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    Genetics

      Test Date: _______________

	Benchmarks and Essential Skills
	Reading

	Predict the inheritance of simple traits based on the laws of     

       probability-Mendelian genetics

     a)  Explain that an allele is a form of a gene.

     b)  Explain that a genotype is the genes an organism actually has.

     c)  Explain that a phenotype is the appearance of an organism.

     d)  Explain that an organism is homozygous when it has two of the same alleles.

e)  Explain that an organism is heterozygous when it has two different alleles.
	GSB 277-282

BML 262-268

	Construct a Punnett square and use it to determine genotype & phenotype ratios of monohybrid and dihybrid crosses.

a) A monohybrid cross is when a Punnett square is used to cross single alleles/ traits.  The results can be used to predict genotype & phenotype of offspring.   

b) A dihybrid cross is when a Punnett square is used to cross two alleles/ traits.  The results can be used to predict genotype & phenotype of offspring.  

c) Asexual  reproduction produces exact copies (clones) of the parent.

d) Sexual reproduction produces offspring that are combinations of alleles/traits from two different parents.
	GSB 280, 282, 276

BML 268-274; 344-354

	Be able to use a pedigree to predict inheritance of genes/traits

a) Pedigrees are family trees that allow geneticists to predict how genes/traits are passed down and inherited from generation to generation

b) In a pedigree chart, circles represent females while squares are males

c) An individual can be a carrier of a disorder and show no symptoms, yet that individual can potentially pass the disorder on to their offspring
	GSB 299-301

BML 342-343

	Understand the inheritance and side effects of certain genetic disorders.

A. Hemophilia- sex linked trait that causes a medical condition in which the ability of the blood to clot is severely reduced, causing the sufferer to bleed severely from even a slight injury

B. Sickle Cell Anemia- codominant trait that causes Sickle-shaped cells are not flexible and can stick to vessel walls, causing a blockage that slows or stops the flow of blood. When this happens, oxygen can’t reach nearby tissues

C. Huntington’s Disease- autosomal dominant disorder causes decline in nervous system functions & causes mental retardation. Ability to move deteriorates
D. Tay-Sachs- autosomal recessive disorder causes inflating of brain nerve cells and mental deterioration. Most common in Jewish descent people. No cure, Onset by 6 months, death by 4 years
E. Albinism- An autosomal recessive trait resulting in the absence of the skin pigment melanin in hair and eyes 
F. Down Syndrome-Nondisjunction Extra 21 chromosome. Common physical traits of Down syndrome are low muscle tone, small stature, an upward slant to the eyes, and a single deep crease across the center of the palm. Slower developmentally.
G. Turner Syndrome-Nondisjunction leading to only one X sex chromosome. Individuals have short stature, ovarian failure and learning disabilities.
H. Klinefelter Syndrome-Nondisjunction extra sex X chromosome on the sex chromosomes, resulting in a sterile male who grows taller than average and develops some feminine characteristics
I. Cystic Fibrosis- autosomal recessive trait that causes excess production of mucus due to faulty sodium channel in cell membranes
J. Phenylketonuria (PKU)-autosomal recessive disorder absence of an enzyme that processes amino acid phenylalanine. Damages Central Nervous System.
	


Example of a monohybrid cross:

In pea plants the L gene controls plant height where L is the dominant, tall allele and l is the recessive, short allele.  Two pea plants, which are heterozygous for the L gene, are crossed. What are the expected genotype and phenotype ratios for the offspring? 

	
	L
	l

	L
	LL
	Ll

	l
	Ll
	ll


Phenotype ratio: 3 tall : 1 short

Genotype ratio: 1 homozygous dominant: 2 heterozygous: 1 homozygous recessive

Example of a dihybrid cross:

In dogs, T is the gene that controls the length of the tail where T is the dominant (long) allele and t is the recessive (short) allele.  B is the gene in dogs that controls the color of the dog’s fur where B is the dominant (black) color and b is the recessive (white) color.  If a white dog with a short tail is crossed with a dog that is homozygous for black fur and heterozygous for a long tail, what is the chance that a puppy will be black with a short tail?

Genotypes:

white with short tail = bbtt

black (homozygous) with long tail (heterozygous) = BBTt
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[image: image2.emf][image: image3.emf]Answer:  Eight (8) out of 16 puppies will be black with a short tail, so there is a 50% chance that 
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