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LleHTp KONIeKTUBHOIO KOPUCTYBAaHHA HAayKOBUM 06aagHaHHAM Cym[AY

O6nagHaHHA UEHTpPY:

® CKaHYUYnNI enekTpoHHMK mikpockon SEO-SEM Inspect S50-B
® [1pocCBivyO4YUN eNeKTPOHHUI MiKpocKkon MNM9M-125K

e MikponpouecopHun cnektpodpotomeTp Lasany LI-722

® BucokoedpeKTnBHUI pianHHMIM xpomaTtorpad Agilent .

A_:

Technologies 1200

® PeHTreHiBcbknm andppakrometp APOH-3M
e CnektpomeTp ElvaX Light SDD
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LleHTp KONEeKTMBHOIo KOPUCTYBaHHA HayKOBMM 0bnagHaHHAM CymAY

BapTicTb npoBegeHHsa O0CNIoKEHb

No HaimeHyBaHHA nocnyru OanHunuA BapTicTb AN1a CTPYKTYPHUX MiHimanbHa
BUMIpY nigposainis Cymay BapTICTb
OIS BUKOHAHHA /1A OCBiTHbOi  A1A CTOPOHHIX
HAP Ta abo iHwWoi 3aMOBHVIKIB,
HayKOBUX NiANbHOCTI, TPH. FPH.
FPaHTIB, FPH.
1 JocnigxeHHA 3pa3kiB 1 3pa3oK 70 70 150

MEeToA40M PacTpoBOI
€NeKTPOHHOI MiKpocKonii

2  Jocnip)eHHA 3paskis 1 3pasokK 45 45 120
METOA0M PEHTreHo-
CTPYKTYpHOro aHanisy (6e3
0bpobKK pesynbraTis)

3  [ocnigxeHHs 3pa3KiB 1 3pasok 75 75 180
METOAOM PEHTreHo-
CTPYKTYPHOrO aHanisy (3
o0bpobKoto pesynbTaTis)
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https://sumdu.edu.ua/uk/science/science-info/scientific-infrastructure/scientific-centers-collective-use/ccse.html#collapse_sumdu_accordion_6
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Why are you against GMO?
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https://www.theguardian.com/environment/2019/oct/31/fishery-collapse-confirms-silent-spring-pesticide-prophecy#img-1
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https://www.1843magazine.com/features/rewind/the-original-antivaxxers

Genes and genomes

Histones Nucleosomes
o239 A

et

Chromosome
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15% of the Drosophila genome , 35% of the human genome and >50% of the maize genome
https: //www ncbi.nlm.nih.gov/pmc/articles/PMC117186/
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KEY

@ Clinical

{0 Severe subclinical
{0 Moderate subclinical
@ Mild subclinical

@ VAD under control
{0 No data available

Shortage of dietary vitamin A, a deficiency which each year is estimated to kill 670,000 children
under the age of 5 and cause an additional 500,000 cases of irreversible childhood blindness.

https://en.wikipedia.org/wiki/Golden rice



https://en.wikipedia.org/wiki/Vitamin_A_deficiency
https://en.wikipedia.org/wiki/Golden_rice
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https://en.wikipedia.org/wiki/Golden_rice#/media/File:Golden_Rice.jpg

geneticliteracyproject.org/wp-content/uploads/2018/02/greenpeace_activity_032414-2.jpg



Meta — analysys

A Review of 6,000 Studies Over Two Decades Delivers Its Verdict on GMO Corn
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https://www.sciencealert.com/review-of-6000-studies-over-two-decades-delivers-its-verdict-
on-GMO-corn-safety



https://www.sciencealert.com/review-of-6000-studies-over-two-decades-delivers-its-verdict-on-GMO-corn-safety
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Recombinant DNA technology —
plant genetic engineering

// Wound Crown

gall tumor
= 4—— Agrobaclerium
tumefaciens

Roots

Fig. 49.1 : Formation of a crown gall tumor in a plant infected with Agrobacterium tumefaciens.

