccurate definition enables to 
manipulate public opinions and 
knowledge of societies is limited.

YES – in Europe there are 
concerns about GMO in food 
production.

YES – in Europe there are 
concerns about GMO in food 
production.



4. Why is GMO produced? – examples4. Why is GMO produced? – examples

Tomato with two snapdragon genes 
responsible for anthocyan synthesis 
as an adjuvant treatment of cancer
(Purple tomatoes…2008)

Tomato with two snapdragon genes 
responsible for anthocyan synthesis 
as an adjuvant treatment of cancer
(Purple tomatoes…2008)

Cat with a jellyfish gene (luminescence) 
and the FIV gene of macaques that blocks 
the HIV infection (Mayo Clinic…2011)

Cat with a jellyfish gene (luminescence) 
and the FIV gene of macaques that blocks 
the HIV infection (Mayo Clinic…2011)

„Glofish”  -
Zebrafish with a sea 
anemones gene encoding 
green fluorescent proteins 
(Hallerman, 2004)

„Glofish”  -
Zebrafish with a sea 
anemones gene encoding 
green fluorescent proteins 
(Hallerman, 2004)



4. Why is GMO produced? – medicine4. Why is GMO produced? – medicine
Nearly 250 drugs and vaccines are produced using GMO and further 100 

undergo tests
Nearly 250 drugs and vaccines are produced using GMO and further 100 

undergo tests

GMO is used in:GMO is used in:

production of hormones and 
other compounds
(protropin, erythropoietin, 
human SOD, antibiotics)

production of hormones and 
other compounds
(protropin, erythropoietin, 
human SOD, antibiotics)

production of antibodies 
(cancer, AIDS)
production of antibodies 
(cancer, AIDS)

production of vaccines 
(polio, hepatitis B)
production of vaccines 
(polio, hepatitis B)

skin and bone culturesskin and bone cultures

Insulin is produced by E. coli  
in bioreactors since 1982 
Insulin is produced by E. coli  
in bioreactors since 1982 

Antithrombin (ATryn) is 
produced from milk of GM 
goats since 2009

Antithrombin (ATryn) is 
produced from milk of GM 
goats since 2009

Rice with 
the human 
albumin 
gene OsrHSA
(He et al. 2011)

Rice with 
the human 
albumin 
gene OsrHSA
(He et al. 2011)



4. Why is GMO produced? – industry4. Why is GMO produced? – industry
GMO or GMO derived products are employed in production of cosmetics, 

alcohols and modern materials
GMO or GMO derived products are employed in production of cosmetics, 

alcohols and modern materials

GM yeast strains, 
ML01, ECMo01 –
USA, Canada
(Fermentation, 
urea degradation)
(Grossmann et al. 2011)

GM yeast strains, 
ML01, ECMo01 –
USA, Canada
(Fermentation, 
urea degradation)
(Grossmann et al. 2011)

GM D. melanogaster –
Dm-AChE protein as a 
biosensor detecting 
pesticides
(Campas et al. 2009)

GM D. melanogaster –
Dm-AChE protein as a 
biosensor detecting 
pesticides
(Campas et al. 2009)

GM flax produces 
polyhydroxybutyrate (PHB), 
biodegradable plastic
(Wróbel et al. 2003)

GM flax produces 
polyhydroxybutyrate (PHB), 
biodegradable plastic
(Wróbel et al. 2003)

Generally, products derived from 
GMO are not labelled due to 
GMO amounts below thresholds
(<0,9%)

Generally, products derived from 
GMO are not labelled due to 
GMO amounts below thresholds
(<0,9%)



4. Why is GMO produced? – agriculture4. Why is GMO produced? – agriculture
GM animals are produced to fasten growth, increase disease resistance or 

increase fertility
GM animals are produced to fasten growth, increase disease resistance or 

increase fertility

Faster growth (fish, cattle, pigs, sheep, 
rabbits)
Genes of growth hormone

Faster growth (fish, cattle, pigs, sheep, 
rabbits)
Genes of growth hormone

Disease resistance (chicken, cattle, pigs, 
sheep, rabbits)
Antigen genes from mice, viral envelope genes 
from sheep

