
UNIT 11 HEREDITY 
 

TRAIT  

A trait is a distinguishing characteristic or quality. Traits are distinguishing features of 

living organisms and can be inherited or acquired. 

Inherited traits – These are traits that are passed from a parent to an offspring. These 

traits are associated with genes in the individuals DNA. Examples of inherited traits 

include skin color, hair color, eye color, nose shape. Certain genetic diseases like 

hemophilia, sickle cell anemia, muscular dystrophy are inherited traits. 

Inherited traits – In genetics, characteristics that people are born with are called inherited 

traits. Every human has 23 pairs of chromosomes – half from the father and half from the 

mother. Varying combinations of chromosome pairs create different inherited traits. A trait 

may skip a generation, but for a child to inherit a trait, it must have been present in an 

ancestor. e.g. dimples, bent thumb, ear lobe attachment. 

Acquired traits – these are features that organism gains over the course of its life. They 

are not associated with genes and cannot be inherited by the offspring. Examples would 

include tattoos, shaping the head, teeth & feet during child development, piercing the 

body  

  



DOMINANT AND RECESSIVE TRAITS 

The concept of dominant and recessive traits was put forward by Gregor Mendel who is 

regarded as the father of genetics. In humans, genetic material is coded in 46 

chromosomes, 23 from each parent. Each chromosome contains genes, which code 

information from the color of a child’s eyes, the color of hair, all the way to which the feet 

develop (flat feet). On each pair of chromosomes, there are a pair of 2 genes that is called 

an allele. If the 2 pairs of alles are identical, offspring will express that trait. 

 

Normally there are 2 types of genes for each trait, dominant and recessive. When paired 

together, the characteristics of the dominant gene will be expressed in the offspring. The 

dominant trait gene always trumps over the recessive trait gene. The dominant / recessive 

trait theory, is a comparative concept. This means that brown eye color is a dominant trait 

when compared to grey or green, and curly hair is dominant to straight. 

 



 

 

  



INSTINCT AND LEARNED BEHAVIOR 

These terms are to do with animal or human behavior.  

Instinct behavior 

This is an inherited behavior that comes naturally to an animal e.g. suckling milk. Instinct 

is a powerful force, as it dictates the behaviors that help in survival. These behaviors are 

programmed into an animal at genetic level. Instinct behavior is inheritable; passing from 

generation to generation. Innate behavior or instinct is not modified by experience and is 

fully developed from an animal’s birth. 

An example of instinct behavior is sea turtle hatchings. Once the eggs hatch, the sea 

turtles can dig themselves out of the sand and they emerge at night when they are safest. 

No one teaches them to do this, they already know this instinct to protect themselves and 

survive right from birth. 

Learned behavior  

This is something that an animal discovers through trial, error and observation. Most 

learned behavior comes from the teaching of an animal’s parent, or through 

experimentation with its environment e.g. tying shoelaces is learned behavior, but crying 

is not. Touching a hot stove and learning not to do it again, because one can get burned, 

is learned behavior. 

  



PREDICTING TRAITS USING PUNNETT SQUARES 

In genetics, a table can be used to help predict inherited traits. The table is a Punnett 

square. In a Punnett square, letters are used to represent Mendel’s factors for each trait.  

1. A capital letter stands for the dominant factor and a lower case letter stands for the 

recessive factor. 

2. To make a Punnett square, draw a large square and divide it into four smaller squares. 

Write the parents factor for the trait outside the square. 

3. Fill in each inner square with the letter above it and the letter to the left of it. The squares 

show all the possible combinations of traits in the offspring.  

 
 

 

INCOMPLETE DOMINANCE 

 

Incomplete dominance results when neither of the two traits dominates completely. For 
example, in a cross of red and white flowers, a red flower is produced only when two 
dominant red traits are inherited RR. When a red and white trait are crossed RW, a pink 
flower is produced instead. Neither trait dominates fully. A plant which is completely 
white has two dominant white traits WW.  
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GENES 

 

Every cell has a nucleus which contains chromosomes. The human body is made up of 
46 chromosomes. There are two types of cells” body cells and sex cells. Body cells 
have the full 46 number of chromosomes. Sex cells have only 23 chromosomes and 
they unite together to eventually produce a new human with 46 chromosomes.  
 
All organisms get two copies of each factor- one factor from each parent. These factors 
are called genes. A gene is a portion of a chromosome that controls a particular trait. 
They contain information and are arranged along the length of a chromosome.  
 
Organisms have two copies of each gene for a given trait. They get one copy from each 
parent. Both genes are located in the same place on a chromosome. For example, the 
length of your eyelashes is determined by one eyelash gene from your mother and one 
eyelash gene from your father.  
 
DNA/ DEOXYRIBONUCLEIC ACID 
 
Genes are portions of a long, complex molecule called DNA. Each gene on a 
chromosome is a short section of the long DNA molecule that makes up the 
chromosome. The genetic characteristics of every living organism are contained in that 
organism’s DNA. The DNA in each cell is identical, but is different from another person.  
 
