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St. Thomas High School

AP Biology Spring 2005
Dr. Pete Nordloh, pete.nordloh@sths.org
Room 6205, Period H
TESTS 70%, LABS 15%, HW/QUIZZES 15%
LAP 3-1 MOLECULAR BIOLOGY- CHAPTERS 17,18,20
CHAPTER 17-FROM GENE TO PROTEIN
	The Connection between Genes and Proteins

	 
	1.
	Describe Beadle and Tatum's experiments with Neurospora and explain the contribution they made to our
 understanding of how genes control metabolism.

	 
	2.
	Distinguish between the "one gene-one enzyme" hypothesis and the "one gene-one polypeptide"
 hypothesis and explain why the original hypothesis was changed.

	 
	3.
	Explain how RNA differs from DNA.

	 
	4.
	Briefly explain how information flows from gene to protein.

	 
	5.
	Distinguish between transcription and translation.

	 
	6.
	Compare where transcription and translation occur in prokaryotes and in eukaryotes.

	 
	7.
	Define "codon" and explain the relationship between the linear sequence of codons on
 mRNA and the linear sequence of amino acids in a polypeptide.

	 
	8.
	Explain the early techniques used to identify what amino acids are specified by the triplets
 UUU, AAA, GGG, and CCC.

	 
	9.
	Explain why polypeptides begin with methionine when they are synthesized.

	 
	10.
	Explain in what way the genetic code is redundant and unambiguous.

	 
	11.
	Explain the significance of the reading frame during translation.

	 
	12.
	Explain the evolutionary significance of a nearly universal genetic code.

	 
	13.
	Explain the significance of the reading frame during translation.

	 
	14.
	Explain how RNA polymerase recognizes where transcription should begin. Describe the
 promoter, the terminator, and the transcription unit.

	 
	15.
	Explain how RNA is modified after transcription in eukaryotic cells.

	 
	16.
	Define and explain the role of ribozymes.

	 
	16.
	Describe the functional and evolutionary significance of introns.

	 
	17.
	Define and explain the role of ribozymes.

	 
	18.
	Describe the structure and functions of tRNA.

	The Synthesis of Protein
	21.
	Describe the structure and functions of ribosomes.

	 
	19.
	Describe the process of translation (including initiation, elongation, and termination) and explain
 which enzymes, protein factors, and energy sources are needed for each stage.

	 
	20.
	Describe the significance of polyribosomes.

	 
	21.
	Explain what determines the primary structure of a protein and describe how a polypeptide must be 
modified before it becomes fully functional.

	 
	22.
	Describe what determines whether a ribosome will be free in the cytosol or attached to the rough 
endoplasmic reticulum.

	 
	23.
	Describe several examples of mutagens and explain how they cause mutations.


CHAPTER 18-MICROBIAL MODELS:THE GENETICS OF VIRUSES AND BACTERIA

	The Genetics of Viruses

	 
	1.
	List and describe the structural components of viruses.

	 
	2.
	Explain why viruses are obligate parasites.

	 
	3.
	Distinguish between the lytic and lysogenic reproductive cycles, using phage T4 and phage lambda as examples.

	 
	4.
	Describe the reproductive cycle of retroviruses.

	 
	5.
	Describe the structures and replication cycles of viroids and prions.

	 
	6.
	List some characteristics that viruses share with living organisms and explain why viruses do not fit our usual definition of life.

	The Genetics of Bacteria

	 
	7.
	Describe the structure of a bacterial chromosome.

	 
	8.
	Compare the processes of transformation, transduction, and conjugation.

	 
	9.
	Distinguish between plasmids and viruses. Define an episome.

	 
	10.
	Explain how the F plasmid controls conjugation in bacteria.

	 
	11.
	Describe the significance of R plasmids. Explain how the widespread use of antibiotics contributes to R-plasmid-related disease.

	 
	12.
	Explain the adaptive advantage of genes grouped into an operon.

	 
	13.
	Using the trp operon as an example, explain the concept of an operon and the function of the operator, repressor, and co-repressor.

	 
	14.
	Distinguish between structural and regulatory genes.

	 
	15.
	Describe how the lac operon functions and explain the role of the inducer, allolactose.

	 
	16.
	Explain how repressible and inducible enzymes differ and how those differences reflect differences in the pathways they control.

	 
	17.
	Distinguish between positive and negative control and give examples of each from the lac operon.


CHAPTER 20 DNA TECHNOLOGY AND GENOMICS
	DNA Cloning

	 
	1.
	Describe the natural function of restriction enzymes. 

	 
	2.
	Explain how the creation of sticky ends by restriction enzymes is useful in producing a recombinant DNA molecule. 

	 
	3.
	Outline the procedures for cloning a eukaryotic gene in a bacterial plasmid.

	 
	4.
	Describe the role of an expression vector.

	 
	5.
	Explain how eukaryotic genes are cloned to avoid the problems associated with introns.

	 
	6.
	Describe two advantages of using yeast cells instead of bacteria as hosts for cloning or expressing eukaryotic genes.

	 
	7.
	Describe three techniques to aggressively introduce recombinant DNA into eukaryotic cells.

	 
	8.
	Define and distinguish between genomic libraries using plasmids, phages, and cDNA.

	 
	9.
	Describe the polymerase chain reaction (PCR) and explain the advantages and limitations of this procedure.

	DNA Analysis and Genomics

	 
	10.
	Explain how gel electrophoresis is used to analyze nucleic acids and proteins and to distinguish between two alleles of a gene.

	 
	11.
	Describe the process of nucleic acid hybridization.

	 
	12.
	Describe the Southern blotting procedure and explain how it can be used to detect and analyze instances of restriction fragment length polymorphism (RFLP).

	 
	13.
	Explain how RFLP analysis facilitated the process of genomic mapping.

	 
	14.
	List the goals of the Human Genome Project.

	 
	15.
	Explain how linkage mapping, physical mapping, and DNA sequencing each contributed to the genome mapping project.

	 
	16.
	Describe the safety and ethical questions related to recombinant DNA studies and the biotechnology industry.


DATE



ACTIVITY
1/4


Assign Groups, Begin discussion of Chapter 17.

HW- Begin answering Self Quiz Questions pp.326-327 for Quiz on Thursday.

1/5


DNA-RNA-Protein Modeling Exercise

HW- Study for Quiz.  Read Chapter 18.

1/6


QUIZ.  Finish Discussion of Chapter 17/ Begin Chapter 18.

HW- Articles    A- AIDS Advances,  B-Human Genome Project Developments


   C- Genetically Modified Food    D- Human Cloning

Write a 1 page summary and attach to a copy of your article.  Prepare to summarize article for group.

1/10


Article Round Table.

HW- Study Self-Quiz questions pp. 373-374 for quiz on Monday.
1/11


Finish Chapter 18, Begin Chapter 20.

HW- Read Proteomics information and prepare for lab.
1/12

Watch film “DNA: Playing God” and write a one page summary and response.
1/13


Begin Proteomics lab.  Continue Chapter 20 discussion.

HW- Study Chapter 20 Self Quiz questions for Quiz tomorrow.

1/14 


QUIZ, Continue Chapter 20.

HW- Study Objective question answers for oral quiz Monday.

1/18


Oral quiz on Objective Questions.

1/19


Wrap-up

1/20


EXAM

