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	  	  AATTC	   	  

	  	   CCGGA	  

	  

Musical PCR	  
	  

Overview: Strips of adding machine tape with index card primers serve as the 
raw material for this paper based PCR simulation. Changing temperatures are 
simulated using music; one song represents the temperature needed for 
denaturing DNA, another song represents the temperature at which primers can 
anneal, a third song represents temperatures cool enough for elongation to 
occur. 	  
	  
Developed by Madelene Loftin and Jennifer Carden, The HudsonAlpha Institute 
for Biotechnology	  
	  
Materials:	  
Index cards (pre-labeled with ‘primer’ sequence)	  
Adding machine tape	  
Scissors	  
Tape	  
Markers	  
Music file	  
	  
Preparation:	  

1. Build ‘primer’ pieces by attaching blank adding machine tape to index 
cards. 

2. For each table make 10 of each kind of ‘primer’. 
Index card---→ blank adding machine paper	  
	  
	  
	  
	  
	  
	  
	  
Blank adding machine paper --→  Index card 	  
	  
	  

3. Make 1 original DNA segment with adding machine tape with the following 
sequence: 
	  
AATTCATAGGCCGATA
TTATTATTAGGGCCT	  
TTAAGTATCCGGCTAT

AATAATAATCCCGGA	  
	  

4. Place the CCGGA ‘primers’ at one end of the table and the AATTC 
‘primers’ at the opposite end of the table. 
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5. Place the original DNA segment in the middle of the table. 
6. Set up speakers for playing the music file. 

	  
Procedure:	  

1. Introduce Polymerase Chain reaction (PCR) using a video clip or brief 
discussion of DNA amplification. Use the molecular copying machine 
analogy. 

2. Explain that students will be using paper and music to simulate the events 
occurring during PCR. Because PCR is temperature dependent, we will 
use music to represent different temperatures. 

3. For the first ‘cycle’ you may wish to slowly walk students through the 
process, even pausing the music file when necessary to make sure the 
students understand what they are to do during each phase of the 
process. 

a. “Hot, Hot, Hot” music- Explain that DNA strands separate as the 
temperature increases because the hydrogen bonds holding the 
strands together break. Simulate this by cutting the ‘original’ DNA 
down the middle creating two pieces of ‘single stranded DNA. 

b. “Stuck on You” music- As the temperature cools, primers present in 
the solution can attach to the targeted complementary sections of 
the DNA. Students will find the appropriate primers and attach them 
using tape. Primers will only bond at a specific point meaning that 
one strand will find a bondable primer at one end of the table while 
the other stand will only be able to bond with the primer on the 
opposite end of the table. (This simulates the directionality of 
replication and the 5’ building nature of DNA.) 

c. “Build Me Up Buttercup” music- As the temperature cools further, 
elongation begins to occur as new complementary nucleotides are 
added starting at the primer end. Students will simulate this by 
writing the appropriate letter on the blank adding machine tape. 
Students should follow base pairing rules (A-T, C-G) and attach 
pieces of tape as they ‘elongate’ to hold the two strands together. 

	  
4. As the “Hot” music begins again, students should cut their newly created 

stands apart and repeat each part of the process. Monitor student groups 
for correct base pairing, correct ‘primer’ attachment, etc. 

5. Repeat the ‘cycle’ three times. This should yield eight complete copies of 
the original DNA strand. 

6. Summarize the activity by pointing out how many copies have been made 
during each round of the cycle. Ask students how many copies would be 
made if we continued the process for two more rounds. 2 n+1  = (32).  Ask 
students how this technique might be used.  

	  


