General Biology 1

BIO 112

Exercise 16: Genetics - The principles of Mendel

Mendel’s __________________ theory of inheritance replaced the __________________ theory of inheritance.  His theory states that 1) inherited characters are determined by partcular ______________ or ______________ ; 2) these factors occur in ______________ ; and 3) when ________________ form, these genes _________________ so that only 1 is in each __________________ .

Define the following terms:

gene

allele

dominant

recessive

genotype

phenotype

homozygous

heterozygous

Simple Dominance

Question 1: Homozygous tall by homozygous dwarf cross

If a homozygous tall plant is crossed with a homozygous dwarf, what are the genotypes of the parents?

What will be the phenotype of the F1 offspring?       Genotype of F1 offspring?

What is the phenotypic ratio of tall to dwarf offspring?
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Question 2: Coin flipping

After flipping 2 coins simultaneously 64 times each (heads=dominant; tails = recessive), what is the genotypic ratio of the hypothetical offspring?

Reduce this to some number divided by 1.

What is the phenotypic ratio of the hypothetical offspring?

Reduce this to some number divided by one.

Procedure 16.1  Genotypic and phenotypic ratios for albinism

Genotype of mother ________________________

Genotype of father ________________________

Possible gametes of mother ________________________

Possible gametes of father ________________________

Possible offspring ________________________

Genotypic ratio of children ________________________

Phenotypic ratio of children ________________________

Read procedure 16.2  Determine color ratios for corn (Zea mays)
Monohybrid cross 

Count and record the color of the corn grains of 5 rows.

Number of purple grains ________________________

Number of yellow grains ________________________

Ratio of purple:yellow grains________________________  

Reduced ratio ________________________

Probable genotypes of parents ________________________
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Question 3: Dihybrid cross

What would be the genotypes and phenotypes of the F1-offspring and their genotypic and phenotypic ratios derived from a cross between purple, smooth parents (RRSS) and yellow, wrinkled parents (rrss) if purple and smooth are dominant?

Question 5:

What is the predicted phenotypic ratio from self-crosses of the F1 generation from above?

Dihybrid cross

Record the actual phenotypes of corn grains from 5 rows from a corn cob derived from self-crosses of the F1 generation from above.

Purple, smooth ________________________

Purple, wrinkled ________________________

Yellow, smooth ________________________

Yellow, wrinkled ________________________

How does the actual ratio compare to the predicted ratio?

Incomplete Dominance

Question 6: Flower color
What are the expected phenotypic ratios of red, pink, and white flowers in a cross involving two pink-flowered parents?

Lethal Inheritance

Question 7:

What is the phenotypic ratio (green:albino) of the F2 offspring?

Based on this ratio, what might you expect were the genotypes of the parents?
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Question 8:

Why is it impossible to cross a green and an albino corn plant?

Other Sources of Genetic Diversity

Blood Type (see attached handout as well as lab book)
Question 9:

What are possible genotypes of offspring from parents having AB and O blood types?

Question 10:

Can a person with type O blood safely donate blood to a person with type A blood?

Why or why not?

Blood Type
Question 11:

What type of blood is a universal donor?

What type of blood is a universal acceptor?
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Other Human Traits

Table 16.3

Characteristic
Your Phenotype
Your Genotype
Dominant
Recessive

Widow’s peak

Bent little finger

Albinism

Attached earlobes

Hitchhikers thumb

Interlacing fingers

PTC tasting

Mid-digital hair
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Questions for Further Study

1) Are dominant characteristics always more frequent in a population than recessive characteristics?

Why or why not?

2) Is it possible to determine the genotype of an individual having a dominant phenotype?

How?

3) Why is hybrid seed so expensive to produce?

4) What blood types are not possible for the offspring of parents with AB blood?

O blood?
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