BIOHAZARD

10 years later - 2004

42 million infections worldwide
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Biol(logical) Safety

1. lecture.: indirect (ecological)

2. ea.: direct (health) danger

AG M O 6 &enetically Modified Or g a n ii probless of
their applications

A egal regulations

Risk of biological infections (examples)

A aboratory requirements

avo =Genetically Modified Organism <3
Definnitions

'
Natural Organism " f
Any living organismswhichis ableto reproduceandinheritits genes

GeneticEngineering:

Suchamethod whic is ableto removea geneor geneticpartfrom a
donorcell, andtransferit into anotherhostcell, resultingthe changes
of thel a t raturaélgenom

Genetically Modified Organism (GMO):

Suchanorganismin which thegenomwasmodified by genetic
engineeringincludingitss u ¢ c¢ e (ghildvar) Basingthe same
modified characteristic €

Law N0.:1998. XXVII.

eMo Activities considered as genetic @

modifications

Recombinant Nucleic Acid techniques which includesthe constructionsof new
recombinations of genes through in vitro (outside any living organism)
incorporationof nucleic acid moleculsinto any of different vectors (like viral,
bacteria) or plasmidDNA) followed by transfectioninto anyhosts not havingthe
sameattributionnaturally

Suchtechniqueswhich includesthe directimplementatiorof suchgeneswhich
were constructed in vitro like: microinjection, macroinjection and
mi croencapsul 8tion

Cell fusion (incl. protoplastfusion) or hybridization techniques in which new

recombinatiorof genesarereachedhroughthe artificial fusion of two cells, and
this resulteda new organism(which doesnot existedbeforg

Government regulation No. 148/2003. (IX. 22.)

Definitions

Experiment:
such a genetic intervention in which the main goal is not to
manufacturea product but to reachthe developmenbf sciencein a
closedsystem Researchaimed geneticengineeringis consideredas
experimenttoo.

Emission
The dispensioninto the mother nature (i.e. environment of any
geneticallymodified organismsor their partor their recombinations
The genemodificationsdone into a nonclosed system is also
consideredsemission




Definitions

Closedsystemapplications:

Pevery activities in which microorganismare modified with gene
techology or in which genemodifiedmicrobes are cultivated
stored transportedannihilated disposedor utilized via any other
ways besidespecialcontainmentirectivesto excludethe contact
of G M O dwigh humansandtheenvironment"

Law No.: 2002. LXVII. 9

Closed System - subgroups

"A" type activities:

Inside closed system applications some small scale
education, research or development aided, activities with
non-commercial purposes are authorization/licence free!!!
"B" type activities: p)
Inside Closed system applications anything else then A-type
activities are subject to authorization/licence.

=

82/2003. Decree of Ministry uf Agriculture Appendix 4.:
Requirements of License application for closed system
application:

e
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GMO

Authorities to inspect gentechologica@
activities

Everybodyonits area...

National Institutefor Agricultural Quality

Plant and Soil Protectig@entralService
CountyAnimal Health and Food ContrSitations
ConsumeiProtectioninspectorate

National Public Health and Medical Offic8ervice Chief
Medical Officer

EnvironmentandNatureProtectioninspectorate

Governemnt decree No.:148/2003. (I1X. 22.) 134




GMO

Authorities to inspect gentechologica‘r@

activities
e L. Commettee of Genetechnology: HAS 6 f
Modificationin 2006: Ministry of Agr 1 f
Authority: for max10yr, ‘ Ministry of Heal 1 f
. i B Ministry of Natur 1 f
dependeingnthe Type of Act@y Ministry of R&D 1 f
Env.Civil Assoc. 4 f

Modifcationin 2009: A
Health Civil Asso. 1

Consum.Protect.
Commettee of

Genetecnology
(CG) >

/7 N\
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GMO -
Content requirement for licence applicatio@
on closed System operation

(operattional activities)

MData of workers

Mesign of workplace

Mlanned projects, and the used biomaterials in these
Awvaste treatment

Aapplicable precautions, accident-prevention and disaster
relief plans

ZEnvironmental impact study

82/2003. Decree of Ministry of Agriculture Appendix 4. 1

GMO

Content requirement for licence application on
non-closed system operation

a thereexistdifferentregulationon lower andhigherorder
living organism

= plantshavespecialemphasis$ theyarethe mostfrequently
usedGMO in non-closedsystems

