	Vocabulary

	Dominant Trait: A trait that will be strong enough to show up in offspring when paired with a recessive trait



	Genes: The part of the DNA that determines the traits that a person inherits



	Gregor Mendel: The scientist who, in 1857, studied peas, hypothesizing that traits are controlled by factors from each parent, with each trait receiving one factor from each parent; he thought the way in which the factors combined determined the trait the offspring would get


	Inherited Trait: A characteristic you get from a parent’s genes



	Learned Trait: Behavior learned from a 

parent or other person with whom you spend a lot of time



	Recessive Trait: A characteristic that, when paired with a dominant trait, is not likely to show up in offspring



	Genotype: The genetic makeup of an organism resulting from the alleles of genes



	Phenotype: The external expression (physical appearance) of the genotype make-up of an organism



	Purebred: Having a homogeneous or uniform composition; in genetics, it results from breeding two homogenous parent organisms



	Hybrid: An organism of mixed composition; in genetics, it is the result of the joining of two parent organisms that have a different genotype



	Allele: One member of a pair of an alternative form of a gene that is located at a specific position on a specific chromosome




Mendel’s Contribution to Science
Gregor Mendel was a scientist who, like most scientists, made observations about things in nature, and he became particularly interested when he noticed that peas had different characteristics. While some were short, others were tall. He also observed that while some of the plants produced green peas, others produced yellow ones. 

He crossbred pea plants to determine if the plants would always be tall, or if certain combinations of crossbreeding would produce short peas. He found, through much experimentation, that crossbreeding gave him interesting results with peas. After he bred tall plants that always bred tall and short plants that always bred short, he bred short plants and tall plants, but all the offspring, or new plants, were tall. When those plants matured, he bred them. What would you guess would be the result? Would you think that all the plants would be tall again? After experimenting many times, Mendel found that three of the offspring of those plants were tall, but one was short in many instances. How could tall plants produce a short plant? He theorized that in the second generation, in the plants that had a recessive trait for shortness, it was possible for the recessive trait (shortness) to occur in one of the four plants.

Mendel theorized that each trait had two factors rather than one. The offspring must inherit a factor, or gene, from each parent. The characteristic the offspring has must be determined by the way in which the factors, or genes, combine! Mendel also thought (hypothesized) that the peas could have a hidden gene for shortness. That was his way of explaining how tall peas could produce a short one. He decided that the peas could “carry” the factor, or gene, for shortness without actually being short. However, they could pass that on to their offspring. If each of the tall parent plants had one gene for tallness, which is the dominant trait or gene, but also carried a gene for shortness, the recessive trait, then it would be possible for the genes to combine in such a way that one plant of the four offspring could be short. This was true for a proportionately large number of plants.

Mendel’s work and detailed records contributed much to science. Mendel’s research led to the creation of the scientific field of genetics. With modern technology, scientists have learned much about the chromosomes in cells and the genetic make-up of humans. Genes for a specific trait always line up at the same place on the chromosomes. Mendel was able to report to fellow scientists that traits in offspring can be predicted. For many years, his work was ignored, but finally other scientists recognized what he had accomplished. Mendel’s work with peas in 1857 had made him famous. His work allowed him to be known as the “Father of Genetics.”
How many chromosomes do different species have?

Ferns. Various species range from 480 to over 1,200.

Butterfly 
380




Horse  

64
White Ash 
138 




Cow

60
Carp 

100




Silkworm
56
Goldfish 
  94 




Cotton

52



Sweet Potato 
  90 




Amoeba
50
Turkey 
  82




Chimpanzee
50
Chicken 
  78 




Tobacco
48
Dog 

  78 




Human

46
Duck 

  78

Punnett Squares

Punnett squares allow us to predict the probability that an allele will or will not occur in a living organism. When creating Punnett squares, there are a few things to keep in mind for each trait.

· The physical appearance of an organism (the way it looks) is its phenotype (non-red hair or red hair in this case).

· The actual genetic makeup (HH, Hh, or hh) is its genotype. The genotype is responsible for the phenotype.
· Organisms each have two alleles (one from each parent) for a specific trait. Occasionally, the trait will have multiple pairs of alleles. The alleles may be dominant or recessive. Dominant traits will mask, or hide, recessive traits. For example, if a person has one allele for non-red hair, represented by H, and one for red hair, represented by h, the allele for non-red hair will most likely dominate the allele for red hair. If there is one allele for each, the capital letter will be written first (Hh, not hH).

· For our purposes, we will place the alleles from the male parent across the top of the square. One allele will be placed over each square. The alleles from the female parent will be placed down the left hand side of the square, with one allele beside each of the squares.