SHAPE OF DNA: The shape of a DNA molecule looks like a spiral staircase. It is made 
up of chemical compounds called bases that fit together like pieces of a puzzle. There 
are 4 DNA bases called adenine (A), thymine (T), cytosine (C), and guanine (G). 
Each step of the staircase is made up of two of these bases eg A-T, or C-G. The order 
in which the base pairs appear on the DNA helix is the code that tells the cell how to 
operate.  
The structure of DNA shaped in two long spirals of paired bases is called a double helix. 
It was discovered by Watson and Crick in 1953. 
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DNA REPLICATION  

 

How is DNA copied? During mitosis and meiosis the cell produces a 2nd set of 
chromosomes. To copy each chromosome, the cell must make a 2nd DNA molecule with 
exactly the same order of base pairs as the original.  
 
DNA duplicates itself by splitting or unzipping down the middle. This separates the 
partners in each base pair. Bases floating in the cytoplasm move in to replace the 
missing partners. A new sugar-and-phosphate chain is completed. The result is two new 
DNA molecules that are identical to the original.  
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MUTATION / GENE MUTATION 
 

A gene mutation is a permanent change in the DNA sequence that makes up a gene. 
Mutations can range in size from a single DNA base or a large segment of a 
chromosome.  
 
Gene mutations can occur in 2 ways- they can be inherited from a parent, or acquired 
during a person’s lifetime by environmental factors like exposure to radiation, chemicals, 
viruses, or a defect during DNA replication. 
 
The way to understand mutations is to look at this sentence.  
Thesunwashotbutthemandidnotgethishat 
 
The DNA sequence is interpreted in groups of 3 nucleotide bases called codons. Each 
codon represents a single amino acid in a protein. (proteins are made of smaller 
building blocks called amino acids). 
 
If the sentence represents a gene. Each letter is a nucleotide base (adenine, guanine, 
cytosine, thymine) and each word represents a codon. Then the sentence would read 
The sun was hot but the man did not get his hat. 
 
If there is a mutation, then there is an alteration of this sequence. The sentence would 
make no sense. And the body would not be able to carry out the functions that this DNA 
sequence is supposed to instruct it to do. 
 
Mutations are considered the driving force of evolution, where the less favorable 
mutations are removed by natural selection, but the favorable ones accumulate, 
and can result in “punctuated equilibrium”.   



COMMON INHERITED TRAITS 
 
There are some common traits that follow simple patterns of dominant and recessive 
traits like long eyelashes, freckles, free ear lobes, eye and hair color. 
 
SICKLE SHAPED CELLS 
 
Some inherited traits are not as simple as dominant or recessive. One example is the 
shape of red blood cells. RBC’s carry oxygen and nutrients to all parts of the body and 
have a round shape. Sometimes, RBC’s are curved like the blade of a sickle, and 
cannot carry as much oxygen as the round RBC’s.  
 
SICKLE CELL ANEMIA 
 
People who have two sickle cell genes have a disease called sickle cell anemia. Their 
body tissues and organs get damaged because the sickle-shaped cells cannot supply 
enough oxygen. People with this disease can be treated with drugs to increase the 
amount of oxygen carried by their RBC’s. They can also be given blood transfusions.  
 
SICKLE CELL TRAIT 
 
People who have inherited one sickle cell gene and one normal, have sickle cell trait. 
They have both normal and sickle shaped cells. They are carriers of the disease but do 
not have the disease itself.  
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WHAT DETERMINES THE SEX OF A CHILD – (BOY OR GIRL) 
 
Humans have 23 pairs of chromosomes and one of these pairs determines the sex of 
the baby. These are the sex chromosomes and there are two kinds – the X 
chromosome and the Y chromosome.  
 

• Females inherit two X chromosomes, one from each parent. 

• Males inherit one X chromosome from one parent and one Y chromosome from the 

other. Only males have the Y chromosome. 
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SEX LINKED TRAITS 
 
Like all other chromosomes, the sex chromosomes carry genes for many traits. Some of 
the genes carried on the X chromosomes are not found on the smaller Y chromosome. 
These are called sex-linked genes. Some traits determined by sex-linked genes include 
hemophilia and color blindness.  
 

COLOR BLINDNESS 

 
This is the inability to distinguish between certain colors. A person who has red-green 
color blindness cannot tell the difference between red and green. The trait for color 
blindness is recessive and only the X chromosome carries the gene for this trait.   
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HEMOPHILIA 
 

This is an inherited disease. Like color blindness, it is a sex linked recessive trait. As a 
result the disease is more common in males. People who have hemophilia have blood 
that does not clot properly. Small cuts can cause severe bleeding and be life-
threatening. There can also be internal bleeding.  
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GRADUATED VERSUS PUNCTUATED EQUILIBRIUM 

 
Graduated and punctuated equilibrium are two ways in which the evolution of a species 
can happen. A species can only evolve by one of these, or a combination of both. 
Scientists feel that species with a longer evolution evolved mostly by graduated 

equilibrium while those with shorter evolution evolved mostly by punctuated equilibrium. 
 