Government regulation No. 148/2003. (IX. 22.) 1

GMO

Content requirement for licence application on
non-closed system operation

s GenerainformationsAp p| i dagnt 6s
# Informationson the geneticallymodified organism
+« Specifications of the donor or (where applicable) the parents organ.
« Specifications of the vector
- Specifications of the modified organsim
# Informationconnectedo therecipientenvironment@andthe
circumstancesf thereception.
@ Informationon interactionsetweerthe GMO andthe
environment
- specifications influencing the survival, the growth and the spread
- interactions with the environment

= Informationon supervisioncontrol, wastetreatmentaccident
preventionplant

Government regulation No. 148/2003. (IX. 22.) 1




Application of Transgenic

Organism
“ GMO microorganisr> closedsystem
“GMO animals> closedsystem
+GMO plant®?7??

“ For cultivation (I!!) therearelicensedGMO plantsin the USA, like:
Adiseaseesistanceucurbit
Aherbicidresistansoy
Ainsectresistanpotatoeandcotton
“ Thecultivation in the EU wasnot allowed earlier Howeverthe landfil tests
areallowed Y Goalis to decreas¢hetechnologicadrawback
“ The Numberof landfil testsincrease$y expontentiafunction
« >50type transgeni@lantsarein application
“ Slowly thecultivatonwill alsoallowed®

GMO

What attributes should be brought i
Into transgenic plants?

|. Herbicid tolerancy:
Like selection ma r k esinéeswith their applications other
plants can be repressed.

Il. Insecticides:

Goal: avoid the usage of toxic chemicals

After spyraing, the natural origin (pl. Bacillus thuringiensis b-
endotoxin, Bt) quickly decomposed. A transgenic plant is able
to overproduceA constant protection

GMO

Are transgenic plant dangerous?

What are the differences between traditional breeding and
application of molecular biology, if both can result the same
phenotype?

historically:

Similar genus were crossed, than through more generation
they were backcrossed i the exact reasons were unknowkn
for changing phenotypes

today:

The changes are well known

Attributions can not only be improved by realted species 1
there eare unlimited possibilities like genes responsible for
frostbite from a North-sea fish.

GMO

What attributes should be brought
into trapsgenic plants?

BT Oins: spetificity (they bind
& to cell-mend
i\ alwers will die

J
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MOWhat attributes should be brough‘rt'

into transgenic plants?

A Crgstal E Dissolving of crystals and C Touins bind to receptors
activation of boxins in gut pithelium

+
d-endatesin A Bro-rown ﬁ..‘t‘
@ 1 Fieceptors

i A Perforation
Activated tazin Toin
= N

af gut
membrane

DSpprets g ‘ f
germinate
bacteria proliferatei"_

Il'ig. 1. Mechanism of toxicity of Bt

MOWhat attributes should be brought >

into transgenic plants?

GM

"What attrlbutes should be brought: "

Bt Gene is
inserted
into crop

bacillus
thuringlansis

Crop is infected by Pest dies when feeding on
European corn borer any plant part

GMO

What attributes should be brough
Into transgenic plants?

Alectines: epithelial cells of midgut will be damaged. Against
lectines from peas and garlic are mammalians not sensitive.
Atrypsin and U-amylase inhibitors

f@‘% !
' /\ﬁ,




“What attributes should be brough‘f ““What attributes should be brough‘f

: Into transgenic plants? into transgenic plants?
lll. Disease resistancy: For Example: chicken (Gallus
1. Viral disease: genes of wrong capsid proteins or wrong domesticus) lysosyme
movement proteins into apple
2. bacterial: cecropins, attacins, magarins, lysosyme
for Examp.: cecropin B from silkworm (Hyalophora cei;rode_l)
to cotton ’

G

Fluoreszcent cgeropin
(can be in cotton),

filament and sporéslight - 5 Ao A
A Balas fungal: chitinase, glucanase, phytoalexins

“What attributes should be broughf
Into transgenic plants?

(€]

evo - Application risk of transgenic
plants

I. Using herbicides:
IV. Stress tolerancy: ) . . . .
Against dryness, cold, ozone et. The wide application of herbicides together with herbicid

Like: Genes of Pseudopleuronectus americanus (sole) resistant crops will result the enrichment of toxic
caused cold tolerancy in tomato. herbicides in soil (like sulphonyl-urea etc.)




