Unit 3: Genetic Continuity

Recall that you are a combination of your parent’s genes. Genes are the genetic instructions that determine which traits are passed to the offspring. You receive half of your genes from your mother and the other half from your father.

Heredity is the passing of genetic information (traits) from one generation to the next. 

DNA (deoxyribonucleic acid) is the single unit of heredity. DNA is put together to form chromosomes inside the nucleus of the cell. 


Inheritable traits include: hair color, eye color, leaf shape, 






      height, body structure, etc.

2 Methods of Reproduction:

1. Asexual: Involves only one parent. Since all the genes come from this parent, the offspring is an exact copy (clone) of the parent. Examples: bacteria, single-celled organisms, some plants

2. Sexual: Requires two parents. Male sex cells are called sperm while female sex cells are called eggs. Each sex cell has only half of the genes than normal cells. 

Example: Regular human cells have 46 chromosomes. Sperm 



   and egg cells only have 23 (23 + 23 = 46!)

It is important to note that when the two parent’s chromosomes combine, a unique combination of genes results. This is known as genetic recombination, and explains why you may look like your parents but you are not an exact copy!

The Genetic Code

Genes that are passed on from the parent are encoded in the DNA. For us to understand how this works we must take a closer look at a DNA molecule.

DNA is a long chain of thousands of

pieces called subunits strung together.

Each subunit contains 3 parts: a sugar,

a phosphate, and a base. There are only 

4 types of bases (A, T, C, and G) and 

they are arranged in pairs. The DNA 

molecule looks like a twisted ladder, 

and is called a “double helix”

The 4 bases are very specific in their binding. A always bonds with T while C always bonds with G.  

A sample DNA strand may look like this:



A—T—T—G—C—G—T—C—A  (1st strand)



T—A—A—C—G—C—A—G—T (2nd strand)

DNA replication is when a DNA strand makes an “exact” copy of itself. This occurs when a double-stranded DNA “unzips” to form 2 separate strands. Each strand becomes a template (pattern) for a new strand to form. Because the bases only bond with their corresponding match, you end up with 2 identical DNA strands.

Proteins and Cell Functions

Much of the work done by a cell is carried out by proteins. Recall that proteins are long chains of amino acids. The specific sequence of amino acids determines the protein’s shape and function. 

The coded information stored in genes is used to make proteins for the cell. The DNA of the cell determines which proteins are made. Again, the DNA you received from you parents determines which proteins your body will make! 

The process of making proteins from DNA is called protein synthesis. It occurs in these steps:

1. The double-stranded DNA molecule “unzips” in the nucleus.

2. A special molecule called messenger RNA (mRNA) carries the code stored in the DNA to the cytoplasm.

3. A special molecule called a ribosome reads the DNA code and assembles amino acids into strands, creating proteins

Mutations (no, not Mr. Capp’s face)

Any alteration (change) in DNA sequence is called a mutation. Three types:

1. The substitution of one base for another in the DNA chain, which results in the wrong amino acid being placed in the protein chain.

2. The insertion of an additional base into DNA, which changes the coded information from that portion on.

3. The deletion of a base, which affects the DNA from that point on.

Mutations are totally random, and can occur at any point in the DNA chain. Mutations usually are noticed at the protein level, where the changes can influence the protein’s amino acid sequence, folding, or function. 

Some mutations are lethal, while others do not cause any noticeable effects. Because DNA is passed from one generation to another, mutations are also passed on to offspring.

Gene expression (how the traits are revealed) can be influenced by the environment. Example: Himalayan rabbit- temperature controls activation of fur color genes. When cold weather, only black fur grows. When warm weather, white fur grows. 

The Future of Genetic Research

Genetic engineering is the process whereby humans use technology to alter the genetic instructions of DNA.

Selective breeding is the process whereby plants are animals are selected to breed based on desirable traits. In this process, favorable traits from 2 individuals are selected and then bred together. The offspring then has the “best of both worlds”

Gene splicing and insertion is when selected genes are cut and transferred to another organism. This works well with bacteria.

Not too far away: individualized treatments to disease, fixing certain illnesses, growing identical copies of your organs, etc.

