Genetically modified crops
- current state, issues and
perspectives
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‘, 7 Biotechnology is a commercial usage of organisms and their products where
I their DNA is intentionally manipulated.
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Why we
heed

transgene
Cro ps'? industry

Novel possibilities for pharmaceutical

Crop cultivation resistant to viruses and
drought, herbicide tolerance, increased
nutritional value, improved fruit quality,

altered ripening




Why we
fear from
transgene

crops?

» Gene transfer with pollen, insects, wind from transgene to
conventional plants

Undesirable — creation of plants tolerant to
herbicides

Uncontrolled —transfer of new gene and creation
of “super weeds” and “super insects”

Irrevocable — transgene organism can be
reverted to the original form

?Conspiracy? - biotechnology companies control
agriculture
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The very beginnings of genetic
transformations
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Cell-free Synthesiz of the Major Storage Protein of the Bean, Phaseolus
vulgaris L. 1
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Abstract
As seeds of the French bean (Phaseolus vulgaris, L. cv. Tendergreen) mature, a single protein, G1 globulin
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Phaseolin gene from bean is expressed after transfer to sunflower via tumor-inducing plasmid

vectors.
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Cially %wn gefﬁetlcali; engineered crops
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90 million ha
Brazil, Argentina, India )
and Canada
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MAIZE SOYBEAN COTTON CANOLA SUGAR ALFALFA PAPAYA SQUASH POPLAR BRINJAL/ POTATO APPLE
EGGPLANT

In 2015, 180 million hectares of GE crops planted globally



- - = e
TABLE 3-1 Genetically Engineered Traits D TABLE 3-1 CO“‘}"’ -'"-'.#_ — = -..";_'
Field Release in the United States as of 2015 Crop 5(.___,_--'"" .

Crop Scientific Crop Name
Crop Name Trait Plum Prunus
Alfalfa Medicago sativa Glyphosate HR=#
Dararn Colanun
€ros|
Monsanto,
| presume. -

y2a s
5 sp

turbi

AL NI W WA PHD. UL EUYT UKL WA UR YT ) MALLOX U woLcr

ber 20, 2015.

cine n

(c) JoeMohrToons.com

LY PIRSELT IR
Increased Lysine®
Imidazolinone HR¢
Alpha-Amylase
Drought Tolerance
ACCaser HR
24-D HR
Increased Ear
Biomass

Papaya Carica papaya Ring Spot Virus VR Sugacbeet  Beta sl

Tobacco Nicotiana o
tabacum




TAl SE-feed-is—saFe-for—animats.

—Kourdde s iodearadabie - ;t
Pro LMOs-are-—safe.-
Prod o MEPrOcUCE-hiBhaE-CEOR-rtlor -
10 GMOs—wil-decrcaseherbicideJso—
Cou ~tle-are-helping-bees— o
Aust Roundlo is a5 safe a5 Haphke st
Kounddn §s or a0 +icoie nandoxic,
Braz “Rewn are h‘;';]hi HI’;I-FHE'# e Wiy do 1 gef
‘ PR g the fFeeling it+'s
bl \ Bovire Growtn llormone is safe. e ur":ﬂfh:‘fr
) GM wheat WILL NOT contaminate T=4)
Can. non-GM wheat Fields ~f[‘-~
11C
Chir -
Indi: il
ks £ Ahem. —
: > ‘:,3 Genetically 2
Sou Modified Truth
Spai
Uni ' D SE,
IC
a) hose
pro le as
“no

SO



Tommmen stopsme H042005 HarmaryT 1 jyaom semjose=cen xyrmipe - Crppoms a5
Vaarbock BO04200% Insoture of Sontham Cropt — Stramica

UDC: 633 11:575.2(4) Crpyes Tpya
Professional paper

AHATMH3A HA EROTONKHOT PHIHMKR 01 TFEHETCKH

MOIHPHUHPFAHA MYEHHLA ( Triticwm ) BO EEPOITA

Tpajrona Durans’

