CHAPTER 16

THE MOLECULAR BASIS OF INHERITANCE

I.
Student misconceptions

1.
The process of DNA replication is complex and difficult for students to master. Students must learn the details and understand the significance of many important processes: They must distinguish between 5((3( and 3((5( strands, understand the different mechanisms of replication for leading and lagging strands, learn the functions of a great variety of enzymes, and understand the energetics of the whole process. Students may master the many details of DNA replication but fail to understand their significance. 
2.
Students may imagine separate DNA polymerase molecules moving along a stationary DNA molecule during the process of replication. It is important to point out that the polymerase enzymes involved in replication form a large protein complex, and that interactions between proteins in this complex greatly facilitate the efficiency of the replication process.

II.
Pre-test to identify student misconceptions prior to addressing the material covered in Chapter 16

1.
DNA has two functions: It can self-replicate, and it acts as a template for the transcription of RNA. DNA is capable of these functions because:
a.
Its two strands are held together by easily broken covalent bonds.

b.
Its nucleotides can base-pair with both ribose and deoxyribose nucleotides.

c.
Its replication is semiconservative.

d.
Replication and transcription are thermodynamically spontaneous and require no enzymes.
2.
During DNA replication, the leading strand is synthesized continuously, while the lagging strand is synthesized as Okazaki fragments. This is because:

a.
DNA synthesis can take place only in the 5((3( direction.

b.
DNA polymerases can bind to only one strand at a time.

c.
Two different DNA polymerases are involved in replication (DNA polymerase I and III).

d.
There are thousands of origins of replication on the lagging strand.

III.
How can instructors address and correct the misconceptions that students have about the molecular basis of inheritance?
1.
It is important to emphasize why as well as how in teaching students about the fascinating and important topic of DNA replication. Emphasize the significance of the details of DNA replication, rather than requiring mere descriptions. 

2.
The story of the search for the genetic material is a fascinating one, with interesting characters and controversies. It offers an excellent case study in scientific inquiry. 

IV.
Post-test to identify whether students have corrected their misconceptions

DNA has a number of interesting features. Explain the importance of each of these features to the function of DNA:

1.
The sugars and phosphates of each strand are joined by covalent bonds, whereas the nitrogenous bases of opposite strands are joined by hydrogen bonds.
2.
DNA replication is semiconservative.
3.
Opposite DNA strands are complementary to each other.
4.
Nucleotides are added to a growing DNA strand as nucleoside triphosphates.
5.
The various proteins that participate in DNA replication form a single large complex, or DNA replication “machine.”
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