· For this trait, we will use H for non-red hair and h for red hair.

· If two dominant alleles combine, the offspring will most likely have that trait. Example: H from the female and H from the male = HH, or a non-red haired offspring.

· If a dominant and a recessive allele combine, Hh, the offspring will most likely have non-red hair because there is a dominant allele for non-red hair, regardless of which parent has the dominant allele.

· If two recessive alleles combine, hh, the offspring will most likely have red hair.

· To complete each square, combine one allele from the female and one from the male in the nearest squares, moving from left to right.
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	Vocabulary

	Chromosome: DNA structure inside the cell nucleus that carries genetic information; these structures exist as a pair of chromatids at the beginning of the cycle



	Chromatid: Each of the two daughter strands of a copied chromosome that is joined by the centromere during mitosis and meiosis


	Centromere: The central part of a chromosome that holds the chromatids together



	Diploid: The full set of genetic chromosomes that consist of pairs, with one chromosome from each pair being from each parent; almost all chromosomes except the one for gender determination are of this type



	Haploid: Half a set of genetic material with only one set of chromosomes present in the egg and in sperm cells for animals or egg and pollen cells for plants; these are the cells that determine the sex



	Homologous: Similar in appearance or structure because of ancestry, but not necessarily similar in function


	Genotype: The genetic makeup of an organism resulting from the alleles of genes

 

	Phenotype: The external expression (physical appearance) of the genotype makeup of an organism




Inherited Traits
Thomas Morgan made a connection between Mendel’s work with peas and the heredity and genetics of fruit flies. He won a Nobel Prize for his work concerning the role of the chromosome in heredity. Genes determined the traits Mendel saw in pea plants and Morgan saw in fruit flies. He was able to explain these findings using a Punnett square.

Genes occur in pairs. There are two alleles for each gene. Alleles of genes that control traits are represented by two letters. A capital letter is used in most cases to represent the dominant trait, and a lowercase letter is used to represent the recessive trait. These forms of the genes, alleles, are responsible for the traits that offspring inherit from the parent.

More experimentation and investigation similar to that of Mendel have shown us that rabbits have dominant genes for dark brown fur and recessive genes for light brown fur. If a baby rabbit gets just one gene for dark brown fur, it will most likely also have dark brown fur because that trait is dominant. For a baby rabbit to be light brown, it would have to inherit a light brown recessive gene from each parent.

Recessive (Light brown) (bb)
Dominant (Dark brown) (BB)

DNA in the genes of cells determines the traits that children inherit from their parents. Each parent has a gene for various traits, such as eye color, hair color, dimples, attached earlobes, and many others. Some of these traits are dominant, which means if they are paired with the same dominant trait from the other parent, or if they are paired with a recessive gene, the dominant trait will be the one the offspring displays. Recessive genes, on the other hand, only show up if both parents have the gene for the recessive trait.
Traits can be tracked by keeping up with the genes from each parent. The Punnett square is one way that this tracking can be accomplished. For example, it shows all the possible combinations for a specific trait. If a trait has two identical genes, it is purebred, but if different genes are present for the same trait, it is a hybrid.

	
	Dominant Trait
	Recessive Trait

	Appendages
	Short digits
	Normal digits

	
	Extra digits
	Normal number of digits

	
	Fingers lack one joint
	Normal joints

	
	Double-jointedness
	Normal joints

	
	Hair on middle joint of fingers
	No hair on middle joint of fingers

	
	Bent little finger
	Straight little finger

	
	Straight thumb
	Bent thumb

	
	
	

	Hair
	Dark hair
	Blonde, light, red hair

	
	Curly hair
	Straight hair

	
	Widow’s peak
	Normal hairline

	
	Non-red hair
	Red hair

	
	Full head of hair
	Baldness (sex-linked)

	
	
	

	Facial  features
	Broad lips
	Thin lips

	
	Unattached (free) earlobes
	Attached earlobes

	
	Dimples
	No dimples

	
	
	

	Eye color
	Brown eyes
	Grey, hazel, blue, green eyes

	
	
	

	Vision
	Farsightedness
	Normal vision

	
	Normal vision
	Nearsightedness

	
	Normal vision
	Colorblindness (sex-linked)

	
	Normal vision
	Night blindness

	
	
	

	Other
	Normal pigmented skin
	Albinism

	
	Normal hearing
	Deafness

	
	Normal blood-clotting
	Hemophilia (sex-linked)

	
	Immunity to poison ivy
	Susceptibility to poison ivy

	
	Freckles
	No freckles

	
	Normal hearing and speaking
	Deaf mutism
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