Kparok minagor

MoEEnTe BAmjoHD)a OF XOSPUINSALOMIATA O ETPOTPECjaTa
moMalY EVITYPOTS I JOENTS pACTSEINA 340804 Of Hejacem SmgejEm e
TEMED Td ©f OPETENTH EAEC FeHCTOKN MAHNTYTOPAENTS CCHI Ec SOmaT
WIpA3CEI EO COOEECHINT: IFUER ENToBm. [ImemmmaTa ¢  ToomriEo
CAMOOIpPAIIVEATEL PpoJ |EpeEy AHTCHE BCO PAMENTS HA 0CKOS COLESTIE)
I cSEOS BEPCTVBARS ECGS 08 CUVIVES & TOIAPSKAHC OF PACce|VBARSTO Ha
moTeH 00 BeTep. JOXasnTs YEARVEALT HOKA MHNCHNIIATA INMA OFPAHITIEE
DOTEEINjAT 38 BEPCTYEARS OO OUED cpoTEmmm o Eppoms. JmenTe
CPONENIN 00 EON ¢ DOHEATO JrEA MMcHONATA o EEPCTVEA 0f IOTEPICHD
38 MSTUTE HA TWONNERAT IUTH EADVIDSHDTE MecTd I HajBSpOjATHO
HMECOTAIN He QOPMIPAAT OJP¥NIED NONYVIAINN I Ef CTAHVEAAT
ITHEA SN 34 TP VTITS CTAHIIITA.
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ECOLOGICAL RISK ASSESSMENT OF GENETICALLY MODIFIED
WHEAT (Trincum) IN EUROFE

Trajkova Fidanka™

Abstract

The possible implications of hybndization and introgressicn betareen
crops and wild plant species are so far unelsar bacause it is difficult to predict
how the genefically engimeered gemes will be expressed m a related wald
species. Wheat is fypically self-pollinated (via anthers within each enclosed

Publication

Report Title Year Sponsor Task
Safety of 2004 USDA, U.S. Food and Outline science-based
Genetically Drug Administration approaches for assessing or
Engineered (FDA), and US. predicting the unintended
Foods: Environmental health effects of GE foods
Approaches Protection Agency and compare the potential
to Assessing (EPA) for unintended effects with
Unintended those of foods derived from
Health Effects other conventional genetic
modification methods
Biological 2004 USDA Evaluate three general
Confinement strategies for those GE
of Genetically organisms that require
Engineered biological confinement:
Organisms reducing the spread or
persistence of GE organisms,
reducing unintended gene
flow from GE organisms to
other organisms, and limiting
expression of transgenes
The Impact 2010 National Academies Review and analyze published

of Genetically
Engineered
Crops on Farm
Sustainability
in the United
States

literature on impact of GE
crops on the productivity
and economics of farms in
the United States; examine
evidence for changes in
agronomic practices and
inputs; evaluate producer
decision-making with regard
to the adoption of GE crops
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in Republic of North Macedonia

3AKOH 3A NIEHETCKW MOANPHLUMNPAHM
OPFAHMBMM AHIMMUCKH TEKCT

2 Law on Genetically
Modified Organisms

KOHCONMAWPAH TEKCT [i]

I. ONLWWTU OAPEAGU

MNMoep3aHn

Ynen 1 nponucH
148/2009
163/2009

MpegmMeT Ha ypegyeatse e

(1) Co oBo] 38KkoH ©E ypeaysa YNpasyBameTo CO TEHETCKM 22/2012
MogMDUUMPEHATE OPraHMaM M KoMOMHEUW]a 0O reHEeTCKM MoaMdMuMpaHi 150/2012
OpraHMaMM M MNPOWM3BOOMTE KOMIUTD COOPWAT TEHETCHM MogngHUuMpaHM %gﬁ%gii
OpraHM3MM W/MAM Ce cCoCTojaT WNM TNOTEKHYBEaT of KoMmDWHAuM]a Ha 23/2014
FEHETCKM  MOAWMHMUMPAHM  DPraHM3IMM  BENYYYBAJKM M FEHETCKM 29/2014
MogMdMUMpadHd OpPraqHM3MM Kako MpOM3B0d, MEepKMTE 33 CNpeuyyBarke M &7/2014
HEMaANYBare H3 MOMHHTE HEFATWEHM BAM]3HM]3 Bp3 3ADIBEJETO HA NYIETO W 135/2014
MWBCTHaTa CpPeOMHa, Kako nocnegvua npy OrpaHMYeHOoTO KOpMCTEH:E Ha ]'.}'5;"2014
TEHETCKM HMOAWGMUMDEHW OpPraHMsIMM, HamepHoTo ocnoDooyBaree Ha 190/2014

TEHETCKM MOOMOWUMP3HM OpPraHM3IMM B0 MMUBOTHATE CPEOMHE  HAW
NYWTakLeTe Ha Na3ap Ha MpoM3BOOM  KOMIITO COODXET TEeHETCKH
MOgMQMLMPaHK  OpradmsMd  w/MAW Ce CoCTOJaT WMAM NOTEeKHYBaaT of
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'WHO CONTROLS THE PRESENCE OF GM
CROPS/PRODUCTS IN THE COUNTRY?

HE 3a TMO

HOW AND WHERE THE CONTROL IS DONE?

Bo epcka co opuW30T, oW 50 knorpamMu.

