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    Genetics

       (Bio)


      Test Date: _______________

	Benchmarks and Essential Skills
	Reading

	27. 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

	28. 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) Step 1: create a key, Step 2: genotypes of the parents, Step 3: punnett square, Step 4: Genotypes and phenotypes of the offspring.
d) INCOMPLETE DOMINANCE, an individual shows an intermediate phenotype that is a ‘blending’ of the two parents.
e) In CODOMINANCE, an individual expresses BOTH forms of trait, and NOT in a blended form (like in incomplete dominance).   
f) Some traits are controlled by genes with 2 or more alleles.  These genes are said to have MULTIPLE alleles, like BLOOD TYPE. Blood type has the alleles A, B and O and they combine to form the different blood types: A, B, AB and O. The O allele is recessive, but the A and B allele are both dominant.
	GSB 280, 282, 276
BML 268-274; 344-354

	29. 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

	30. Be able to use gel electrophoresis to interpret similar DNA patterns/sequences 

a) Gel Electrophoresis is a process whereby a DNA sample is treated with chemicals, place in a gel and then subjected to an electrical field. The DNA fragments separate according to length and reveal a specific pattern.

b) Shorter fragments electrophorese down the gel faster than longer fragments. 
	GSB 365-366, 368, 370, 373 
BML p. 355-360

	31. Examine the use of DNA technology in forensics, medicine, and agriculture.
a) DNA technology is a useful tool in forensics, medical treatments and the production of medicine as well as world-wide food production.

b) DNA technology is used to treat genetic disorders, diseases, and improve food crops 

c) DNA technology can be used to determine relationships between different individuals.

d) Gene splicing(genetic engineering) is the process whereby genes from one organism are cut out and placed into the genome of another organism.
e) Cloning is the process of making a genetically identical organism through nonsexual means. 

f) PCR (Polymerase Chain Reaction) makes a huge number of copies of a gene. 
	


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

	
	bt
	bt
	bt
	bt

	BT
	BbTt

(black; long)
	BbTt

(black; long)
	BbTt

(black; long)
	BbTt

(black; long)

	Bt
	Bbtt

(black; short)
	Bbtt

(black; short)
	Bbtt

(black; short)
	Bbtt

(black; short)

	BT
	BbTt

(black; long)
	BbTt

(black; long)
	BbTt

(black; long)
	BbTt

(black; long)

	Bt
	Bbtt

(black; short)
	Bbtt

(black; short)
	Bbtt

(black; short)
	Bbtt

(black; short)


[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 a puppy will be black with a short tail.
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