DNA REPLICATION CLASS SET
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STEP 1: Turn to page 5 and use the key in the lower portion of the page to construct the pieces that you will need to make the larger DNA model.  Notice that there are different pieces for each of the nitrogen bases A, C, G, T and that there are different pieces for double vs. triple bonds. 
STEP 2: Now construct the DNA model by putting the model nucleotides together, and while you are putting it together think about how you would read the code. 


STEP 3: When you have constructed your model as shown on page 5, ask your instructor to verify your construction.  Keep your model flat!
Please be able to identify the parts of your model by name.

The structure of a DNA molecule itself provides the method by which it makes an exact copy of itself (replication).  A DNA molecule is in the double helix form before replication. The two strands of this "parent" DNA are held together by hydrogen bonds between the base pairs. Making a copy of DNA (usually called “replicating DNA”) requires a few steps.  First the bonds in the middle must be unzipped to expose the bases.  Then the new DNA must be formed to match the existing template.  Keep in mind that DNA has directionality and must be read in the correct direction. 
STEP 4: (Read this entire step as well as the information below before doing anything!) Continue to pages 10 and 11 of the guide.  You will now be using “yellow” nucleotides rather than “white” ones to represent the “new” DNA that is being made.  The “N” in DNA refers to these nucleotides, and they are part of the molecular structure of DNA. 
Notice that the directionality of the replication is shown by big purple arrows – make sure you add nucleotides to your model following the directionality (the big purple arrows) of the strand. 

For replication to occur, the two strands of the parent DNA must separate in much the same fashion as the two halves of a zipper unzip, exposing the bases in an unpaired condition. An enzyme, DNA polymerase, adds new nucleotides from the surrounding nucleoplasm to form "daughter" strands of DNA. Since the formation of the chemical bonds joining the nucleotides requires an input of energy, the cell must provide the nucleotides in the form of nucleoside triphosphates (base + sugar + three phosphates). Two of the three phosphates are hydrolyzed to provide the energy to add the nucleotide remaining to the growing daughter strand. 

Since only adenine fits thymine and has opposite electrical charges in the correct places, only adenine is inserted into the growing daughter strand wherever a thymine is present in the parent strand, and vice versa. Similarly, only guanine is inserted into the growing daughter strand wherever a cytosine is present in the parent strand, and vice versa. This assures that each daughter strand is exactly complementary to the parent strand on which it is assembled and is an exact duplicate of the opposite parent strand. The two complete DNA molecules that result when the entire process is completed are exact duplicates of the original DNA molecule. 

Molecules of DNA polymerase move along the parent strands, assembling new daughter strands as they go. They always assemble the new strand in the 5' to 3' direction, forming a covalent bond between the phosphate of the new nucleotide and the 3' oxygen atom of the deoxyribose on the growing end of the strand. This means that replication is in the opposite directions on the two sides of the molecule. One strand, called the leading strand (left side of the diagram), is assembled in a direction toward the "replication fork" (point of unzipping). The other strand, called the lagging strand (right side of the diagram), is assembled in a direction away from the replication fork and must be done in segments. The segments are then connected by a different enzyme, DNA ligase, which also repairs DNA when it is damaged. Actually, numerous replication forks are started simultaneously at various points along a chromosome, usually in pairs running in opposite directions, so the leading strand also ends up being made in segments and needing DNA ligase to join the segments together. 
The consequence of all these steps is that two exact duplicate strands of DNA are produced, each of them consisting of one of the original parent strands and a new daughter strand. The cell can now undergo cell division and provide each daughter cell with a complete copy of this DNA molecule. 
STEP 5: When you have constructed your model as shown on pages 10-11, ask your instructor to verify your construction.  

Keep your model flat! Please be able to identify the parts of your model by name.
In recent years one of the intriguing discoveries has been that while one part of the DNA polymerase molecule functions as a polymerase, attaching nucleotides, another portion of the same molecule acts as an "exonuclease" (nucleotide-cutting-out enzyme) and performs a "proof-reading" function. It is estimated that about one time in 10,000 to 100,000 the wrong base is added to a growing DNA strand. Somehow the exonuclease portion of the DNA polymerase molecule recognizes nearly all such mistakes and removes each erroneous base as fast as it is added so that another attempt to add the correct one can be made. The result is that there is an estimated error rate of only one in one billion base pairs copied. 
STEP 6: Answer all questions on your “DNA Model Assignment”

Name _______________________________ Date ____________________ Per ____
Pre AP Biology 

DNA Model Assignment

1. Verification of DNA Model by your instructor (from STEP 3) 

2. Read and write the code for one strand of DNA in the space below:

3. In the space provided below, draw a nucleotide and label each part of the nucleotide accordingly. 

Answer the following questions using complete sentences.

4. What holds the two strands of the "parent" strand of DNA together? 
5. What is the name of the enzyme that adds new nucleotides to the "daughter" strands of DNA? 
6. The two new DNA strands are assembled in opposite directions, one toward the replication fork and one away from it. Which strand is assembled toward the replication fork? 
7. What is the name of the enzyme that repairs damaged DNA? 
8. What is the ultimate reason for DNA replication?
9. What is the purpose of an "exonuclease"? 
10. What is the estimated error rate for the total process of DNA replication? 

Follow the instructions to build the model, then answer the questions completely.