Disease resistance (chicken, cattle, pigs, 
sheep, rabbits)
Antigen genes from mice, viral envelope genes 
from sheep

Lower level of phosphorus in excrements 
(pigs) Phytase genes from bacteria
Lower level of phosphorus in excrements 
(pigs) Phytase genes from bacteria

Higher production of wool (sheep)
Cysteine genes from bacteria
Higher production of wool (sheep)
Cysteine genes from bacteria

Milk composition (cattle) 
Additional copies of casein genes
Milk composition (cattle) 
Additional copies of casein genes

Higher fertility (pigs, sheeps)
Genes of estrogen receptors
Higher fertility (pigs, sheeps)
Genes of estrogen receptors

(Cowan 2010; Gottlieb & Wheeler 2011)(Cowan 2010; Gottlieb & Wheeler 2011)

Transgenic animals have not entered 
into commerce
Transgenic animals have not entered 
into commerce



4. Why is GMO produced? – agriculture4. Why is GMO produced? – agriculture
Transgenic crops are grown on 134 mln ha in 25 countries. In years 1996-
2009 the area of cultivation has increased 50 times (2,8 mln ha in 1996).
Transgenic crops are grown on 134 mln ha in 25 countries. In years 1996-
2009 the area of cultivation has increased 50 times (2,8 mln ha in 1996).

Increase of World area of GMO 
production in years 1996-2009 
(FCEC 2010, p. 16)

Increase of World area of GMO 
production in years 1996-2009 
(FCEC 2010, p. 16)

Spain 75 000 haSpain 75 000 ha

Czech 5 000 haCzech 5 000 ha

Poland 300 haPoland 300 ha

Slovakia 900 haSlovakia 900 ha

Portugal 4 200 haPortugal 4 200 ha

Romania 400 haRomania 400 ha

(data from 2007 , FCEC 2010)

16%
Brazil

48%
USA

16%
Argentina

6% India
8% 

Others

Only GM corn grows in Europe. 
Growing area is only 0,7% of the 
world area. Most fields (87%) are in 
Spain.

Only GM corn grows in Europe. 
Growing area is only 0,7% of the 
world area. Most fields (87%) are in 
Spain.

(data from 2007, FCEC 2010)



4. Why is GMO produced? – agriculture4. Why is GMO produced? – agriculture
12 GM crops are cultivated in the world, of which the largest surface is 

occupied by soybean (52%) and maize (31%)
12 GM crops are cultivated in the world, of which the largest surface is 

occupied by soybean (52%) and maize (31%)

52%
Soybean

5%

7%

19%

1%

9%
2% 5%

M
ai

ze
M

ai
ze

Oilseed 
rape

Oilseed 
rape

HT/Bt – herbicide and 
insecticide tolerance (21%)

HT – herbicide tolerance (62%)

Bt – insecticide tolerance (16%)

Number of authorized GMO 
uses in Europe

Number of authorized GMO 
uses in Europe

HT/Bt - 11 permissions:
9 - maize, 2 - cotton
HT/Bt - 11 permissions:
9 - maize, 2 - cotton
HT - 12 permissions:
3 – soybean, 3 – maize, 
3 – oilseed rape, 2 – cotton, 
1 – sugar beet

HT - 12 permissions:
3 – soybean, 3 – maize, 
3 – oilseed rape, 2 – cotton, 
1 – sugar beet
Bt – 7 permissions:
5 maize, 2 cotton
Bt – 7 permissions:
5 maize, 2 cotton

(based on FCEC 2010)

All currently cultivated GM crops 
carry genes responsible for 
pesticide tolerance

All currently cultivated GM crops 
carry genes responsible for 
pesticide tolerance

F (quality) – 1 permission:
potato without amylase
F (quality) – 1 permission:
potato without amylase
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Transgenic soybean and maize are used in food and feed production in 

Europe
Transgenic soybean and maize are used in food and feed production in 

Europe
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[mln ton]
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(based on FCEC 2010)

Most products derived from transgenic soybean 
are not labelled in Europe (<0.9%)

Most products derived from transgenic soybean 
are not labelled in Europe (<0.9%)
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Why is GMO produced?Why is GMO produced?4

Producing active compounds or food 
using GMO can be profitable, but 
most GMOs comprise HT crops. Not 
all products derived from GMOs are 
labelled.  

