
 

 

Background 

The DNA contained within cells’ nuclei provide the information necessary for the cell to carry out all the 

functions of life.  Specifically, it holds the code for how to construct the variety of proteins a cell requires to 

participate in all of the metabolic reactions that take place within them. 
 

You may recall that, according to The Cell Theory, cells come from pre-existing cells.  That means that there 

needs to be a mechanism by which a cell can copy its DNA for it to be passed on to daughter cells.  This 

process must therefore take place before cells can divide.  DNA replication takes place before the nucleus 

divides, during the cell cycle, in interphase – specifically the S stage of interphase.  
 

DNA replication is the process of producing two identical replicas from one original DNA molecule.  This 

biological process occurs in all living organisms and is the basis for biological inheritance.  DNA is made up of 

two strands and each strand of the original DNA molecule serves as a template for the production of the 

complementary strand, a process referred to as semiconservative replication.  Cellular proofreading and error-

checking mechanisms ensure near perfect fidelity for DNA replication. 
 

In a cell, DNA replication begins at specific locations, or origins of replication, in the genome.  Unwinding of 

DNA at the origin and synthesis of new strands results in replication forks growing bidirectional from the 

origin.  A number of proteins are associated with the replication fork which helps in terms of the initiation and 

continuation of DNA synthesis.  Most prominently, DNA polymerase synthesizes the new DNA by adding 

complementary nucleotides to the template strand. 
 

In this your group will demonstrate the process of DNA replication by creating an animation using a stop-

motion technique.   
 

Group Roles 
The members of your group will need to come to an agreement as to which role each person will fulfill.  Everyone 

should try to work with their individual strengths when choosing a role. 
 

1. Director – This person will manage the group and ensure that all members are completing their 

individual tasks.  With the input of the rest of the group, he/she will make the final decision about how 

the animation should look and function. 

2. Camera Operator – This person will operate the camera and take all the shots for the animation.  He/she 

will be responsible for consistency in photography and for the quality of the images taken. 

3. Graphic Artist – This person will draw/create the graphics for each individual frame.  They will also 

work to make sure that there is consistency in images from one frame to the next. 

4. Titles Designer – This person is responsible for creating any text required for frames as necessary.  They 

can also act as an assistant to the graphic artist. 
 

Animation Requirements 
Below is a list of the MINIMUM requirements for your animation.  Your group should work together to help the 

Director to decide how the animation should function.  As always, the group is welcome to go beyond this minimum 

checklist for your final product. 
 

 The complimentary halves of DNA joined together 

 At least 15 base pairs 

 Color-coded nucleotides 

 The activity of helicase and the results 

 The activity of primase and the results 

 The activity of DNA polymerase III and the results 

 The activity of DNA polymerase I and the results 

 Captions, where needed, describing what’s happening (no more than 10 words on the screen at a time) 

 

DNA Replication Animation 



 

Design Worksheet 

Before you begin to create your project, complete the following design worksheet.  Refer to it as you work 

through animating the process of DNA replication.  You may discover that you need to change course from 

your plan. 

 

1. Group roles: 

Director ____________________  Camera Op. ____________________ 
 

Graphics ____________________  Titles ____________________ 

 

2. List the molecules you will include, and the colors you will use for each of them: 

 

 

 

 

 

 

 

3. Divide up the animation into an opening scene (beginning), the start of replication, the continuation of 

replication, and the completion of replication.  Create a bullet-list of the steps you will need to include 

and ideas for how your group wants to illustrate them. 

Opening Scene: 

 

 

 

 

 

 

 

Start of Replication: 

 

 

 

 

 

 

 

Continuation of Replication: 

 

 

 

 

 

 

 

Completion of Replication: 