GRADUATED EQUILIBRIUM 
 
It is an evolution or a variation that happens more gradually. Over a short period of time, 
it is hard to notice. Small variations happen in an organism that help it to fit its 
environment slightly better. A few with less of that helpful trait die out. Very gradually, 
over a long period of time, the entire population changes. Change is slow, constant and 
continuous. 
 

PUNCTUATED EQUILIBRIUM 
 
In punctuated equilibrium, change comes in spurts. There is a period of very little 
change and then one or two huge changes occur. This may be because of a gene 
mutation. A mutation is a random change in the DNA of the genes, it changes the 
inherited information that is passed on. Though mutations are often harmful, sometimes 
the mutations that cause punctuated equilibrium are very helpful for the species to 
adapt. As a result, the species changes very rapidly over a few generations and then 
settles down to a period of no change. Punctuated equilibrium can also be due to other 
causes, such as a huge and sudden change in the environment, which causes a 
change in the organism because of a harsher natural selection.  
 

 

http://www.google.com/url?sa=i&rct=j&q=graduated+vs+punctuated+equilibrium&source=images&cd=&cad=rja&docid=svRqnxPWyw0BsM&tbnid=uOJGMg_e2m0qYM:&ved=0CAUQjRw&url=http://www.ethirkkural.com/2010/07/evolution-stheory-harry-potter-stories_19.html&ei=mvx_UaHnLqXm2QW04oHQDw&bvm=bv.45645796,d.b2I&psig=AFQjCNG8pIlWPIoonATB_EpweRFMZF3dXw&ust=1367428614062002


ISOLATION 
 
Isolation occurs when one population of a species is 
separated from another population of the same species by a 
river, ocean, mountain, or other geographical barrier. Once 
the two groups have become separated, genetic differences 
between them start to happen, since they are now living in 
two different environments. After many generations, the two 
species gradually become different species with different 
characteristics.  



SELECTIVE BREEDING 
 

The process of genetically crossing plants or animals to produce offspring with certain 
desirable traits is called selective breeding. People have used selective breeding for 
centuries to produce better food crops, hardier domestic animals, and prettier flowers.   
 
Farmers use selective breeding to produce drought resistant wheat, sweeter corn, or 
crops that are resistant to damage from insects. Cattle are bred to produce more milk or 
leaner meat. Most of the hunting dog breeds today were bred by selective breeding for 
their better sense of smell and small size for tracking.  
 
 
GENETIC ENGINEERING 
 
Scientists have recently developed a new method for controlling inherited traits in 
offspring. Genetic engineering is a way of changing the DNA sequence that makes up a 
particular gene, so that the gene will produce a particular trait.  
 
One type of genetic engineering involves moving a gene from one organism to another. 
A gene in barley plants controls traits like strength, height, resistance to drought, and 
time to mature. When this gene is inserted into wheat, rice, soybeans, it produces 
shorter, stronger and drought-resistant plants.  
 
Bacteria that live in the soil have been genetically engineered to help clean up toxic 
wastes in the environment or oil spills. A lot of foods in the grocery store have been 
genetically engineered and some people question their safety, especially bovine growth 
hormone in milk. 
 
GENETIC SPLICING 
 
Gene splicing is a process in which scientists can take the genes from one organism 
and attach them to or “splice” them to the genes of another organism.  
 
Gene splicing is used to produce substances that people can use. For example, people 
with the disease diabetes do not produce enough insulin. They can get insulin which is 
produced from bacteria by gene splicing. These bacteria become insulin-producing 
machines. Human growth hormone is also being produced by gene splicing. 
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CLONING 
 
A clone is a living thing that receives all of its DNA from one parent. It is an identical 
copy of one parent.  
 
The first clone was a sheep called Dolly made in 1997. Sheep are born by the union of 
a sperm cell from a male sheep with an egg cell from a female sheep. In this case, all of 
Dolly’s DNA came from a body cell of an adult female sheep.  
 
 
GENE THERAPY 
 
Gene therapy is an experimental technique that uses genes (DNA) to treat or prevent 
disease. In the future, this may allow doctors to treat a disorder by inserting a gene into 
the patient’s cells instead of drugs or surgery. There are several approaches to gene 
therapy, including 
 

• Replacing a mutated gene that causes disease, with a healthy copy of the gene. 

• Inactivating, or “knocking out”, a mutated gene that is functioning improperly. 

• Introducing a new gene into the body to help fight a disease. 

Although gene therapy is a promising treatment option for a number of diseases,  
including cancers and viral infections, the technique still remains risky and is still under 
study to make sure that it will be safe and effective.  