Producing active compounds or food 
using GMO can be profitable, but 
most GMOs comprise HT crops. Not 
all products derived from GMOs are 
labelled.  

Is GMO 
dangerous?
Is GMO 
dangerous?

5

Environment

Health
Economy

How to obtain GMO?How to obtain GMO?3

GMO (GEO) – organisms developed 
using genetic engineering. The 
method is inaccurate and does not 
differ from traditional breeding.

GMO (GEO) – organisms developed 
using genetic engineering. The 
method is inaccurate and does not 
differ from traditional breeding.

Why is Europe afraid of GMO?Why is Europe afraid of GMO?1

What is GMO?What is GMO?2
Inaccurate definition enables to 
manipulate public opinions and 
knowledge of societies is limited.

Inaccurate definition enables to 
manipulate public opinions and 
knowledge of societies is limited.

YES – in Europe there are 
concerns about GMO in food 
production.

YES – in Europe there are 
concerns about GMO in food 
production.
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Bt crops consume by 80% less insecticides (2004). HT crops use by 43% 
more herbicides than conventional ones

Bt crops consume by 80% less insecticides (2004). HT crops use by 43% 
more herbicides than conventional ones

The emergence of herbicide resistant weeds has 
caused the increase of herbicide consumption
The emergence of herbicide resistant weeds has 
caused the increase of herbicide consumption
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soybean and cotton crops in USA
(based on Benbrook 2004)

kg/hakg/ha Herbicides, HTHerbicides, HT
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Insecticides, 
conventional
Insecticides, 
conventional

Marestail (Conyza canadensis)Marestail (Conyza canadensis)
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Protein toxins, Cry from bacterium, B. thuringiensis produced by transgenic 
plants have no negative effects on untargeted organisms

Protein toxins, Cry from bacterium, B. thuringiensis produced by transgenic 
plants have no negative effects on untargeted organisms

Diptera caterpillars 
attacking maize 
and cotton

Diptera caterpillars 
attacking maize 
and cotton

Cry genes of Bacillus
thuringiensis encode protein 
toxins lethal to insects

Cry genes of Bacillus
thuringiensis encode protein 
toxins lethal to insects

There is no significant influence of 
Cry1Ab proteins on growth, development 
and reproduction of earthworms. 
Proteins, however are present in their 
digestive tracts.

There is no significant influence of 
Cry1Ab proteins on growth, development 
and reproduction of earthworms. 
Proteins, however are present in their 
digestive tracts.

(Icoz & Stotzky 2008)(Icoz & Stotzky 2008)

The growth and reproduction of 
Caenorhabditis elegans are inhibited in 
the presence of Cry1Ab proteins in soil. 
There are no population studies.

The growth and reproduction of 
Caenorhabditis elegans are inhibited in 
the presence of Cry1Ab proteins in soil. 
There are no population studies.

Contradictory data regarding the effect of 
Bt crops on rhizosphere.
Contradictory data regarding the effect of 
Bt crops on rhizosphere.

Cry proteins have decreased the level of 
root colonization by mycorrhizal fungi.
Cry proteins have decreased the level of 
root colonization by mycorrhizal fungi.

Cry proteins have no effects on enzyme 
activity.
Chemical composition of Bt crops differs 
from that in conventional cultivars 
(isogenic lines).

Cry proteins have no effects on enzyme 
activity.
Chemical composition of Bt crops differs 
from that in conventional cultivars 
(isogenic lines).

Influence of Cry toxins depends on climatic, 
soil and cultivation conditions
Influence of Cry toxins depends on climatic, 
soil and cultivation conditions
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All products derived from GMO are tested regarding the allergenicity 
and the presence of compounds potentially harmful to humans

All products derived from GMO are tested regarding the allergenicity 
and the presence of compounds potentially harmful to humans

STEP1
Testing a novel GM feature, e.g., whether a 
new protein can cause allergies.

STEP1
Testing a novel GM feature, e.g., whether a 
new protein can cause allergies.

