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Video 1: Geneties

Define the following terms:
o Genetics

« Chromosome

« Homologous pair

o Gene
. Allle

« Genorype
« Phenoype

What are the sexual sources of genetc variation”

Video 2: Types of Inheritance

Define the following types of inheritance:
« DominantRecessive

« Incomplete Dominance
« Muliple Allele
 Sexinked

« Polygene

Video 3: Nontraditionl Inheritance and Gene Expression

How can environmental factors influenc

ene expression?
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Video 4: Gene Therapy

1. What s geneic screening’

2. Whatisa pedigree?

How can it help with gene counseling?

4. Howcan g

Genetics Practice Problems

In guinea pigs, black is dominant to white.
2. If you cross two heterozygous guinea pigs what wil be the genotypic and phenotypic ratios of their
offspring?

b. I you cross one of the black offspring with a white guinea pig, you get 12 black offspring. What s the
genotype of the black guinea pig?

€. If you cross another black offspring with a white guinea g, you get 7 black offspring and 6 white
offspring. What s the genotype of this black guinea pig?
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2. Aman has six fingers on each hand and six toes on each foot. His wife and their daughter have the normal
number of digits. Extra digis is a dominant trait. What would be the expected genotypic and phenotypic ratios
of their children?

3. Araoster with black feathers s crossed with a hen with white feathers.
a.  If this were an example of incomplete dominance, what would be the expected genotypic and
phenotypic ratios of the offspring (F1)?

b.. 1 you crossed two of the offspring from the above cross, what would be the expected genotypic and
phenotypic ratios of their offspring (F2)?

4. In some plants, atrue-breeding, red-flowered strain gives allpink flowers when crossed with a white-flowered
strain: RR (red) x rr (white) - Rr (pink). If the pink flowers are self-crossed, what will be the genotypic and
phenotypic ratios?

5. Ahuman female "carrier” who is heterozygous for the recessive, sex-inked trait red color blindness, marries a
normal male. What proportion of their female progeny will show the trait?

6. Hemophilia in humans is due to an X-chromosome mutation. What will be the results of mating between a
normal (non-carrier) female and a hemophilac male?

7. The gene that determines blood type in the ABO system has 3 alleles: I, °, and i. I* codes for the A antigen
(Type A), " codes for the B antigen (Type B), and i codes for no antigen (Type O). Therefor a person with blood
type AB has genotype I, a person with blood type A has genotype I or 1, a person with blood type 8 has
genotype I*F or 1%, and a person with blood type O has genotype ii

a. Aman heterozygous for type A blood is married to 2 woman heterozygous for type 8 blood. What are
the expected genotypic and phenotypic ratios of their children?

b. A woman with Type O blood and a man who s Type AB have are expecting a child. What are the possible
blood types of the kid?

¢, Determine the possible genotypes & phenotypes with respect to blood type for a couple who's biood
types are homozygous A & heterozygous B.
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9. In watermelons the genes for green color and for short shape are dominant over ther allles for sriped color 10. In corn plants, a dominant allle/ inhibits kernelcolor, whle the recessive aele  permits color when
and for long shape. homozygous. At a different locus, the dominant gene P causes purple kernelcolor, while the homozygous

recessive genotype pp causes red kernels. If plants heterozygous at both loci are crossed, what will b the

a.  Ifa plant with long striped fruit s crossed with a plant homozygous for green color and short shape, phenotypic ratio of the offspring?

what would be the phenotypic and genotypic ratios of the offspring (F1)?

- 11. The genotype of F. individuals n a tetrahybrid cross is AaBbCcDd. Assuming independent assortment of these
b Ifthe offspring are self-crossed, what will be the phenotypic and genotypic ratios of the offspring (F2) fourgemes what ae the probabilies that +offsprng would havethe following genotypes?

oabbecdd

o AoBbCcDd

AaBBCCOD

AaBBecDd.

o AcBBCCHd
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STUDYING PEDIGREES ACTIVITY
‘The Components of a Pediree

Squares are used to indcate males i 3 famly. [

irces are used to indicate femaes.

- U

Analyzing Simple Pedigrees:
A pecdigree is just ke a family tree except that it focuses on a specific genetic trait. A pedigree usuall only shows the phenotype of
each family member. With a it thought you may be able to determine the genotype of each family member as well!

Hints for analyzing pedigrees
1) fthe individul is homozygous recessive, then both parents MUST have at least one recessive alee (parents are heterazygous or
homozygous recessive),
2) Ifan indiidual shows the dominant rait, then at east ane of the parents MUST have the dominant phenotype. This one willbe
pretty obvious when you look at the pedigree.
3) I both parents are homozygous recessive, then AL offspring will be homozygous recessiv.
NOTE: In a pedigree, the rai ofinterest can be dominant or recessiv.
Human pedigrees
Example 1 Tracing the path of an autosomal recessive trait
Taait: Hair Color
Forms ofthe trat: The dominant form of hai color is brown
The recessive form of har color i blond (no pigment)
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