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Chapters 12 (Mitosis), 13 (Meiosis), 14 (Mendelian Genetics), 15 (DNA) and 16&17 (Gene Function)

Chapter 12 – The Cell Cycle (Mitosis)

1) How many molecules of DNA are present in the nucleus of most human cells?

2) What is the role of chromosomes (compacted DNA) in eukaryotic cell division (in other words, why do compacted chromosomes exist)?

3) What is the difference between homologous chromosomes and sister chromatids?

4) What is the chemical composition of chromosomes? What is euchromatin (as opposed to heterochromatin)?

5) Sketch the cell cycle (include interphase; mitotic phase; G1, G2 and S Phases). What happens in each phase?

6) What are the principle components of the mitotic phase? What happens at each stage?

7) Why is the control of cell division of intense medical interest? What are growth factors? What is platelet derived growth factor (PDGF)? 

8) What is erythropoietin? How is your natural level of this compound expected to change in response to living in Denver (mile-high city)? 

9) Normal cell division is density dependent – what does this mean?

10) What is the difference between a benign tumor and a malignant tumor? What is metastasis?

Chapter 13 – Meiosis

11) How does meiosis differ from mitosis? Describe. When does crossing-over occur and what does it accomplish? What specifically occurs during meiosis I? What occurs during meiosis 2?

12) What is the inherent advantage of asexual reproduction (over sexual reproduction) when establishing a population? Given this advantage, why is sexual reproduction so common?

13) From a precursor cell, the process of meiosis among vertebrates typically yields four haploid sperm cells in males, but only one haploid egg cell in females. Why does this difference occur?

14) Why do some farmers intentionally create triploid plants (e.g., watermelon) for sale to the public? What are the advantages of these products to the farmer? 

15) What are the three ways to generate new genetic variability that are associated with meiosis?

Define: vegetative growth, gene locus, haploid, diploid (etc.), recombinant chromosome, polar body





Chapter 14 – Mendel and the Gene 

16) How does the flower color in the pea plants studied by Mendel argue against blending inheritance as the main way in which traits are passed from one generation to the next?

17) From a Parental (P) generation of true-breeding white flowered pea plant and a true-breeding purple flowered pea plant, where “P” stands for the Purple allele, and “p” stands for the white allele – answer the following questions:

a) What is the genotype of the parent white flowered pea plant?
b) What is the genotype of the parent purple flowered pea plant?

c) What is the genotype of the offspring obtained in the F1 cross generated from the P generation?

d) What is the phenotypic ratio obtained by Mendel in his F2 monohybrid cross?

e) What is the genotypic ratio obtained by Mendel in his F2 monohybrid cross?

f) Sketch a Punnet square showing the phenotypic and genotypic results from the prior two questions. 

18) Define: homologous chromosomes, alleles, heterozygote, homozygote, hemizygous, gene linkage, codon, triplet code, polar body, phenotype, genotype, monohybrid cross, dihybrid cross, incomplete dominance, polygenic inheritance, telomere, aneuploidy, 

19) How does gene linkage affect the inheritance of two characters? How is the impact of gene linkage modified during meiosis?

20) Describe the genetic and biochemical basis for the wrinkled appearance of some peas. 

21) Wrinkled pea is a recessive trait – using a Punnet Square describe how/why the trait disappears in the F1 generation, but reappears in the F2 generation. 

22) From his data, Mendel developed the “Law of Segregation” to account for his observations. What were the four basic points that are contained within this law? 

23) 100% of the F1 offspring from a P-generation cross between two pure lines for two traits (Round, Yellow seeds: RRYY and Wrinkled, Green seeds: rryy) will double heterozygote RrYy and appear Round and Yellow. 

a) Assuming independent assortment, what are the potential gametes that are expected to be produced from the F1 generation? 

b) Complete a dihybrid Punnet Square (16 boxes) with all possible offspring combinations. What is the ratio of the resulting phenotypes? 


24) Most biological traits found in nature are not discrete, in that they are not just purple or white but more typically follow a normal distribution (bell curve). Describe the underlying genetic basis for traits that adhere to a normal distribution? Describe this with respect to the human height example described in class. 

25) How do Biologists use violations of the Law of Independent Assortment to map genes on a chromosome? 
What is meant when a gene is said to be polymorphic? Fixed?

Chapter 15 – DNA, Gene Synthesis and Repair 

26) Describe the experiments by Frederick Griffith (1928) using infectious bacteria. What question was he addressing and what was he able to demonstrate in these early experiments?

27) Describe the follow-up experiments conducted by Avery et al (1940’s) that determined that DNA and not Protein or RNA was the genetic material responsible for the inheritance of traits.

28) Describe the experiments conducted by Hershey and Chase (1952) using bacteriophage that determined that DNA and not protein was the genetic material responsible for the inheritance of traits.

29) What is a replication bubble in DNA duplication? What is an Okazaki Fragment in DNA replication?

30) What is meant by the statement that DNA replication is semi-conservative?

31) Define: homologous chromosomes, alleles, heterozygous, homozygous, hemizygous, gene linkage, polar body, phenotype, genotype, monohybrid cross, dihybrid cross, incomplete dominance, polygenic inheritance, haploid, diploid, triploid, polyploidy, polymorphic, Okazaki fragment, 

32) In DNA replication: Why is the synthesis of the lagging strand of DNA discontinuous? How is it possible for the synthesis of the leading strand of DNA to be continuous? What is a replication bubble?

33) Explain how telomerase prevents chromosomes from shortening during replication.

Chapter 16&17 - Gene Function

34) Why is it that a mutation occurring at the third nucleotide of a codon is often less destructive to a gene’s function than a mutation at the first nucleotide of a codon?

35) Describe the experiments that led Beadle and Tatum to develop the one-gene-one-enzyme hypothesis. Why is this theory now known as the one-gene-one-polypeptide hypothesis?

36) How does eukaryotic transcription differ from prokaryotic transcription? What is an RNA transcript transcription unit)? What are some of the steps involved in RNA processing that occur in a eukaryotic cell?

37) What is meant by the statement that the genetic code is redundant but not ambiguous?

38) What is alternative RNA splicing, and what does it achieve? 

39) Define: transcription, translation, introns, exons, ribozymes, spliceosome, polymerase chain reaction, restriction enzymes