STEP2
Analyzing potential changes in plant 
metabolism (chemical composition, animal 
tests)

STEP2
Analyzing potential changes in plant 
metabolism (chemical composition, animal 
tests)

EFSA gives opinions on the risks 
of GM food in agreement with 
the regulation 178/2002

EFSA gives opinions on the risks 
of GM food in agreement with 
the regulation 178/2002

HPLC profiles of pea demonstrate the presence of 
resveratrol in transgenic plant with the Vst1 gene
(Richter et al. 2007)

HPLC profiles of pea demonstrate the presence of 
resveratrol in transgenic plant with the Vst1 gene
(Richter et al. 2007)

non-GMO Control GMO - VST



5. Is GMO dangerous? - health5. Is GMO dangerous? - health

It is too little independent research on GM food safety, and available tests 
are not always sufficient

It is too little independent research on GM food safety, and available tests 
are not always sufficient

Quantity of allergens in transgenic 
soybean is within the range of 
biological variation of non-transgenic 
cultivars (Rouquie et al. 2010)

Quantity of allergens in transgenic 
soybean is within the range of 
biological variation of non-transgenic 
cultivars (Rouquie et al. 2010)

Physiological parameters of rats fed 
HT maize NK603 (gen epsps) differ 
from these in control rats 
(Vendomois et al. 2009)

Physiological parameters of rats fed 
HT maize NK603 (gen epsps) differ 
from these in control rats 
(Vendomois et al. 2009)

The study was conducted only on 10 
rats, and the authors published neither 
absolute values obtained for control 
animals nor GM fed rats. The results 
were presented only as a percentage 
of decrease/increase 

The study was conducted only on 10 
rats, and the authors published neither 
absolute values obtained for control 
animals nor GM fed rats. The results 
were presented only as a percentage 
of decrease/increase 

So far, no negative effects of GMO 
eating have been demonstrated but 
there is the lack of population data

So far, no negative effects of GMO 
eating have been demonstrated but 
there is the lack of population data
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Farmers cultivating GMO are dependent on chemical companies, which are 
owners of patents

Farmers cultivating GMO are dependent on chemical companies, which are 
owners of patents

NP603 maize is resistant to 
Roundup. Monsanto is both the 
patent owner and Roundup 
producer

NP603 maize is resistant to 
Roundup. Monsanto is both the 
patent owner and Roundup 
producer

„Growers are not allowed to transfer seeds 
to anyone else without the written 
permission of Monsanto”

„Growers are not allowed to transfer seeds 
to anyone else without the written 
permission of Monsanto”

Practices of GMO patent owners may lead to 
monopoly in the food production and they 
restrict the freedom of scientific research on 
GMO that have been already traded

Practices of GMO patent owners may lead to 
monopoly in the food production and they 
restrict the freedom of scientific research on 
GMO that have been already traded
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So far, none GMO has caused 
environmental losses and health 
risks. However, the owners of 
GMO patents apply monopolistic 
practices. 

So far, none GMO has caused 
environmental losses and health 
risks. However, the owners of 
GMO patents apply monopolistic 
practices. 

Why is GMO produced?Why is GMO produced?4

Producing active compounds or food 
using GMO can be profitable, but 
most GMOs comprise HT crops. Not 
all products derived from GMOs are 
labelled.  

Producing active compounds or food 
using GMO can be profitable, but 
most GMOs comprise HT crops. Not 
all products derived from GMOs are 
labelled.  

How to obtain GMO?How to obtain GMO?3

GMO (GEO) – organisms developed 
using genetic engineering. The 
method is inaccurate and does not 
differ from traditional breeding.

GMO (GEO) – organisms developed 
using genetic engineering. The 
method is inaccurate and does not 
differ from traditional breeding.
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What is GMO?What is GMO?2
Inaccurate definition enables to 
manipulate public opinions and 
knowledge of societies is limited.

Inaccurate definition enables to 
manipulate public opinions and 
knowledge of societies is limited.

YES – in Europe there are 
concerns about GMO in food 
production.

YES – in Europe there are 
concerns about GMO in food 
production.



We owes GMOs many drugs, but GMOs are
unfulfilled hopes in agriculture. Instead of a
breakthrough comparable to “the Green
Revolution” we have „the Cold War”.

We owes GMOs many drugs, but GMOs are
unfulfilled hopes in agriculture. Instead of a
breakthrough comparable to “the Green
Revolution” we have „the Cold War”.
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