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Biotechnology and What Does It Mean to You?

* Products of Modern Biotechnology

- Example of recombinant proteins “¢
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TABLE 1.2 EXAMPLES OF PROTEINS MANUFACTURED
FROM CLONED GENES

Product

Blood factor VIII
(clotting factor)

—?pfdermal growth factor

—
Growth hormone

Insulin
Interferons

Interleukins

Monoclonal antibodies

Tissue plasminogen
activator

Application

Treat hemophilia

Stimulate antibody production
in patients with immune system
disorders

Correct pituitary deficiencies and
short stature in humans; other
forms are used in cows to increase
milk production

Treat diabetes
Treat cancer and viral infections

Treat cancer and stimulate anti-
body production

Diagnose and treat a variety of dis-
eases including arthritis and cancer

Treat heart attacks and stroke
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Types of Biotechnology
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Types of Biotechnology

- Microbial Biotechnology - manipulation of
microorganisms such as yeast and

bacteria
- Create better enzymes

- More efficient decontamination processes for
industrial waste product removal

- Used to clone and produce large amounts of
important proteins used in human medicine

product Uc glhy glixe liu> Microorganisms JI e Jaso

«da=s Ecoli o< 8yle L& gilasll lgoasimi ¢ Biotechnology JI Lgsd Jsiis U1 Ecoli Jl & 5> lee JUo <J
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Examples of product from microbial conversion

Products Typical micro-organism(s) Approximate worldwide
production [kg/year]

Bulk organic products

| Ethanol Saccharomyces cerevisiae 2. 1010
Acetone / butanol Clostridium acetobutvlicum 2. 108 (butanol)
Biomass
Starter cultures Lactic acid bacteria, baker’'s yeast 5. 108
Single-cell protein e.g., Candida utilis 0.5-1. 108
Organic acids
Citrate Aspergillus niger 2-3.108
Lactate From Lactobacillus

Amino acids

L—glufamate | Corynebacterium @glutamicum 3.108
Antibiotics

(| Penicilline Penicillium chrysogenum 3-4.107
cephalosporines Cephalosporium acremonium 1.107
tetracyclines Streptomyces aureofaciens 1.107
Note: The following overview is a n ve |j urce: Doran, 1995
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Types of Biotechnology
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- Agricultural Biotechnology

- Plants more environmentally friendly that

yield more per acre (genetically engineered)

N . e N . T g dab lodde LU Jio
- Resistance to diseases and insects — i gheil =]
v« Biotechnology Jb J>s

- Foods with higher protein or vitamin conteiit =™
- Drugs developed and grown as plant products

- These bhetter plants ultimately reduce

Lo wlgproduction costs to help feed the growing
isaS sy Lud

<5 world population
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French fries from
altered potatoes

Wheat and sesame

seeds from

herbicide-resistant

crops

Pickle from cucumber

that produces its own
insecticide

Ketchup from

high-solids,
slow-ripening

with more starch
to absorb less oil [ Jomalo
in cooking y—
bl oo Oleg dac lic 8
Starch lgsd 9s% bolhy 49 : .
Starch lg: 0s%: €93 9 Juld Beef from Cheese made with milk from
oyl paias plée e extra-lean cows COWS given recombinant bovine
growth hormone
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Types of Biotechnology

- Animal Biotechnology

USes - . .
., o~ Animals as a source of medically valuable

proteins

- Antibodies

- Transgenic animals
@ - Animals as important models in basic research

- Gene '’knockout” experiments

* Design and testing of drugs and genetic therapies
=) - Animal cloning

* Source of transplant organs

© 2013 Pearson Education, Inc.
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Types of Biotechnology

- Animal Biotechnology  _Clotting protein alb Ul selall Jio

_W y to achieve large scale
production of therapeutic proteins from
animals Yor use in humans

- Female transgenic animals express therapeutic

proteins in milk (contains genes Trom another

source)
— Example: human genes coding for clotting

proteins can be introduced into female goats
for production of these proteins in their milk

© 2013 Pearson Education, Inc.



