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What is Biotechnology?

How about some definitions

General Definition

The application of technology to improve
a biological organism

Detailed Definition

The application of the technology to modify the
biological function of an organism by adding genes
from another organism
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Bioteknologi merah (red biotechnology) adalah cabang ilmu bioteknologi yang
mempelajari aplikasi bioeknologi di bidang medis. Cakupannya meliputi seluruh spektrum
pengobatan manusia, mulai dari tahap preventif, diagnosis, dan pengobatan.

Bioteknologi hijau (green biotechnology) mempelajari aplikasi bioteknologi di bidang
pertanian dan peternakan. Di bidang pertanian, bioteknologi telah berperan dalam
menghasilkan tanaman tahan hama, bahan pangan dengan kandungan gizi lebih tinggi dan
tanaman yang menghasilkan obat atau senyawa yang bermanfaat. Sementara itu, di bidang
peternakan, binatang-binatang telah digunakan sebagai "bioreaktor" untuk menghasilkan
produk penting contohnya kambing, sapi, domba, dan ayam telah digunakan sebagai
penghasil antibodi-protein protektif yang membantu sel tubuh mengenali dan melawan
senyawa asing (antigen).

Bioteknologi putih (white biotechnology) adalah bioteknologi yang diaplikasikan dalam
industri untuk proses produksi aneka senyawa kimia (pangan maupun non-pangan),
biomaterial, biopolimer, senyawa baru dan bioenergi. Bioteknologi industry memanfaatkan
organism (khususnya mikroba) dan enzim untuk menghasilkan berbagai produk di berbagai
sektor seperti kimia, pangan dan pakan, kertas dan pulp, tekstil dan energi.

Bioteknologi biru (blue biotechnology) disebut juga bioteknologi akuatik/perairan yang
mengendalikan proses-proses yang terjadi di lingkungan akuatik.


http://id.wikipedia.org/w/index.php?title=Preventif&action=edit&redlink=1

Biotech: Perception of Benefit vs. Harm

Some persons have arguad that the modification of existing life forms through genetic anginesnng constitulas a senous
risk. while other persons have argued that this research may yield major benefits for seciety. In your epinien, have the
bensfits...outweighad the hamiul results, or have the hamnful results.. been greater than its benefits?
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But nature does not contain all the
genetic variation desires

eFruits with vaccines

eGrains with improved nutrition




What controls this natural variation?

Allelic differences at genes control a specific trait

Definitions are needed for this statement:

Gene - a piece of DNA that controls the
expression of a trait

Allele - the alternate forms of a gene
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Genetic engineering biotechnology

aims at modifying hereditary properties of organisms.

These properties are located in the genes of
animals, plants, bacteria and viruses.

Genetic engineering \
Tissue engineerin
a set of laboratory techniques & &

for isolating genetic material

from organisms, approach to repairing Gene therapy
cutting and rejoining it or replacing tissue functions
to make new combinations, with cultivated cells

New properties
not necessary are alien
for engineered genome
(we can reintroduce normal gene
into diseased human -)

multiplying copies of the

recombined genetic material

and transferring it into organisms,
bypassing the process of reproduction.
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Tissue engineering



http://www.utexas.edu/features/archive/2002/graphics/schmidt2.jpg
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Genetic engineering
is @ mother of biotechnology

CLONING — the process of moving the gene from the chromosome
to autonomously replicating VECTOR

VECTOR — a autonomous piece of DNA capable of replicating
and being transmitted to daughter cell

TRANSFORMATION — the process
of inserting the VECTOR into the cell of interest
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1983 SCIENCE Cover — Transgenic Mice
1997 TIME Cover - Dolly
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What are GMQO s? \



Why Is a GMO more dangerous than a

conventionally derived cultivar?
Conventional:

Wide Hybridization introduces 100,000 potentially

negative genes in order to obtain one desirable disease
resistance gene.

Induced mutagenesis has been used for decades to create
genetic variants.

Genetic Engineering:

Introduce one (or a few) foreign “good” genes into the
best accepted cultivar background.

Bt or Disease Resistance genes might enable reduction by
80% of insecticide or fungicide chemical applications.




What are Transgenics and

Transgenic Organisms?
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The Gene Gun







Maize
Potato
Tomato
Soybean
Cotton
Mustard
Tobacco
Sugar Beet
Alfalfa
Rose

Canola

Cantaloupe

Flax
Chicory
Rice
Poplar
Squash
Sunflower
Rapeseed
Birch
Kiwi

Lettuce

Wheat
Mellon
Petunia
Cucumber

Apple

Cauliflower

Sugarcane
Sweetgum
Walnut
Trefoll

Raspberry

Modified Plants in Field Trials

Carnation
Eggplant
Strawberry
Barley
Peanut
Eucalyptus
Carrot
Serviceberry
Pepper
Grape

Fescue

Plum Tree
Cranberry
Spruce
Cabbage
Oilseed Rape
Fodder Rape
Sweet Potato
Papaya
Asparagus
Chrysanthemum

Watermelon
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Equine Biodiagnostics Inc., is a laboratory specializing
in diagnostic testing for the veterinary health care
industry. Guided by a distinguished group of scientific
advisors, EBI's highly qualified technical and
professional staff is always ready to provide reliable and
cost-efficient laboratory results in a timely manner. Our
mission is to strive for excellence in all aspects of our
services.