http://www.biologydiscussion.com/genetics/engineering/methods-of-gene-transfer-in-plants-2-methods/10824
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http://cdn.biologydiscussion.com/wp-content/uploads/2015/09/clip_image00455.jpg
http://cdn.biologydiscussion.com/wp-content/uploads/2015/09/clip_image00455.jpg
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Gene transfer in plants:

e Ti plasmid

® Gene gun - ballistic transformation
e Electroporation

e Microinjection

e Viral vectors
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10 REASONS WE NEED BIOTECH FOODS and CROPS

FOODS TWEAKED BY BIOTECHNOLOGY ARE SAFE TO EAT

Over 25 years of independent research, there is no documented evidence of harm to human
health or deaths from consumption of GM foods since they were introduced to the market.

None. (sources: National Research Council, European Commission)



10 REASONS WE NEED BIOTECH FOODS and CROPS

GENETICALLY MODIFIED FOODS IMPROVE NUTRITION AND HEALTH

The new generation of GM crops—Golden Rice, which delivers vitamin A enhanced rice, high
carotene mustard seed oil, Vitamin A enhanced cassava, enriched sweet potatoes
and even edible vaccines—are just a few innovations awaiting approval. (source: Plant Physiology,

Journal of American College of Nutrition, Gates Foundation)



10 REASONS WE NEED BIOTECH FOODS and CROPS

y BIOTECH CROPS CAN HELP ADDRESS THE GLOBAL FOOD CRISIS

Biotechnology has helped farmers grow 311.8 million tons more food in the last 15 years.

(source: www.croplife.org)



10 REASONS WE NEED BIOTECH FOODS and CROPS

CROP BIOTECHNOLOGY HELPS SMALL FARMERS

90% of the 17 million farmers who grow biotech crops are resource-poor with farms of
less than 10 hectares. The growth rate for biotech crops is at least three times as fast and five
times as large in developing countries than industrialized countries. (source: ISAAA, New York Times)



10 REASONS WE NEED BIOTECH FOODS and CROPS

BIOTECH CROPS SPUR GLOBAL ECONOMIC GROWTH

Economic benefits of GM crops amounts to an average of over $130/hectare. In the
last 16 years, planted biotech crop acres have increased 100-fold from 1.7 million hectares to
170 million hectares. (source: ISAAA)



10 REASONS WE NEED BIOTECH FOODS and CROPS

FARMING USING GM CROPS REDUCES CHEMICAL USE

Biotechnology saves the equivalent of 521,000 pounds of pesticides each year and
helps cut herbicide runoff by 70 percent. (sources: ISAAA, PG Economics)



10 REASONS WE NEED BIOTECH FOODS and CROPS

BIOTECH CROPS INCREASE YIELDS

Productivity in GM crops has delivered gains in some cases that are 7-20% higher than conventional
varieties (which are on average 33% higher than organic yields). (sources: Nature, PG Economics)



10 reasons we NEED BIOTECH FOODS and CROPS

BIOTECH CROPS HELP INCREASE INCOME OF POORER FARMERS,
REDUCING POVERTY AND MALNUTRITION

As the rate of Indian farmers adopting GM cotton has grown, calorie consumption linked to
increased incomes has grown and undernourishment in families has dropped, translating into a
15-20 percent reduction in food insecurity if all the non-Bt adopters in India alone take to
this technology. (source: PLOS)



10 REASONS WE NEED BIOTECH FOODS and CROPS

FARMING WITH BIOTECH CROPS IS SUSTAINABLE

GM crops in general need fewer field operations, such as tillage, which allows more residue to
remain in the ground, sequestering more CO, in the soil and reducing greenhouse gas emissions. In
2011, these practices were equivalent to removing 10.2 million cars from the road
for one year. (source: PG Economics)



