
1. Clicker Attendance
• Launch your Top Hat app on your smart phone, or load the 

TopHat.com website, or text to the course phone number.

3. To Opt-OUT of being called upon
• Name Card with red stripe means 

you Opt-OUT (can Opt-OUT 3 times)

Doug

2. Sit with your group in lecture & lab
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• 10 minutes left remind me to talk about Exam
Remind me



Biology Learning Objectives 
• Evaluate the processes by which variation is 

generated in organisms and how this affects 
information at the population level and natural 
selection. 

• Differentiate between independent assortment 
and crossing over.

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

Section 16.1: What causes individual 
variation?  



In-person
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Figure 16.1

Relationship between height of parents 
and offspring

Redrawn with data from Galton, 1889.



Figure 16.1

Relationship between height of parents 
and offspring

slope of 1.0 

best-fit line 

Size of circles 
proportional to 
the number of 
comparisons

Redrawn with data from Galton, 1889.







Eugenics movie GaltonEugenics Movie
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Figure 16.2

Mean blood pressures for rats in two colonies

Data from Bianchi et al., 1994.



Figure 16.2

Mean blood pressures for rats in two colonies

αY/αY ; βR/βR

αF/αF ; β_/β_

Data from Bianchi et al., 1994.
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Figure 16.3

Portions of the β and α adducin subunit DNA 
sequences and corresponding amino acid sequence 

position 
along the 
protein

letters 
correspond 
to different 
amino acids

From Bianchi et al., 1994, Figure 1, copyright (1994) National Academy of Sciences, U.S.A.

letters 
correspond 
to different 
DNA bases



Figure 16.3

mutations  

Portions of the β and α adducin subunit DNA 
sequences and corresponding amino acid sequence 

From Bianchi et al., 1994, Figure 1, copyright (1994) National Academy of Sciences, U.S.A.



Figure 16.3

Portions of the β and α adducin subunit DNA 
sequences and corresponding amino acid sequence 

top letter 
corresponds 
to allele and 
protein 
associated 
with high 
BP 

From Bianchi et al., 1994, Figure 1, copyright (1994) National Academy of Sciences, U.S.A.





Samuel E. Lux, IV, Anatomy of the red cell membrane 
skeleton: unanswered questions, Blood, 2016, Figure 1

Copyright © 2020 American Society of Hematology 

Adducin



                                            Anatomy of the red cell membrane skeleton: unanswered 
questions

Samuel E. Lux, IV, Anatomy of the red cell membrane 
skeleton: unanswered questions, Blood, 2016, 
Figure 2

Copyright © 2020 American Society of Hematology 



Trifecta



Figure 16.4

Systolic BPs of the 3 combinations of 2 versions of 
the β adducin gene in rats from the low BP colony

Data from Bianchi et al., 1994.



Figure 16.4

Q and R 
refer to the 
amino acid 
at position 
529 of β 
subunit

Systolic BPs of the 3 combinations of 2 versions of 
the β adducin gene in rats from the low BP colony

Data from Bianchi et al., 1994.
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Figure 16.5

BP of 9 combinations of two versions of the α and β 
adducin genes in rats after two generations of breeding low 
and high blood pressure rats together. 

From Bianchi et al., 1994, Figure 3, copyright (1994) National Academy of Sciences, U.S.A. 



Figure 16.5

BP of 9 combinations of two versions of the α and β 
adducin genes in rats after two generations of breeding low 
and high blood pressure rats together. 

BP of 
high BP 
parental 
strain 
  
BP of 
low BP 
parental 
strain 

From Bianchi et al., 1994, Figure 3, copyright (1994) National Academy of Sciences, U.S.A. 









Text

Announcements 
1. Exam I was a pyramid exam (individual then group) enabled 

engaged review/revision, multiple-True False WHY questions test depth 
of understanding. Gained partial credit for anything correct. 

2. Anyone who wishes to will be able to retake a newly fashioned Exam I 
again on Monday in E-26A Holmes Hall (no TARDIS pass required). 

3. Results were strong scores. Average individual score (before group) 
was 77% which is high. Average Group bonus was +10% thus -> 87%! 

4. Note CATME GEA#1 survey has begun, reward people who did 
amazing things for your group. Note the box that says “what you say to 
your group mate will be seen by them” (means will be seen). 

5. ReDo also available for “4-slide Proposal Talk” if want higher score. 
Group would give a “Progress Report Talk” in week 7 of semester. Must 
alert Luckie by Friday, 5pm if wish to do either Talk or Exam ReDo. 



Individual score (before group)



TARDIS pass  
ONE Time-Travel ReDo  

(must invoke within 7days of posted grade)



Pyramid Exam  
Now: Took the exam as a group 

(can increase your individual score by up to 20%)  

Rewards ->: 
     If all members increased their exam score -> +5% 
      If all members have group score > 80% -> +5% 
     If all members have group score > 90% -> +5% 
     If all members have group score > Jillian* -> +5% 

                                         *“Jillian” is a nickname for smartest student in a group 

Group Exam on Tuesday (last 30 minutes)
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