Concept Review Questions and Answers—Chapter 10

10.1 Meiosis, Genes, and Alleles

1. How does the term gene relate to the term allele?

Genes are a segment of DNA with the necessary information to code for a protein and regulate its expression and are at specific locations on chromosomes. The many forms a gene can have are referred to as its alleles.

2. Define the term genome.

A genome is a set of all the genes necessary to code for all of an organism’s characteristics.
3. What is meant by the symbols n and 2n?
n = haploid, one of each kind of chromosome
2n = diploid; two of each kind of chromosome
10.2 The Fundamentals of Genetics

4. Distinguish between phenotype and genotype.
Phenotype is the way each combination of alleles expresses (shows) itself; genotype is a listing of the genes present in that organism and usually expressed as a pair of letters representing the alleles.
5. What types of symbols are typically used to express genotypes?
Capital letters are usually used to show dominant alleles, while the lower case of that same letter is used to show the recessive allele for that trait. In some situations superscripts and subscripts might be added for clarification.
6. How many kinds of gametes are possible with the following genotype Aa?
2
7. What is the difference between a single factor and double factor cross?
A single factor cross is a controlled mating or breeding designed to look at how one genetically determined characteristic is inherited while a double factor cross follows two genetically determined traits.
10.3 Probability vs. Possibility

8.  What is the difference between probability and possibility?
Probability is the mathematical chance that an event will happen. Possibility is statements which describes whether an event can occur or not occur; i.e., yes or no.
9.  In what mathematical forms might probability be expressed?
It is often expressed as a percentage or a fraction.
10.4 The First Geneticist: Gregor Mendel

10. In your own words, describe Mendel’s Law of Segregation.
Answers will vary. As taken from the text:
Mendel’s law of dominance When an organism has two different alleles for a given trait, the allele that is expressed, overshadowing the expression of the other allele, is said to be dominant. The gene whose expression is overshadowed is said to be recessive.
Mendel’s law of segregation When gametes are formed by a diploid organism, the alleles that control a trait separate from one another into different gametes, retaining their individuality.
Mendel’s law of independent assortment Members of one gene pair separate from each other independently of the members of other gene pairs.
11.  Define self pollination. 
This means that plants produce both pollen and eggs and that the eggs can be fertilized by haploid nuclei from their own pollen.

12. What is meant by the 'F1 generation'?
The offspring of the P0 generation are called the F1 generation. The F stands for filial, which is Latin for relating to a son or daughter.
10.5 Solving Genetics Problems

13. What does it mean when geneticists use the term independent assortment?
Members of one gene pair separate from each other independently of the members of other gene pairs.
14. What is a Punnett square?
A diagrammatic technique used to determine the genotypic and phenotypic probability of offspring from a mating.
15. What is the probability of each of the following sets of parents producing the given genotypes in their offspring?
	 
	Parents    
	Offspring
	Probability:

	a.  
	AA X aa
	Aa
	50% or 1/2

	b.
	 Aa X Aa
	Aa
	50% or 1/2

	c.
	Aa X Aa
	aa
	25% or 1/4

	d. 
	AaBb X AaBB 
	AABB
	12.5% or 1/8

	e.  
	 AaBb X AaBB 
	AaBb
	25% or 1/4

	f. 
	AaBb X AaBb
	AABB
	6.25% or 1/16


16. What possible combinations of parental genotypes could produce an offspring with the genotype Aa?
AA x aa would produce 100% Aa 

AA x Aa would produce 50% Aa and 50% AA

Aa x aa would produce 50% Aa and 50% aa

Aa x Aa would produce 50% Aa and 25% AA and 25% aa

AA x AA would produce no Aa and 100% AA

aa x aa would produce no Aa and 100% aa

17. In certain pea plants, the allele T for tallness is dominant over t for shortness.
a. If a homozygous tall and a homozygous short plant are crossed, what will be the phenotype and genotype of the offspring?
All offspring will be heterozygous, Tt
b. If both individuals are heterozygous, what will be the phenotypic and genotypic ratios of the offspring?
Genotypic ratio: 1 TT: 2 Tt:1 tt
Phenotypic ratio: 3 tall: 1 short
10.6 Modified Mendelian Patterns

18. What is the difference between dominant and codominant?
The term dominant refers to an allele which when it is expressed can overshadow another allele; the term codominant refers to an allele which when it is expressed will have an equal effect with regard to its homologue.
19. What is the probability of a child having type AB blood if one of the parents is heterozygous for A blood and the other is heterozygous for B? What other genotypes are possible in this child?
Probability = 25% or ¼
Other possible genotypes: IB I, IA I, or ii
10.7 Linkage

20. What is a linkage group?
A set of genes that are found on the same chromosome.

21. Provide examples of genes that are linked.

Hemophilia and color blindness are both on the X chromosome, so they comprise a linkage group.
10.8 Other Influences on Phenotype

22. What type of factor can cause a dominant allele to not be expressed?
Pleiotropy. Albinism will cause a dominant skin color to not be expressed.
23. Give two examples of environmentally influenced genetic traits.

Certain forms of baldness and diabetes.
