
Chapter 5: Section 11 -
Biotechnology

What is the genetic code, 
and how is it harnessed?

Lectures by Mark Manteuffel, St. Louis Community College



Learning Objectives

 Explain the causes and effects of damage to 
the genetic code.

 Discuss biotechnology in agriculture.

 Describe biotechnology and its implications 
for human health.



Genetic Engineering

Adding, deleting, or transplanting genes 
from one organism to another, to alter the 
organisms in useful ways

5.11  What is biotechnology?



Do Now

• Compare your answer on your DNA fingerprint 
sheet to your partner.



Insert figure 5-24



Insert figure 5-25



Insert figure 5-26



Recombinant 

DNA 

Technology:
Inserting foreign 

DNA into the DNA of 

a target organism to 

make that organism 

express that trait.



Insert figure 5-28





Take-home message 5.11

 The methods rely on naturally occurring 
restriction enzymes for cutting DNA, the 
polymerase chain reaction for amplifying 
small amounts of DNA, inserting the DNA 
into bacterial or viral vectors, and cloning 
and identifying the cells with the 
transferred DNA of interest.



5.17  DNA as an individual identifier: the 
uses and abuses of DNA fingerprinting



What is a DNA 
fingerprint?





DNA samples were collected from a crime scene 
and from three suspects.  DNA fragments were 
analyzed using electrophoresis.  Using the DNA 
fingerprint information below, determine which 
suspect was present at the crime scene.

1. Suspect #1

2. Suspect #2

3. Suspect #3

4. All of the above.

Crime
Scene

Suspect 
#1

Suspect 
#2

Suspect 
#3



Do Now:

• Congratulations!!!  You are half way through 
the year!

• Complete the restriction enzyme worksheet.



Take-home message 5.17

Comparisons of highly variable DNA 
regions have forensic value in identifying 
tissue specimens and determining the 
individual from whom they came.



Do Now:

• Reminder:  Please bring your textbook to class 
on Monday.

• Turn in Transgenic Organism packet & GMO 
brochure

• Complete the hypothesis page at the back of 
your pGLO packet.  Make your predictions as 
to which dish will GROW and GLOW.

• You will need a pencil, your pGLO Data 
Analysis sheet, and a camera if you have one 
available to check your plates.



Do Now:



5.12 
Biotechnology 
can improve food 
nutrition and 
make farming 
more efficient 
and eco-friendly.

Insert figure 5-30



Almost everyone in the United States 
consumes genetically modified foods 

regularly without knowing it.

What foods are responsible for this?



Insect Resistance 

Insert figure 5-33



How can genetically modified 
plants lead to reduced pesticide 
use by farmers?





Faster Growth and Bigger Bodies



When making Bt corn, the scientists 
inserted the Bt gene from ________ 
into the corn plant’s _______.

1. carrots……cells

2. bacteria….genome

3. carrots…..genome

4. bacteria….cells



Take-home message 5.12

Biotechnology has led to important 
improvements in agriculture by using 
transgenic plants and animals to produce 
more nutritious food.



Take-home message 5.12

 Even more significant is the extent to 
which biotechnology has reduced the 
environmental and financial costs of 
producing food

 through the creation of herbicide-resistant 
and insect-resistant crops 



Take-home message 5.12

 The ecological and health risks of such 
widespread use of transgenic species are 
not fully understood and are potentially 
great.



Take-home message 5.13

More and more genetically modified foods 
are being created using modern methods 
of recombinant DNA technology. 

 Some legitimate fears among the public 
remain, however, about the safety of 
these foods given that their development 
relies on such new technology and about 
the long-term financial advantages they 
offer.



5.16 Cloning—ranging 
from genes to organs 
to individuals—offers 
both promise and 
perils







Are there any medical justifications 
for cloning?



We should pursue cloning in  animals 
but not humans.

1. Strongly agree

2. Agree

3. Neutral

4. Disagree

5. Strongly disagree



We should pursue cloning in humans 
for the purpose of developing or 
performing medical treatments.

1. Strongly agree

2. Agree

3. Neutral

4. Disagree

5. Strongly disagree



Take-home message 5.16

Cloning of individuals has potential 
benefits in agriculture and medicine, but 
ethical questions linger.



5.14–5.17  

Biotechnology

has the potential

for improving 

human health (and 

criminal justice)



5.14  The treatment of diseases and 
production of medicines are improved 
with biotechnology

 Prevent diseases

Cure diseases

 Treating diseases

• The treatment of diabetes



Insert figure 5-39



Why do some bacteria 
produce human insulin?

Recombinant DNA technology





Several important achievements followed the 
development of insulin-producing bacteria, 
including:

1. Human growth 
hormone (HGH)

2. Erythropoietin



Take-home message 5.14

Biotechnology has led to some notable 
successes in treating diseases, usually by 
producing medicines more efficiently and 
more effectively than they can be 
produced with traditional methods.


