
EXPANSION A:  “There's Nothing Like a Good Pair of Genes”   (A Reading) 

 

It all started in ancient China.  A fisherman caught an unusual carp.  Usually these small 

freshwater fish have dull colors, but this one had a pale golden hue.  It was too pretty to eat, so the 

fisherman took it home as a pet.  

Months later, the fisherman caught another gold-tinted carp.  He took the fish home and kept it in 

the same bowl with his other pet fish.  When the two fish reproduced, their offspring were even more 

brightly colored than the parents.  The first goldfish had been born! 

In the years that followed, people throughout China began keeping and breeding the new, brightly-

colored pets.   Many became goldfish matchmakers, choosing only the most handsome mates for their 

favorite fish.  With each generation of hatchlings, the fish looked more and more distinctive.  By A.D. 1500, 

when the first shipments of goldfish arrived in Japan, goldfish no longer resembled carp.  In fact, they were 

so regal looking that commoners in Japan were forbidden to keep them as pets.   

Without knowing it, these early goldfish breeders were using the principles of heredity and genetics 

to create new kinds of fish.  

 

Why don’t you look like a zebra, or a rhinoceros, or even a mouse?  The simple answer is:  Your 

parents were not zebras, or rhinos, or mice.  The complex answer to the question lies in a concept known as 

heredity.  Heredity is the passing of traits from parents to their offspring.  A child receives a combination 

of traits from both parents, making them a new and unique individual.   

Have you ever heard anybody say, "She looks just like her father," or "He has his mother's eyes."?  

This is an example of heredity at work.  All of us possess traits (distinguishing characteristics possessed by 

living organisms)  from both of our parents.  Just to complicate things, we can also have traits that neither 

of our parents seem to have.  These are called recessive traits.  Recessive traits are traits that are often 

concealed in the parents but may show up in the offspring of two parents that both have the hidden trait.  

All of these factors working together make it possible for the offspring of any living thing to be like its 

parents in many ways, and yet be totally unique among others of the same species. 

A scientist named Gregor Mendel, who was born in Austria in 1822, was curious about how traits 

were passed on from one generation to the next.  Mendel worked in a monastery and was the caretaker for 

its garden, where he grew hundreds of pea plants.  He noticed that some plants grew tall, while others were 

short, and that some plants produced green seeds, while others produced yellow seeds.  He decided to 

experiment with the pea plants to see how these traits were passed on.   Using one trait at a time, Mendel 

began crossing pea plants that had opposite traits.  In one experiment, he crossed tall pea plants with short 

pea plants.  In another experiment, he crossed plants that produced green seeds with plants that produced 

yellow seeds.  He looked at the offspring created from these crosses.  Mendel carefully documented his 

results and concluded that traits were passed from parents to their offspring in the form of certain inherited 

factors which we now know as genes.  The conclusions that Mendel drew later became the foundation of 

modern-day genetics, the scientific study of heredity.   

 

In order to understand heredity, you must first take a look at microscopic structures called cells.  

Every living organism is made from cells.  Some organisms, such as bacteria, contain only a single cell.  

Other organisms, such as plants and animals, are made of many different types of cells arranged in complex 

systems.  Cells are responsible for carrying out all of the life processes in an organism.  Each cell has a 

"control center" in its interior known as the nucleus.  The nucleus contains a chemical substance called 

DNA (deoxyribonucleic acid).  DNA contains all of the basic information needed by the cell to carry out 

the life processes for which it is responsible.  In addition, DNA contains all the coded information the cell 

must have in order to make a copy of itself.  The cells in an organism are constantly dividing and producing 

new cells identical to the old ones.  This is how the organism grows and replaces damaged tissue.  The 

coded information in DNA makes this growth process possible. 



We know that cells divide to make new cells but ……...where does the first cell of an organism 

come from?  New organisms are formed by a method called reproduction.  Reproduction is the process by 

which living organisms make more of their own kind.   

Simple organisms such as bacteria reproduce by asexual reproduction.  During asexual 

reproduction one organism simply divides into two identical organisms.  The DNA in the nucleus of the 

cell makes a copy of itself and the cell separates into two cells.  

 Most plants and animals, however, reproduce by a process known as sexual reproduction.  In 

sexual reproduction two cells, an egg and a sperm, unite to create a new kind of cell called a zygote.  The 

zygote then divides and grows to create a brand new organism.   

The egg and sperm are very special cells.  Each contains only half of the amount of DNA found in a 

regular cell.  When the egg and sperm unite, however, the newly created offspring contains a full supply of 

DNA; half from one parent and half from the other parent.  This is where heredity comes in. 

