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What are GM's?

are a result off technology: that has altered
the DINA off living erganisms (animals,
plants or bacteria)

Other terms that mean the same thing:
Genetically: engineered
Tiransgenic
Recombinant DNA (FrDNA) technology.




How. does this differ from Mendel
and his peas?

GM'vs. Selective breading
Selective breading
-Slow
-|MpPrecise
-modification off genes that naturally: eccurin' the organism
GM
-Very! fiast
-Precise

-Can INtreduce denes inte an ordanism that would noet
occur naturally!




Why do it?

Rice- not high in essential nutrients
Modification:

= 1+ daffodil genes and a bacterium = beta-
caroetene content drastically increased

s+ @enes from a firench bean = doublethe iren
content.

Tomatoes- Introduce genes to) Increase
shelf life.



How. is this done?: Transgenic
LOMAtoES

Normal
tomato:

—

native tomato-rotting gene

An RNA strand is made This RNA guides the formation The normal!
from the DNA template. of tomato-rotting enzyme that rots quickly:

softens tissue and initiates rotting.
Genetically

engineered
tomato:
RNA E

Through biotechnology, When RNA from the antisense The transgeni
scientists can insert a gene combines with RNA tomato lasts"
mirror image of the rotting  from the native gene, the longer.
gene (an antisense gene) native RNA is blocked from

into tomatoes. producing the rotting enzyme.




Hasil pengembangan tanaman tebu telah
menghasilkan jenis tebu produk rekayasa
genetika (PRG) toleran kekeringan.

Tebu Ini sudah selesal dan disetujui oleh
Komisi Keamanan Hayatl, serta mendapatkan

rekomendasi dari Menteri Lingkungan Hidup.
Kini, tebu tahan kekeringan itu dalam proses
penerbitan sertiflikasi keamanan hayati oleh
Menteri Pertanian.

http://litbangpoerwodadie.blogspot.com/2013/05/hasil-pengembangan-
tanaman-tebu-telah.html



http://1.bp.blogspot.com/-hO8sGTcDKW8/UZEYXhFABwI/AAAAAAAAAEk/hR0q7V_1OGc/s1600/NXI-4T+%281%29.jpg

Other applications

Potato - modified to produce a beetie killing
toxin

Yellow squash — modified to contain to viral
genes that resistant the moest common Viral
diseases

Develop foeds that contain Vaccines and
antibodies that ofiier valuable protection against
diseases such as cholera, hepatitis, and malaria

Canola — modified to resist one type of herbicide
or pesticide



A Local Example:
.é_'ﬂ Eﬁ'l Bayer CropScience J GM Canola

Bayer CropScienCe produces géhetically modified canola in Australia for
the Canadian market. It is produced to resist the herbicide “Liberty™ and

can yield up to 20% higher than conventional canola.


http://www.bayercropscience.com/

Benefits of Genetic
Engineering ¥
and Modifying

1. Higher yielding crops, more efficient use of land

2. (Can save money: and promote higher profits

3. Longer shelf life, less waste

Example//- Tlomatoes from genetically.

modified seeds stay fresh
longer.

4, Enhanced taste and quality.

5. Reduced maturation time



http://www.cdc.gov/nccdphp/dnpa/5aday/month/exotic_vegetables.htm

Benefits of Genetic
Engineering and Modifying

6. Increased and improved nutrients and stress tolerance
- A single gene genetically engineered into cauliflower can increase
production of beta-carotene 100 times.

- A gene can be implanted into a soybean upgrading the soy
protein

to a quality equal to that of milk.
- Corn can be modified to contain its two limiting amino acids,
lysine or tryptophan
/.  Improved resistance to disease or illness
- Foods can be enhanced with phytochemicals that help maintain
healthrand reduce the risks of chronic disease.
Improved crop resistance to disease, pests, weeds and herbicides
New products and growing techniques
- “Individuals allergic to milk may be able to buy milk that has been
treated with the lactase enzyme™ (Whiney, 2002).
- Creating decaffeinated coffee beans are in a process of research.

oo


http://www.cdc.gov/nccdphp/dnpa/5aday/month/spinach.htm
http://www.cdc.gov/nccdphp/dnpa/5aday/month/star_fruit.htm

Benefits of Genetic
Engineering and Modifying

Society

= [ncreased food
Security. for
growing
populations and
growth challenges

(Human Genome' Project Information (2003),
http://www.ornl.gov/sci/techresources/Hu
man_Genome/elsi/gmfoeod.shtml)



Who Uses this technology

The Countries that Grow 99% of the
World's Transgenic Crops

7% 1%

0O USA

B Argentina
O Canada
O China




Risks associated with Genetlc
Modification

1. Safety
= Potential human health implications.

= Potential environmental impact.

Out-crossing
» [nevitable out-crossing of transgenic plants with: nattrally: occurring ones.
= Creation of super-weeds

= Creation of biclogical weapons.

2. Access and Intellectual Property

= Domination of world food production by a few
companies and developing countries.



Risks associated with Genetic
Modification — cont.

3. Ethics
= Playing God"
= [llamperng with nature by miXing genes amongd SPECIES:.

4. Labeling

= Not mandatoery: injsome countries (e.g., Canada and the United
States).

= Mixing GM crops withrnon-GM confounds' labeling  attempts:

5. Society
= New advances may. be skewed to the interests ofi rich countries.

(Human Genome Project Information (2003),
http://www.ornl.gov/sci/techresources/Human_Genome/elsi/gmfood.shtml)



Risks with GM continued:

Biodiversity
Addition of Bt:gene into plants including corn, potatoes
and cotton to Increase resistance to plants

Bt gene obtained firom: Lacilus: thuring/ensss: (a soll
pacterium that produces: a natural iInsecticide)

Problem: plants producing Bt toxin are releasing toxin: in
pollen

Draper, D. (2002). Our Environment: A Canadian Perspective 2nd Ed. Scarborough: Thompson
Canada Lmt.




Pollen from a Bt plant was dusted on to
milkweed:

- Ic_)n 3(/1 56% 0f young monarch butterfly: larvae
Ve

- Whereas pollen from ordanic plants dusted on the
milkweed produced' a survival rate of 100%.

Approximately: halfr of the monarch butterfly
population: live in the “corn belt™ off the USA

= thiS new gene;could have Serious reEPErcussions
for this organism

B ¥



Canadian Food Inspection Agency.

Genetically modified foods are currently.
regulated by the CEFIA

works collaboratively with' Environment Canada,
Health Canada, and Fisheries and Oceans

Goal: to ensure that preducts of biotechnology.
are considered safe to human and animal health
and the environment.

According to the CFIA, the assessment process
for GE foods IS Very: rigorous




Canadian Food Inspection Agency.
ASSESSMENL Process

Criticisms, of process



http://www.foodsafetynow.org/send.asp?cam_id=58




|FN'Y Publication Name:

Current Protocols in

CO"UOI + LPS LPS 'FN‘Y i N Pharmacology

' \ Unit Number:
; UNIT 14.13
DOI:
10.1002/0471141755.ph141
3s47
Online Posting Date:
December, 2009
http://www.currentprotocols.
com/protocol/ph1413

Male

Female I

J Immunol 2003:170:6307-6319

Gen kunang-kunang disisipkan pada tubuh
tikus untuk penelitian



Conclusion

Genetic Modification:



http://conservation.catholic.org/mother teresa calcutta1.jpg
http://eer-music.com/pics2/hitler.jpg
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