Heredity

Vocabulary:
1. Heredity is the process of passing traits or characteristics from parent(s) to offspring.  
2. Genetics is the study of heredity.

3. Gene is a segment of DNA containing the directions or code for one protein/ trait.

4. Allele is a variation of a trait. An example would be ear shape which has two forms or alleles including: attached or free lobes. 

Introduction:
Gregor Mendel is known for studying the heredity of pea plants.  Through his experiments, he discovered a predictable pattern of inheritance for two allele traits in the 1860’s.  His work gave rise to the modern science of genetics in which he determined that each parent contributes one allele per gene to the child. His tool for sorting these alleles or gene combinations from the parents is called the Punnett Square.

Dominance vs. Recessive

In simple two allele traits, one allele will appear over the other even if both are present on the DNA of an organism.  An example is tall in pea plants is dominant over dwarf.  If a pea plant received a tall allele from one parent and a dwarf allele from another parent, it will display the height trait /gene as tall because tall is dominant to dwarf. 
Genotype vs. Phenotype:

When writing down traits, the phenotype (physical appearance) can be written as a description: “tall” or “dwarf”. However, genotype (allele combinations) is written using representative letters, such as “Tt”.  A capital letter is assigned to the dominant allele and a lower case letter is assigned to the recessive allele. (Note: only one alphabet letter is assigned per trait).  Example would be “T” for tall and “t” for dwarf.

Types of Genotypes:


1. Homozygous (same allele)       TT “Homozygous Dominant” or tt “Homozygous recessive”







(phenotype is tall)
                 (phenotype is dwarf)

2. Heterozygous (opposite allele)  Tt “Heterozygous Dominant”
(phenotype is tall) 

Punnett Square:
A Punnett square is a simple table to organize the probability of an offspring’s genotype occurrence. The mother and father’s genotypes are listed in the table’s header column and row. The possible offspring’s genotypes are a combination of the allele provided by the mother (above) and father (to the left). Note: Offspring’s genotypes are in bold!

	
	
	Mother

	
	
	T
	t

	Father
	T
	TT
	Tt

	
	t
	Tt
	tt



Therefore, the probabilities of the heterozygous cross to the left are determined as: 
· TT (“tall”, homozygous dominant) – one out of four chance (1 in 4) or 25%,

· Tt (“tall”, heterozygous dominant) – two out of four chance (2 in 4) or 50%, or

· tt (“dwarf”, homozygous recessive) – one out of four chance (1 in 4) or 25%.
Note: The information presented here is a very simplified discussion of genetics.  The cross above is for a monohybrid cross (two alleles) with only one gene studied.  It is possible for heredity to include complex crosses with multiple genes as well as results that do not follow Mendel’s pattern.
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