The DNA in a cell is strung together in long, thread-like strands called chromosomes.  

Chromosomes control heredity.  Along each chromosome are small dark bands of DNA called genes.  Each 

of these genes is responsible for a particular inherited trait.  There are thousands of genes on each 

chromosome.  The combination of the different types of genes contained in each individual's chromosomes 

determines all of the traits that make that organism what it is.   

All living things have chromosomes.  Humans have 23 pairs of chromosomes.  Different plants and 

animals all have different numbers of chromosomes.  The more complex the organism is, the more 

chromosomes it has.  The genetic information in these chromosomes is passed from generation to 

generation during reproduction.  This is why you do not look like a zebra or a rhinoceros!  You received 

genes from your human parents, so you have human traits.  Since you received a combination of genes 

from both of your parents, you have a mixture of human traits that make you unique.                                        

  Genes control thousands of different traits such as eye color, texture of hair, skin color, height, 

nose shape, eyelash length,  and so on.  With so many different genes, you can easily see how the 

possibility of two people being identical in every way is nearly impossible.  In fact, a person's genetic 

make-up is so distinct that it is often used to identify suspects in criminal cases.  Fingerprints are one way 

to identify people who break the law.  Every person has a unique fingerprint pattern that is genetically 

determined.  Fingerprints can be taken from a crime scene and matched with those of a suspected 

lawbreaker.  Blood, skin, and hair from a crime scene can be analyzed for specific DNA patterns (genes) to 

identify a criminal who was at the scene.     

Physical features are not the only traits that can be controlled by genes.  Certain mannerisms or 

behaviors can also be inherited.  The genes found on one of your twenty-three pairs of chromosomes 

determine whether you are a boy or a girl.  Certain types of diseases can be passed from generation to 

generation through genes.  Diseases like diabetes, muscular dystrophy, and many eye, heart, and kidney 

conditions are inherited genetically.  Many scientists are interested in genetic research as a way to help 

people who have these inherited diseases.  If you follow current events, you know that this type of research 

is often in the news.  A great deal of genetic research is currently in progress and it is often controversial.   

Once genetic traits are in place in an organism they cannot be changed, but it is possible for these 

traits to be affected by the environment in which the organism develops.  The right environment is 

important for a trait to develop correctly.  For example, a plant that does not receive enough sunlight may 

not grow to its full genetic height or produce fruit or flowers like it is genetically able to do.  A young 

human who does not receive proper nutrition may fail to develop properly.  In these cases a change in the 

environment does not change the genes; it simply changes the ability of the genes to do their work.   

We have taken a look at heredity and how it controls the traits that make up the individuals within a 

species of living organisms.  As you have probably guessed, heredity is a much more complex concept than 

we have been able to cover in this short reading.  You may want to do some research on your own to learn 

more about the amazing chemical roadmap found in each of your cells.  Your teacher can direct you to 

some sources of information to help you get started. 



             Heredity Reading Questions 
Use these clues and the information in the reading to fill in the puzzle. 

 

 

 

DOWN 

1   Created when an egg and a sperm unite.  

3 
  

When one organism simply divides into two identical organisms, the DNA is the nucleus of the cell makes 

a copy of itself and the cell separates into two cells.  

5   Mendel studied the height and the color of the seeds of THESE plants.  

6   ______________ and mannerisms can be inherited as well as physical features.  

8   Humans have _______-three pairs of chromosomes.  

12 
  

Each person has a genetically unique_____________. You can identify people by this characteristic 

because no two people have the same ones.  

14   Mendel is responsible for starting the science of _______.  

17   Responsible for controlling a single inherited trait.  

20   The egg and sperm have only this amount of DNA compared to the amount found in a regular cell.  

ACROSS 
2   Muscular dystrophy and _____________ are diseases that can be inherited.  
4   Did his experiments to discover traits passed through heredity.  
7   The "control center" in the interior of each cell.  
9   Microscopic structures that make up living things.  

10   Two cells, an egg and a sperm, unite to create a new kind of cell called a zygote.  
11 

  
Characteristics that are passed on to offspring. They make it possible for new offspring to be like its 

parents in many ways, and yet be totally unique among others of the same species.  

13   The method of forming new organisms.  
15 

  
DNA has the information the cell needs to carry out its life__________. DNA also contains the 

information a cell needs to make a copy of itself.  

16   The passing of traits from parents to their offspring.  
18   Dark bands of DNA responsible for a particular inherited trait.  
19   Strands of DNA.  
21 

  
The chemical substance that is contained in the nucleus and carries all the basic information needed 

by the cell to carry out the life processes for which it is responsible.  

Heredity 



 
 

 
 

 

 

 

 

  

 

 


