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MODERN GENETICS

The Genetic Code

Through the years of research with DNA it has been discovered that
the main function of a gene is to regulate the production of proteins
within cells.

What Do Proteins Do?

Proteins establish the phenotype, physical characteristics, and many
other traits of a particular organism. Recall from Topic 5 that DNA is
made up of 4 different nitrogen bases, Adenine (A), Thymine (T),
Guanine (G), and Cytosine (C).
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type of amino acid that needs to be produced. As we learned in Topic
4, amino acids are the building blocks of protein molecules.

1

It is the order of the genetic code that'pro'd'uces specific amino acids
that make up a protein.
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How Cells Make Proteins

Amino acids are determined by the three nitrogen base genetic code
and proteins are determined by the order of amino acid. This process
iIs known as protein synthesis.

Throughout protein synthesis, the cell reads the information that is
located on the DNA and produces a very specific protein. This process
takes place in the cell ribosomes that are located in the cytoplasm. As
we learned in Topic 3, the chromosomes are located in the nucleus and
the ribosomes are located in the cytoplasm.

Before the process of protein synthesis can take place the genetic code
needs to be taken from the nucleus and delivered to the cytoplasm by
“messenaer” otherwise known as the RNA (ribonucleic acid). RNA is
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RNA uses the nitrogen bases Adenine (A), Guanine (G), and Cytosine
(C). Thymine (T) does not appear in RNA; rather Uracil (U) is used
and partners up with Adenine (A).

Messenger and Transfer RNA

There is more than one type of RNA. The two that we will talk about
are the messenger RNA (mRNA) and the transfer RNA (tRNA).
Messenger RNA’s job is to copy the genetic code from the DNA in the
nucleus and bring that message into the cytoplasm and attach it to the
ribosome.
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Transfer RNA'’s job is to pick up the amino acids and attach them to
the growing protein.

Lesson Checkpoint: Is there one type of RNA?

Mutations
Mistakes occur in every process at some point. If a mistake occurs
during the process of protein synthesis, it is called a mutation.

A mutation is a change that takes place on a gene or a chromosome.
If a mutation occurs then the cell will make the wrong protein during
protein synthesis. This does not sound to be of any concern, but a

single mutation of a nitrogen base can cause a drastic change in the
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organism’s predators will be able to find it easier and its survival
and reproduction will decrease.

Human Inheritance

in his research, Gregor Mendel found that traits in pea plants are
controlled by a single gene that has two different alleles. Most of the
time there is a dominant and a recessive allele that is passed down to
the offspring.

This is also true for humans with some traits. The different alleles will
generally have two drastically different phenotypes. For example, if
you smile and you have dimples then you have the dominant allele for
this gene. If you had the recessive allele then you would not have
dimples at all.
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Patterns of Inheritance

Traits are also known to have multiple alleles for a single gene.

If a trait has multiple alleles, then there can be three or more forms of
a gene that are possible to have for a single trait. You can think of
this as similar to ice cream, in that there are more than the traditional
two flavors of vanilla and chocolate. A person is still only able to carry
two forms of the gene in their DNA.

Eye color is an example of a gene with multiple alleles. As we all know,
there are more than two different human eye colors. There are a total
of eight different colors that a human eye could be. The trait is
controlled by multiple alleles.

A trait can also be controlled bv manyv different aenes. For example,
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not always match.

A female’s sex chromosomes match, but a male’s do not.

A female will have two matching X chromosomes, while a male will
have an X and a Y chromosome. The Y chromosome is a lot smaller
than X chromosome. If you were to complete a Punnett square you
would notice that the male sex cells determine the sex of the offspring.

© Copyright NewPath Learning. All Rights Reserved.
Permission is granted for the purchaser to print copies for non-commercial educational purposes only.
Visit us at www.NewPathWorksheets.com.


http://www.NewPathWorksheets.com/#login
http://www.NewPathWorksheets.com/become-a-member

m
s
z’-’.
)u o

m
>
E

N

Human Genetic Disorders

A genetic disorder is a disorder that is caused by inheriting abnormal
genes from the parents. They are caused by mutations in a person’s
DNA either before or after meiosis.
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What Is a Karyotype?
A karyotype is a picture of the actual chromosomes of the organism.
It can be used to see if there is a problem with the chromosomes.
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many generations it developed into the food that is commonly known
today as corn. There are two different techniques of selective
breeding.

re

Two Selective Breeding Techniques

One technique is inbreeding where you breed organisms that have the
same or very similar traits to produce offspring. The other technique
is hybridization where you breed genetically different organisms to
produce offspring.
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What is Genetic Engineering?
Genetic engineering is when you transfer desirable genes into the DNA

of a living organism. This method may someday be used to cure

genetic di
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