- Opn30T € Nnpou3seneH PHUJA H E spaTtopoT. CTageH e nod oduumMjaned
Hagzop W ke Buoe yHULWT i AboutThiswebste  M@PWHHa Ka3Ha, 5.000 eepa BO
[eHapcka NpoTHUBBPEnHC Slgnthe S ) NnLe, Benu ATaHacos.

MHUHWUCTEP AKHMBOT On 3 A HE

MakenoHuja ce ylWTe He OO3B0NYBa YBO3 Ha XpaHa co TMO 1K reHeTCck MogndUUNPaHK NpoU3BoOM.
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Patents are tools to protect commercial interests and investments, but as the Golden Rice example shows, they Gi:;mmns :> GGPP ¢,
are not an impediment to the use and dissemination of a technology. Apart from being national in scope and Aiihse e i 2 &
limited in time, their owners can decide to whom to license and under what conditions. Notwithstanding the fact Ll
that a number of patented technologies were involved in the production of Golden Rice (Kryder et al. 2000), Phytoene 5,
Syngenta Seeds AG was able to negotiate access to all pieces of the puzzle actively necessary for the intended } Phytosns desaturase
humanitarian purposes, providing the Golden Rice Humanitarian Board with the right to sublicense breeding {-Carotene ¢,
institutions in developing countries free of charge. { {-Carotene desaturase
Lycopene ¢,
ctiog, invented by Prof emeritus Ingo Potrykus, of ETH-Zurich + b s i
and Prof Bgter Bever, of the Univ of Freiburg, provided access to a package of ancillary technologies required to e
engineer the frait into rice. A license to those technologies btained from Syngenta. The package contalned P-carotene c,,
Zeneca Mogen Yuetal,

BV [hese companies provid lred technolo i r
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Science 287, 303-5, 2000

News & Events Experience IRRI Resources .

IRRI's work with Golden Rice

H - - H H s IRRI is working with partners to develop Golden Rice as a potential new food-based approach
Commercially available GM varieties in 2015 —mmrtrmtan s

'Ga@ﬁo@aﬂaeoa

+ WAMEE SOVESLAN {TATOR CARGERL JUGAR ALRRLFE PARAWA BOUWSS POPLAS BRIGMLY POTRNG  AFPLE Breeders at the Philippine Department of Agriculture - Philippine Rice Research Institute (DA-
EE EGGPLANT PhilRice), the Bangladesh Rice Research Institute (BRRI), and the Indonesian Center for Rice
Research (ICRR) are developing Golden Rice versions of existing rice varieties that are popular
with their local farmers, retaining the same yield, pest resistance, and grain qualities. Golden
Rice seeds are expected to cost farmers the same as other rice varieties. Once PhilRice, BRRI,
and ICRR are able to secure an approval from their respective regulatory agencies, cooking
and taste tests will be done to make sure that Golden Rice meets consumers' needs.

"‘.-5

. Develop varieties suitable for Asian farmers

The Chinese government does not issue cogmertial usage licengses for gepeficaliemadified dee. All GM rice is approved for research only. Pu, et al., stated that rice engineered
to produce human blood protein (HSA) requires a lot of modified rice to be grown. This raised environmental safety concerns about gene flow. They argued that this would not be
a problem because rice is a self-pollinating crop, and their test showed less than 1% of the modified gene transferred in pollination ¥2! Another study suggested that insect-

mediated gene flow may be higher than previously assumed.[#!

The case of LibertyLink variery 601 rice

In the summer of 2006, the USDA detected trace amounts of LibertyLink variety 601 in rice shipments ready for export. LL601 was not approved for food purposes 2%l Bayer
applied for deregulation of LLE01 in late July and the USDA granted deregulation status in November 2006.12% The contamination led to a dramatic dip in rice futures markets with
losses to farmers who grew rice for export. 24l Approximately 30 percent of rice production and 11,000 farmers in Arkansas, Louisiana, Mississippi, Missouri and Texas were
affected.[241 In June 2011 Bayer agreed to pay 750 million dollars in damages and lost harygsts 4 Japan and Russia suspended rice imports from the U.S., while Mexico and the
European Union imposed strict testing. The contamination occurred between 1998 and 2001.1%81 The exact cause of the contamination was not discovered.
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ONE OF THE
BIGGEST
CONCERNS

Half of the farmers in the world
are poor and they can not pay
for seeds each season.

Those farmers grow 15-20% of
the world food and directly feed
at least 1.4 billion people.




CAN WE DRAW OUT
CONCLUSIONS?

« On a global scale, the debate is
conducted in 3 categories:

— Science vs. Religion
— Culture vs. Big business

— NGO / Governmental
politics vs. Moral dilemmas
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