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Global GMO status

180 =

GLOBAL AREA OF BIOTECH CROPS
Million Hectares (1996-2013)

>~ Total Hectares
== Industrial
=i~ Developing

. 27 Biotech Crop Countries

Serious concerns of environmental safety

and legal registration status!

175.2 million hectares

soybean (84.5 M ha)
maize (57.4 M ha)
cotton (23.9 M ha)
canola (8.2 M ha)

The vast majority of GM plants worldwide
is represented by first generation GM crops

> plant protection strategies
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,nsect resistant™ plants

Insecticide producing plants (Bt plants), considered as “bioformulated” pesticides

Bt-based bioinsecticide Bt crop

' P Np—

application

environmantal dosage continuous
< 625-1.930-fold

singular

composition of the active ingredients

Cry1lAb (and several related) toxin single modified Cry1Ab toxin
(protoxin form) (preactivated form)

Cannot be considered as equivalent technologies!



bacterial CrylAb S :‘
crystal , -
(bipyramidal) ~
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crystal structure
stabilized by :
dlsu?flde bond

solubilization of

Cry1Ab molecules by
lysis of disulfide bonds -

(pH 9-12. ME, DTT)

activated CrylAb
CrylAb protoxin toxin
131 kDa 63 65 kDa

.

GM maize

genetically modified
plant DNA containing
crylAb transgene

expression of
crylAb transgene
in plant

preactlvated
CrylAb toxin
91 kDa
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e integrated pest management
e registration
e analytical methods

e ecotoxicology studies



,Herbicide tolerant™ plants

The most common tvnes (in annlication) are glyphosate tolerant GM crops
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Forty Years with Glyphosate
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4 Environme;

1. Introduction

I one wers to pick the most notified pests
slyphozate. Althoush D
the zecond most adoa

of the turn of the
mains to be
pesticide act

millennium, the choice

in the

wst be the

their pesticide
65 and 21 years

msecticide/ to zome extent, connected to w

part of sendc, particularly after Word
alzo the

leazt ecologzcally unfavourable characte:
ence of DDT had been zeen instially 2z a ben
eriondc structure and consequent cutstanding water solubility of glyphozate, un

pesticidez, also uzed to be praized before the emvirorarental or ecotoxscological
antages of theze characteriztics were underztood

was applanded as advantageous: the
fit of long lasting actvity, and the
1

ez until becomng
rond that by now., since

y) worldwide
its herbicidal action (

of

the dizcovery

prize laureate pesticide, 2l

mdustry (Franz et al her zimple

rapid rize mto mass ul ence. lopment of
P it bany the history of glyphosate = far m
diverse: itz buzsiness succesz progrezzed uncumberad, receiving two m boozts. Farz
't protection of glyphozate preparations waz renswed in th
on the bazis of application advantage: due b

alez were further strengthened outzide Eurcpe with th
senetically modified (GM) crops. Thiz market succes:

t resiztance, lozs

.

w

n, increased environmental load

us risk assessment

Székacs, A. and Darvas B. (2012) Forty years with glyphosate.
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,Herbicide tolerant™ plants

glyphosate herbicide active ingredient OH
HO /\P/
| H 7 Don
: ! '
formulating agents jnert” J{cﬂCH“D)[H
. 2
e.g., polyethoxylated tallow amine (POEA) CH;ECH—rCH—ﬂ'N X

mTCEQ fg‘l
CH, }Jr-t

controversy in pesticide registration: surfactants, adjuvants are assumed to be inert

e Tsui and Chu (2003): POEA, assumed to be biologically inactive, is strongly toxic to species of
bacteria, microalgae, protozoa and crustacean

e Marc et al. (2005): POEA is toxic to sea urchin

* Relyea and Jones (2009): POEA has endocrine disruptor effect of glyphosate is synergized by
POEA

eSzékacs et al. (2014): POEA is toxic to Daphnia magna and have cytotoxic effect

eMesnage et al. (2013, 2014): POEA has cytotoxic effect
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e Glyfos (Cheminova)

% glyphosate IPA salt
9% polyethoxylated tallow amine (POEA)

e Medallon Premium (Syngenta)

42

MTT (cell proliferaiton assay)

10-20% alkyl polyglucoside

34% glyphosate DA salt
e POEA, APG

* glyphosate IPA salt (97%)
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ToxilLight test (necrosis)




, Glyfos

Results

POEA > Glyfos > glyphosate
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HEK293
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POEA > Glyfos > glyphosate
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POEA > Glyfos > glyphosate
not in every case!
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=1 Results, Medallon

JEG3

HEK293

HepG2 -
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APG > Medallon > glyphosate
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APG > Medallon > glyphosate

APG ? Medallon ? glyphosate
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Conclusion

e regulation of Bt crops and glyphosate-based herbicide are not adequate

!

e not only POEA, but other adjuvants also exert higher
toxic effects than glyphosate
e authorization should require risk assessment of adjuvants

e Bt bioinsecticides do not equal to Bt crops

e decrease in mitochondrial respiratory indicated the same trend for the three
human cell lines: glyphosate > Glyfos > POEA
glyphosate > Medallon > APG

e different sensitivity was detected among cell lines:
glyphosate caused lower toxicity than POEA

e difference in cytotoxicity between the two glyphosate-based herbicides



