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Unit Five – Molecular Genetics

Honors Biology Reading Guide

(Textbook sections: 5.5, 8.4-8.7, 9.1-9.6)

Chapter 8: From DNA to Proteins

Section 8.4
1.  Define the central dogma of molecular biology and list the three key processes involved in the central dogma.
2.  Describe how the locations of replication, transcription and translation vary in prokaryotic and eukaryotic cells.
3.  List at least one similarity and three differences between DNA and RNA.

4.  What is the purpose of transcription?

5.  What is the name of the enzyme responsible for carrying out transcription?
6.  Describe the three different types of RNA made by transcription.

Section 8.5
1.  What is the purpose of translation?
2.  What is a codon and what is its function in the translation process?

3.  Why do only 61 of the 64 codons code for an amino acid?  List these three triplet sequences that do not code for an amino acid and explain their purpose in translation.

4.  The genetic coding system is shared by almost all organisms.  What does this suggest?

5.  What is a triplet of bases called on each tRNA molecule?  How are these three bases related to the codons on the mRNA molecule?

6. Describe the three steps in translation.

7.  List the three types of RNA and describe their roles in transcription and translation.

Section 8.6 (Note: we are only covering the section on mRNA processing from this section)
1.  Compare and contrast introns and exons in an RNA molecule and explain how RNA splicing affects these regions.

Section 8.7
1.  Define a mutation.
2.  Describe the difference between a point mutation, insertion and deletion.  Which types are typically more harmful and why?
3.  Describe at least two chromosomal mutations and explain how they can have negative effects on an organism.

4.  Mutations are not always harmful.  Give an example of a mutation that has no effect on the organism it occurs in.
5. What is a mutagen?

Chapter 5: Cell Growth and Division
Section 5.5
1.  Define cellular differentiation and explain how two cell in your body with the exact same DNA can develop into two different types of cells.
2.  Contrast adult stem cells with embryonic stem cells, focusing on their ability to differentiate into different types of cells.

Chapter 9: Frontiers of Biotechnology
Section 9.1

1.  What is a restriction enzyme?  What do they do to DNA they are exposed to?


2.  How do restrictions enzymes decide where to cut DNA?

3.  In gel electrophoresis, how are different sized bands organized on the gel?

Section 9.2
1. What does PCR stand for and what is the goal of this process?

2.  What are the three steps of the PCR process?  What role do primers plan in this process?
Section 9.3
1.  How can DNA fingerprinting be used as evidence in police investigations and court cases?

Section 9.4
1.  Define clone and explain how nuclear transfer is used in creating a clone.
2. Define genetic engineering and recombinant DNA.  

3.  What is a plasmid?  How do plasmids help bacteria to “share” their DNA?

4.  How can restriction enzymes be used to help produce recombinant DNA?

5.  Give at least two examples of how genetic engineering has been used to create organisms with new traits.

6. What are some concerns that people have about genetically modified organisms?

7.  What is the difference between a genetically modified animal and a cloned animal?

Section 9.5
1.  Define genomics and gene sequencing

2.  List the two main goals of the Human Genome Project.  Which of these goals have been accomplished and which are we still working on?  