10 REASONS WE NEED BIOTECH FOODS and CROPS

GM CROPS AND FOODS COMPLEMENT CONVENTIONAL AND ORGANIC FARMING

independent scientists reject claims that GM crops or animals “contaminate” or anyway
endanger our food supply or produce dangerous “Trojan genes.” (source: NPR, Nature, USDA)









Soybean designed to grow on exhausted pasture land could

help protect Amazon rainforest

Arthur Neslen | Politico N?‘\égmber 19, 2019
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https://geneticliteracyproject.org/2019/11/19/soybean-designed-to-grow-on-exhausted-pasture-land-could-help-protect-amazon-
rainforest/?fbclid=lwAR2yWBxhv3SgeWnJ4njlnio5gkb_3nrw0_vzB75W5hsCihPO6rdO1--BuKs


https://geneticliteracyproject.org/writer/arthur-neslen/
https://geneticliteracyproject.org/source/politico-2/
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www.pioneer.com/CMRoot/pioneer/US/images/agronomy/crop_focus/corn/diseases/trichoderma_ear_rot.jpg
www.nationalhogfarmer.com/sites/nationalhogfarmer.com/files/styles/article_featured_standard/public/u
ploads/2012/10/mycotoxin-cornjpgcropdisplay-ear-rot-purduejpgcropdisplay.jpg?itok=Hhh_Muam
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https://eatattexastech.wordpress.com/2017/08/09/genetically-modified-organisms-gmos/



https://eatattexastech.wordpress.com/2017/08/09/genetically-modified-organisms-gmos/

The MON 810 corn is a genetically modified maize used around the world. It is a Zea

mays line known as YieldGard from the company Monsanto .l This plant is a genetically
modified organism (GMO) designed to combat crop loss due to insects. There is an inserted
gene in the DNA of MON810 which allows the plant to make a protein that harms insects
that try to eat it. The inserted gene is from the Bacillus thuringiensis which produces the Bt

protein that is poisonous to insects in the order Lepidoptera (butterflies and moths),
including the European Corn Borer.
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https://en.wikipedia.org/wiki/Genetically_modified_maize
https://en.wikipedia.org/wiki/Monsanto
https://en.wikipedia.org/wiki/MON_810#cite_note-VanRie-1
https://en.wikipedia.org/wiki/Genetically_modified_organism
https://en.wikipedia.org/wiki/DNA
https://en.wikipedia.org/wiki/Protein
https://en.wikipedia.org/wiki/Bacillus_thuringiensis
https://en.wikipedia.org/w/index.php?title=Bt_protein&action=edit&redlink=1
https://en.wikipedia.org/wiki/Lepidoptera
https://en.wikipedia.org/wiki/European_Corn_Borer

Chief EU scientist backs damning report urging GMO ‘rethink’

www.euractiv.com/section/science-policymaking/news/chief-eu-scientist-backs-damning-
report-urging-gmo-rethink/



http://www.euractiv.com/section/science-policymaking/news/chief-eu-scientist-backs-damning-report-urging-gmo-rethink/

18 million rarmers grew GMO crops in 2016. 26 countries e, 19 developing countries

Most were from small farms in developing countries. grew GMOs in 2016 *  grew GMOs
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Global status of commercial GM crops

2011, by millions of hectares
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www.researchgate.net/profile/Hector_Quemada/publication/255691345/figure/figl/AS:26745
4119149583@1440777439157/Transgenic-poplar-plantation-in-Huairou-Beijing-China.png
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Genetically modified food in the European Union
From Wikipedia, the free encyclopedia

Jump to navigationJump to search

Eogo of the European Food Safety Authority
Genetic engineering in the European Union has varying degrees of regulation.u
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New GMOs cannot escape testing and
labelling under EU law, EU court rules

https://www.greenpeace.org/eu-unit/issues/climate-energy/1265/new-gmos-cannot-escape-
testing-and-labelling-under-eu-law-eu-court-rules/
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