Ailal) L sl o dadia
Lecl \ Introduction to Biotechnology
Tykal) FilaY) LR g gle auid

Ao Ala sl

s |
034 ad y o b a, a

s JaaY)

- (dall ey



)N M) ) i dadad fyac€) Al

A pgaa cliils o aley () al Mg (EA 8 ) Jeai 5 S 5 13) Cpaal) dadad o ladl) BaY (ol YT 38
(lalill g ¢ (g pSad) pua pal il guudy) U Lol LSl o3a plalel) andicd (g8 sy, ) A iledl) o8
aSatl) ) padaal) 8 ddapey dBiadla (pa ledY) JEI) S 1o Jiged) | gl agBgl Jag gl Glalaallg

Adla¥) ciliil) aa Lilaal Jag Ua ¢ pisal) Jals cliad) g LA

O asdll dde G aliin La 138 g cGlady) daddd Lgia £ jal ol Aad) il Ciligy o) alal) & dilal) cilydds)
Ll g Lol S



What Is Biotechnology

Biotechnology — using living organisms, or the products of living

organisms, for human benefit to make a product or solve a

problem

Historical Examples
— Fermentation
— Selective breeding

— Use of antibiotics



Example of Biotechnology — Selective Breeding

* What feature of Casper makes it a "model organism" to study
migration of cancer cells compared to wildtype fish?

* Via selective breeding, 43au¥l 4n xll by mating a zebrafish
mutant that lacked reflective pigment with a zebrafish that
lacked black pigment, Casper is transparent. This feature
allows scientists to inject fluorescent cancer cells into Casper's
abdominal cavity and then track the migration of those cells to
specific locations in his body.



(b)

Normal zebrafish "Casper" zebrafish — made
by selective breeding



Modern Examples

— Gene cloning
— Genetic engineering
— Recombinant DNA technology

— Human Genome Project




Development of Biotechnology:

Over the last 100 hundred years or so, biotechnology emerged with the following
discoveries and advancements:

-

1919. Hungarian scientist Karl Ereky coins the term _ '. ) y .‘.
1928. Alexander Fleming discovers penicillin, the first true - ﬁ 1/)2\ !
s -

2020. MRNA vaccine and monoclonal antibody technology is used to treat the
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Example of "modern" biotechnology:

e Examples of applications
— development of disease-resistant plants

— food crops that produce greater yields

— "golden rice" engineered to be more nutritious

— genetically engineered bacteria that can degrade environmental pollutants



more examples of
applications

Low cost production of
proteins used to treat
diseases

-Development of
recombinant enzymes to be
used by molecular biologists

- for research



Most drugs are developed to\ 5
combat 4 s« diseases affecting

humans — Why?

e Which disease has the most
drug candidates ?Why does that
disease have more  drug
candidates than hepatitis C ?



Cancer
AIDS
Infectious diseases
Drug Delivery
Gene Therapy
Melanoma
Vaccines
Prostate cancer
Breast cancer
Diagnostic
Diabetes
Hepatitis C
Influenza
Immune system
Cardiovascular
Lung cancer
Hepatitis B
Leukemia
Colon cancer

0 100 200 300 400 500
Number of biotech drug candidates
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Use genetically modified cultured cells to
make protein

Cells cultured in fermenter
produce protein of interest

Gene of Cells grown on
interest—, culture plates
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Introduce into Grow cells that
\k/ bacterial or have gene of
mammalian interest in
cells fermenter

Recombinant
protein of interest
can be isolated
from cultured cells
using biochemical
techniques
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Biotech examples A saal) Lia gl i<l e alial

1. Medicine

2. Agriculture

3. Environment

4. Forestry

5. Food and Drinks processing



Medicine

Therapeutant - product used to maintain health or prevent

disease Biopharmaceuticals —drug or vaccine developed
through biotechnology Called designer drugs

Certain blood — derived products needed in human medicine
can be produced in the milk of goats |
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Environment

® Any biotechnological process that may promote a good environment

* Organisms developed during the gulf war to “eat” oil

* Organism used in gold mining to “eat” contaminants
Reference 90-100% Plant Oiling




Forestry

® Plant biotech

 Animal biotech
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Forestry

® Plant biotech

Improve plants and the products produced from them & 7
Insect and disease resistance
Engineered to have desired characteristics

Animal biotech
Improve animals or the products they produce
Animals may be used to produce products that promote human health
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