Types of Biotechnology 15 bls s

- Animal Biotechnology

- Gene knockout:

* Disrupt a gene in the animal and then look at what
functions are affected in the animal as a result of
the loss of the gene

* This allows researchers to determine the role and
function of the gene

« Since humans are similar to rats and mice, gene
knockout studies in rats and mice can lead to
better understanding of gene function in humans.
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Types of Biotechnology

» Forensic Biotechnology Io;_j ust ng,
- DNA fingerprinting < B
(D - Inclusion or exclusion of a person from suspicion
@ - Paternity cases
@A - ldentification of human remains

@ - Endangered species
&)+ Tracking and confirmation of the spread of disease

© 2013 Pearson Education, Inc.
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Types of Biotechnology

- Forensic Biotechnology

- Based on DNA results
from this gel, did the
defendant commit this

crime?

Answer: Based on the gel results, there is evidence that the
defendant committed the crime. The position of the bands as
well as number of bands on the gel match with the victim's
blood. It is important fo note, that though the bands are very
light for the sample from the jeans, they also match the
victim's blood. Based on this gel, you CAN ONLY say that the
defendant is linked to the crime scene. You cannot use this
evidence fo state that the defendant is quilty of the murder.

o0 )
= §
g £8y o
8 K
§3 ERE= Eg
=8 2% O O o
= Mmoo < =
0o | = 0
4ug 8ug
D jeans ashirt \'
— : i
e i = i
—— W e
p— i e
—m—— —
p— e




Types of Biotechnology

- Bioremediation

- The use of biotechnology to process and
degrade a variety of natural and manmade
substances

- Particularly those that contribute to environmental
pollution

- Example - stimulated growth of bacteria that

degrade components in crude oil

- 1989 Exxon Valdez oil spill in Alaska

* 2010 Deep Water Horizon spill promoted research
into natural oil-degrading organisms and enzymes

© 2013 Pearson Education, Inc.
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Types of Biotechnology

* Bioremediation - adding nutrients to stimulate

growth of hacteria to clean up oil spill

9 Baac 33 9 byl yISS = nutrients lods y
Hydrocarbons JI (e (25 olie oSy
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Types of Biotechnology

Growth hormone peslc [génay &low|
Aquatlc Biotechnology pllall iS5 ol 305 lgaer s o

raising finfish or shellfish in controlled
conditions for use as food sources
* 50% of all fish consumed by humans worldwide
- (Genetic engineering "\ o
! \ ‘C,> Disease-resistant strams of ovsters

\: Vaccines against viruses that infect salmon and
other finfish

* Transgenic salmon that overproduce growth hormone

- |Bi Jr@l(ﬂl and valuable sources of new genes,
proteins and metabolic processes with important
applications for human henefits

 Marine plankton and snails found to he rich sources of
antitumor and anticancer molecules
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Types Of BiOtQChnology Answer : By creating transgenic salmon that

overproduce Growth Hormone, it allows the
salmon to have fast growth rates over a short

- Aquatic Biotechnology Pe”“?ﬁ'

- Why create transgenic salmon overproducing
growth hormone?

N i transgenic

Answer : This modified salmon helps

/) humans because it decreases the

fime and expenses required to grow

- How does this modified salmon help humans? ' ..t rariet s

© 2013 Pearson Education, Inc.
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Types of Biotechnology

Such as mqnufac’ruring :

> ] Vitamins
/ ~ |Minerals
__|Anticancer

* Medical Biotechnology -

- Involved with the whole spectrum of human
medicine -

* Preventive medicine
- Diagnosis of health and illness
* Treatment of human diseases

- New information from Human Genome Q/
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Such as Antigen antibody
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Types of Biotechnology

» Stem cells - grown in lab and then treated with
diiferent chemicals to allow them to develop
into specific kinds of tissues needed for
transplant

 Current use: stem cells are used Yor diabetes:
spinal cord injuries
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