
GENETIC ENGINEERING CONCEPTS AND APPLICATIONS

Applications for genetic engineering are increasing as engineers and scientists work together to identify the . Lesson
Background and Concepts for Teachers.

GMO: Acronym for genetically modified organism. Genetic Engineering Technique The process for genetic
engineering begins the same for any organism being modified see Figure 3 for an example of this procedure.
Scientific American. An example of how the genetic engineering process can be used in drug production. This
process, shown in Figure 4, creates a recombinant plasmid. Posted September 16,  For plant modification,
certain bacteria such as Agrobacterium tumefaciens may be used because these bacteria permit their plasmids
to be passed to the plant's DNA. One example is insulin or spider silk, which is difficult to gather naturally.
Even though they are the same organism, why are they are different? Another safety consideration is the
health of farmers and their families, animals and communities who are put at risk with exposure to chemicals
used in tandem with GMO seeds. The nucleic acids are loaded into a slot at one end of a gel matrix, an electric
current is applied, and negatively charged molecules are pulled toward the opposite end of the gel the end with
the positive electrode. They are introduced to small-scale mutations substitutions, deletions and insertions and
large-scale mutations deletion duplications, inversions, insertions, translocations and nondisjunction They see
how the pattern of nucleotide bases adenine, thymine, guanine, cytosine forms the double helix ladder shape of
DNA, and serves as the code for the steps required to make gene Finally, have students sketch what their
recombinant creatures would look like. Continue on to present students with the content in the Lesson
Background section, and then a class review of the completed flow charts. By modifying the DNA, engineers
are able to determine which traits an organism will possess. The nucleic acids in a gel matrix are invisible until
they are stained with a compound that allows them to be seen, such as a dye. Lesson Summary Assessment
Recombinant Creature Design: Have students in pairs or individually create their own recombinant organisms.
Accessed December 11,  Each of these gametes is haploid, meaning they contain one set of chromosomes in
their nuclei. Continue through the presentation: What is genetic engineering? Examples: two ears of corn in
which the non-modified one is diseased; two cows in which the modified one is larger; or, since students
really respond to bioluminescent organisms, show two mice in which one has been modified to glow green.
Extract the entire DNA from the organism. In reproductive cloning, a donor nucleus is put into an enucleated
egg cell, which is then stimulated to divide and develop into an organism. If desired, provide a list of genes
from which they can choose such as genes that makes an organism smarter, bigger, faster, grow extra limbs,
etc. Listen to student ideas. The expression of a gene in an observable manner is called a phenotypic trait; one
example is an organism's hair color. The sequence that is recognized by the restriction enzyme is a four- to
eight-nucleotide sequence that is a palindrome. What are some ethical and moral concerns that genetic
engineers must consider? Open with two images of the same organism: one that has been genetically
engineered and one that has not. The primary applications of this technology are in medicine for the
production of vaccines and antibiotics and in agriculture for the genetic modification of crops. Watch this
activity on YouTube Lesson Closure What part of an organism contains all of the information needed for it to
function? Other modifications to bacteria include making changes to the cellular respiration process to alter
the byproducts; typically CO2 is produced, however engineers have made modifications so that hydrocarbon
byproducts such as diesel and polyethylene a fuel and a plastic are produced. Therefore, to produce a new
individual, both a diploid genetic complement and an egg cytoplasm are required. First, the double strand of
DNA is denatured at 95 degrees Celsius to separate the strands. What is the difference between these two
organisms? The animal or plant that has been changed is called a genetically modified organism, or GMO.
Identify an organism that contains a desirable gene. One example of this method is analogous to damaging a
body part to determine its function. Restriction enzymes also called restriction endonucleases recognize
specific DNA sequences and cut them in a predictable manner; they are naturally produced by bacteria as a
defense mechanism against foreign DNA.