Coldstream Research Campus
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Nitech’

...naturally

For over 20 years, Alltech has
researched, developed and
manufactured natural ingredients for
use in animal, alcohol and food
production. Natural biotechnology and
fermentation are the core
technologies underlying Alltech's rapid
development. With over 1,300
employees worldwide, offices in 44
countries and distribution to over 76
countries, the company is positioned
to meet the changing needs of the
global marketplace
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Large Scale Biology Corporation is
.. = |one of the world's leading companies
+ . | dedicated to the discovery, analysis,
manufacture and commercialization of
proteins. LSBC's activities are built
~around an integrated suite of ultra-
sensitive, industrial-scale technologies created to
realize the full commercial and pharmaceutical
potential of biology.

The Company's headquarters and Genomics Division
are situated in Vacaville, California. Its Bioprocessing
Division is in Owensboro, Kentucky, and its
Proteomics Division is located at Germantown,
Maryland.

SHEITOWEE..

1044 East Chestnut Street
Louisville, Kentucky 40204
502.515.1492 (ph)
520.832.2308 (fax)

Sheltowee is an innovative pharmaceutical
company that develops, licenses and

markets category-leading nutraceutical and i
medicinal health products. [
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http://www.sheltoweellc.com/index.html
http://store3.yimg.com/I/ocuwel_1698_1882269
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Biotechnology Healthcare/Pharmaceuticals Statistics

*More than 325 million people worldwide have been helped by the more
than 155 biotechnology drugs and vaccines approved by the U.S. Food and
Drug Administration (FDA).

e There are more than 370 biotech drug products and vaccines currently in
clinical trials targeting more than 200 diseases, including various cancers,
Alzheimer's disease, heart disease, diabetes, multiple sclerosis, AIDS and

arthritis .

www.bio.org/er/statistics.asp



http://www.bio.org/er/approveddrugs.asp
http://www.bio.org/er/approveddrugs.asp
http://www.bio.org/index.asp?stay=yes

Welcome to GloFish™ Fluorescent Fish Home Page

ﬁi F Ii Bring a miracle of science to your aquarium, and
| .
@ IS own the hottest, most talked about, most beautiful

new fish to come to North America in our lifetime!
=5 GloFish™ fluorescent fish bring color and
excitement to any aquarium — in your home, office,
or classroom.
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—
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GloFish™ fluorescent fish are now available at retail
locations near you with a suggested retail price of
approximately $5.00, however, actual prices may
vary. For more information about these
extraordinary fish, please click on a link at left.
Also, please remember that GloFish™ fluorescent
fish are intended for use as aquarium fish only, and
should not be used for any other purpose! For more
information about GloFish™ fluorescent fish, please
visit our About GloFish™ page

http://www.glofish.com/



http://www.glofish.com/default.asp
http://www.glofish.com/about.asp
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Yourlink to'the'latest research news

UGA Researchers Use Transgenic Trees To Help
Clean Up Toxic Waste Site

Can genetically engineered cottonwood trees clean up a site contaminated with toxic mercury? A team of
researchers from the University of Georgia - in the first such field test ever done with trees - is about to
find out.

The results could make clearer the future of phytoremediation —

a technique of using trees, grasses and other plants to remove
hazardous materials from the soil. UGA scientists and city officials
in Danbury, Conn., planted on July 16 some 60 cottonwoods with a
special gene at the site of a 19th-century hat factory in that
northeastern city.

"We hope to see a significant difference in the levels of mercury in
the soil within 18 months, perhaps as much as a twofold reduction,"
said Richard Meagher, professor of genetics at UGA. -
The field test is a collaboration between UGA, Western Connecticut State University, Applied
PhytoGenetics, Inc., of Athens and the City of Danbury.

http://www.sciencedaily.com/




C\N.com. SCIENCE & SPACE

Mice, men share 99 percent of
genes

By Marsha Walton
CNN

(CNN) --When it comes to DNA, it turns out there's not that
much difference between mice and men.

Mice and humans each have about 30,000 genes, yet only 300
are unique to either organism. Both even have genes for a tail,
even though it's not "switched on" in humans.

"About 99 percent of genes in humans have counterparts in the
mouse," said Eric Lander, Director of the Whitehead Institute
Center for Genomic Research in Cambridge, Massachusetts.
"Eighty percent have identical, one-to-one counterparts."

The mouse is the only mammal, after the human, whose
genome has been sequenced. The rodent's genetic sequence
was published in this week's edition of Nature Magazine

Scientists say mice and humans
descended from a common ancestor
about the size of a small rat.

www.cnn.com/tech/Science
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http://www.cnn.com/tech/Science

What Is Bioremediation?

* Bioremediation- using biological
processes to solve environmental
problems

* Biodegradation- natural processes
of microbes in breaking down
hydrocarbon materials

* Biodegradable- capable of being
decomposed by microbes



How Can Bioremediation Be Used?

* Oil spills

* Wastewater treatment
* Heavy metal removal

* Chemical degradation






