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generation to generation. For example, if two genes are located close to one another on the same 
chromosome, then the result is different from that predicted by Mendel’s second law.

What Do Genes Do?
Genes form the blueprint to describe what an organism is to become. Over our evolutionary 
history, a majority of human genes reflect little variation. This is why all humans have two eyes 
and one nose and one mouth. However, perhaps one fourth of all genes allow for variation. 
What makes things interesting is that the two genes of these pairs are usually slightly differ-
ent. The technical name for the unique molecular form of the same gene is an allele. It has 
been estimated that of our approximately 20,000 genes, some 6,000 exist in different versions 
or alleles (Zimmer, 2001).

When a person has two copies of the same allele, they are said to be homozygotes or 
homozygous for that allele. If, on the other hand, they have two different alleles for a particu-
lar gene, they are said to be heterozygotes or heterozygous for those alleles. Given that the 
alleles that come from your mother may not result in exactly the same characteristics as those 
from your father, variation is possible. It is these variations that allow for the process of natural 
selection to have its effect.

The job of a gene is to lay out the process by which a particular protein is made. That is, 
each gene is able to encode a protein, influencing its production. Proteins, which do the  
work of the body, are involved in a variety of processes. Functionally, proteins in the form of 
enzymes are able to make metabolic events speed up, whereas structural proteins are involved 
in building body parts. Similar proteins in insects are involved in creating such structures as 
spider webs and butterfly wings. Proteins are diverse and complex and are found in the foods 
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Genetic Components  
Found in a Drop of Blood
A drop of blood contains red and 
white blood cells. From this, one 
can determine the person’s DNA. 
The DNA is contained in 23 pairs 
of chromosomes in humans. 
Located at specific sites on those 
chromosomes are some 20,000 
genes in each human. One part of 
the cell nucleus related to energy 
production is mtDNA (discussed 
later) and is passed on from  
the mother.

Source: National Human Genome 
Research Institute.

genes: the basic physical and 
functional unit of heredity, made 
up of DNA; act as instructions to 
make proteins

allele: the alternative molecular 
form of the same gene

homozygotes or homozygous: 
when a person has two copies of 
the same allele

heterozygotes or 
heterozygous: when a person 
has two different alleles at the 
same location

encode: to lay out the process by 
which a particular protein is made; 
this is the job of a gene

proteins: made up of amino 
chains from DNA, proteins do 
the work of the body and are 
involved in a variety of processes; 
functionally, proteins in the form 
of enzymes are able to make 
metabolic events speed up, 
whereas structural proteins are 
involved in building body parts




