


“Pop Quiz”: Reward for those who prepared. 
(3 questions, 60 seconds each)



If primer #1 is calculated to anneal at 50oC and primer #2 at 
60oC what’s a good temp to try for your annealing temperature 
in the first PCR experiment you do? 

a. 45oC 

b. 50oC 

c. 55oC 

d. 60oC 

e. 65oC 

 



Got bands?
• With PCR primers vs. lambda genomic DNA

Survey:

A. Not yet 
B. Some fuzzy ones that might be correct 
C. Yep done with that. Our group rocks! 
D. Should we be doing PCR in lab, didn’t know?



Got distracted folks?
• (Does it appear you have at least one under-achiever not 

pulling their weight in your research group)

Survey:

A. Nope my group is doing OK. 
B. Yep, I think “firing” will be an important tool. 
C. Yep, I am considering quitting my group.



1. Pick up Name Folder

• Launch your Top Hat and get ready for a 
Pop Quiz! on the reading.

• Pick up your name folder and set it up in 
front of you at your seat.

2. Clicker Attendance

3. Laptops closed (unless TopHat)      
• (open if need 4 TopHat, don’t distract others)



1. Pick up Name Folder

• Launch your Top Hat and get ready for a 
Pop Quiz! on the reading.

• Pick up your name folder and set it up in 
front of you at your seat.

3. Clicker Attendance

2. Sit with your group.
• <—: Night labs now sit on EAST side





Evolution Applied

by A. Malcolm Campbell, Laurie J. Heyer, & 
Christopher Paradise

5.1 How do genetic diseases arise? 

Integrating Concepts in 
Biology
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Biology Learning Objectives 
• Construct a model that explains how mutations 

can accumulate in DNA. 
• Explain the role of primers in DNA 

polymerization. 
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DNA Polymerase Activity
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What is the role of primers?
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quantify 
growing DNA 
over one hour

Mix in a tube: 
• DNA polymerase 
• DNA template 
• dNTP monomers 
• primer (oligonucleotide) 
• buffer

Fig. 5.1
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Mix in a tube: 
• DNA polymerase 
• DNA template 
• dNTP monomers 
• primer (oligonucleotide) 
• buffer

use 3 different 
amounts of 
primers

What is the role of primers?

Fig. 5.1



Change Primer Concentration
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Mix in a tube: 
• DNA polymerase 
• DNA template 
• dNTP monomers 
• primer (oligonucleotide) 
• buffer

low [primer]

Fig. 5.1



Copyright © 2015 by AM Campbell, LJ Heyer, CJ Paradise. All rights reserved. 
modified from Baltiore and Smoler, 1971

Mix in a tube: 
• DNA polymerase 
• DNA template 
• dNTP monomers 
• primer (oligonucleotide) 
• buffer

medium[primer]

Change Primer Concentration

Fig. 5.1
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Mix in a tube: 
• DNA polymerase 
• DNA template 
• dNTP monomers 
• primer (oligonucleotide) 
• buffer

high [primer]
Change Primer Concentration

Fig. 5.1



DNA Polymerase Function
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DNA synthesis 
requires a primer:  
the more primer the 
more DNA produced

Fig. 5.1



What Makes a Good Primer?
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quantify 
growing DNA 
over 3 hours

Mix in a tube: 
• DNA polymerase 
• DNA template 
• dNTP monomers 
• primer (oligonucleotide) 
• buffer

Fig. 5.1
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Mix in a tube: 
• DNA polymerase 
• DNA template 
• dNTP monomers 
• primer (oligonucleotide) 
• buffer

use 3 different 
types of primers, 
equal conc.

What Makes a Good Primer?

Fig. 5.1
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Mix in a tube: 
• DNA polymerase 
• DNA template 
• dNTP monomers 
• primer (oligonucleotide) 
• buffer

deoxyribose 
primer

What Makes a Good Primer?

Fig. 5.1
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Mix in a tube: 
• DNA polymerase 
• DNA template 
• dNTP monomers 
• primer (oligonucleotide) 
• buffer

ribose primer

What Makes a Good Primer?

Fig. 5.1
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Mix in a tube: 
• DNA polymerase 
• DNA template 
• dNTP monomers 
• primer (oligonucleotide) 
• buffer

deoxyribose 
primer, 3’ OH 
removed

What Makes a Good Primer?

Fig. 5.1



Copyright © 2015 by AM Campbell, LJ Heyer, CJ Paradise. All rights reserved. 
modified from Baltiore and Smoler, 1971

Which Primer Is Best?

Fig. 5.1
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Which Primer Is Best?

Fig. 5.1
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Table 5.1 DNA polymerase activity comparison.	

from Linn et al., 1976
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DNA Polymerase Activity

Table 5.1 Copyright © 2015 by AM Campbell, LJ Heyer, CJ Paradise. All rights reserved. 

Table 5.1 DNA polymerase activity comparison.	

from Linn et al., 1976

Does age affect DNA polymerase?
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DNA Polymerase Activity

Table 5.1 Copyright © 2015 by AM Campbell, LJ Heyer, CJ Paradise. All rights reserved. 

Table 5.1 DNA polymerase activity comparison.	

from Linn et al., 1976

cause vs correlation





Table 5.2

Table 5.2 Comparison of old and young DNA polymerase capacity
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DNA Polymerase Fidelity

Table 5.2

Table 5.2 Comparison of old and young DNA polymerase capacity
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from Linn et al., 1976

Does age affect accuracy of DNA polymerase?



DNA Polymerase Fidelity

Table 5.2

Table 5.2 Comparison of old and young DNA polymerase capacity
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from Linn et al., 1976

young DNA polymerase is faster and more accurate



DNA Polymerase Fidelity

Table 5.2

Table 5.2 Comparison of old and young DNA polymerase capacity

Copyright © 2015 by AM Campbell, LJ Heyer, CJ Paradise. All rights reserved. 
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more productive with Mn2+ than Mg2+, similar error rates



DNA Polymerase Makes Errors

Table 5.2

Table 5.2 Comparison of old and young DNA polymerase capacity
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Table 5.3 Comparison of ions on human DNA polymerase capacity. 

from Seal et al., 1979
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Changes in DNA pol. Error Rate
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Changes in DNA pol. Error Rate

Table 5.3 Copyright © 2015 by AM Campbell, LJ Heyer, CJ Paradise. All rights reserved. 

Table 5.3 Comparison of ions on human DNA polymerase capacity. 

from Seal et al., 1979



How does this connect to our course?

Table 5.3 Copyright © 2015 by AM Campbell, LJ Heyer, CJ Paradise. All rights reserved. 

Table 5.3 Comparison of ions on human DNA polymerase capacity. 

from Seal et al., 1979





Announcements
1. Lab Course: Reminder ONLY buy two published 

primers (nothing more) and versus which? wt or mt?  

2. Exam I: Pretty strong scores, Way to go.

Did it alone Did it with group

+Group Bonus!



Exam sequence

• Exam I: multiple-select [lower level knowledge] 
• Exam II: long form essay [higher Bloom scale] 
• Verbal Final: verbal format [highest Bloom] 

[Traditional Final: multiple-choice format]



Verbal Final Exam
page 34



Verbal Final Exam
page 34



Predict

Verbally and visually

Explain

The Verbal Final



Prepare Paper    “Structure”      “Function” Pre-test

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10.



(Aloud)
Which “class” is your group’s mutation? (explain why to Mom)


