
Bi410/510 Biology of Aging 
 
Aging affects most living organisms and is the primary risk factor for common human diseases 
such as cancer, cardiovascular disorders, and neurodegeneration. Perhaps surprisingly, rates 
of aging are under genetic control and vary widely among different species. This course will 
use primary literature to examine the molecular and cellular mechanisms that regulate aging 
and to explore approaches that slow or reverse the aging process. This course will emphasize 
critical reading of the literature and critical thinking. Students will be required to complete 
regular homework assignments on the readings. During the course, students will develop 
original research proposals that address unanswered questions in the aging field by using the 
types of experimental approaches covered in the course. 
 
Learning objectives: After completing this course students will be able to: 

• explain the aging process at a molecular/cellular level, including how it is analyzed and 
quantified 

• distinguish between alternative evolutionary explanations of aging 
• interpret and evaluate experimental data from primary biological literature 
• evaluate potential strategies for altering the aging process 
• learn to write a compelling research proposal that identifies a scientific question, 

proposes a hypothetical answer to this question, and lays out a novel strategy to test 
this hypothesis. 

 
Course website 
All course materials will be available through Canvas. 
 
Office hours and email 
I will not hold regular office hours, but I welcome questions, comments, or requests to meet in 
person by email. Please email me (herman@uoregon.edu) from your uoregon account and 
include BI410/510 in the header. I will generally respond to email messages within two days. 
 
Required readings 
The schedule of required readings is listed in the schedule below. All are available as pdf files 
posted on Canvas. You must complete the readings BEFORE the class indicated. 
 
Supplementary readings 
There is no textbook for this course. However, you may find it helpful periodically to consult 
two review articles available as pdf files on Canvas: "The hallmarks of aging" (2013) and 
"Signaling networks determining lifespan" (2016). The additional details they provide may be 
particularly useful when you are brainstorming ideas for your research proposals. 
 
Lecture notes 
The course format will be a combination of lectures, activities, and discussions. I will post my 
lecture notes on Canvas AFTER the lecture, but these notes are NOT a substitute for coming 
to class. 
 
Inclusiveness 
UO is working to create inclusive learning environments. Please notify me if there are aspects 
of instruction or design of this course that result in barriers to your participation. You may also 
wish to contact the Accessible Education Center (541-346-1155; usaec@uoregon.edu). 



Academic Integrity  
All students are expected to conform to the student conduct code 
(http://dos.uoregon.edu/conduct). You are encouraged to discuss ideas with each other, but all 
submitted written work must be your original work. Proper citation of sources is required. 
 
Grading criteria 
Participation (10%): The course will be a richer experience for those who read the assigned 
material beforehand and attend and participate in class discussions. During each class period 
you will jot down one or two questions or comments you have about the class period or 
associated reading assignment and hand them in before leaving class. 
 
Homeworks (40%): There will be eleven homeworks. Homeworks 2-11 will include questions 
on the primary papers that will discussed in the upcoming class. You may discuss the 
homeworks with each other, but your answers must be your own work. These homeworks will 
be available on Canvas and, when completed, should be uploaded to Canvas by 11:45am on 
the days listed in the schedule below. Late homeworks will not be accepted. Only your top ten 
homework scores will count toward your grade - each is therefore worth 4%. 
 
Proposal exercises (24%): Each of you will write an original research proposal that uses 
approaches similar to those covered in the course in order to address an unanswered question 
in the field of aging. You will begin to work on your proposal in weeks 3 and 4 and will continue 
to develop it throughout the course. To help you along the way, there will be six "proposal 
exercises" - each worth 4% of your total grade. These will be due on Canvas by 11:45am on 
the days listed in the schedule below. Exercises submitted up to 24 hours after the deadline 
will be accepted but will receive no more than 50% of full credit. 
 
Completed proposal (26%): Detailed guidelines and criteria for assessment will be provided. 
 
 



 
Date Topic Required readings DUE 

Week 1    

M 4/2 1. Aging is a failure to 
maintain homeostasis 

none nothing 

W 4/4 2. Evidence that aging is 
genetically controlled 

2a. Octopus and the puzzle of aging 
2b. Is aging programmed? "Intro" & "Discussion" 

2c. Evolution of aging: "Introduction" only 

Homework 1 
due 11:45am 

Week 2    

M 4/9 3. Is aging inevitable? 3. Hydra do not age (2015) Homework 2 
due 11:45am 

W 4/11 4. Aging cells accumulate 
lifespan-limiting material  

4a. Using yeast to study aging: up through "The 
basic methodology and new variants" 

4b. Asymmetric partitioning of "aging factors" 
between mother and daughter cells (2015) 

Homework 3 
due 11:45am 

Week 3    

M 4/16 
5. Long-lived yeast: dietary 

restriction, the mTOR 
pathway, and autophagy 

5a. Minireview accompanying paper 5b. 
5b. Long-lived yeast mutants include those 

lacking TOR1 (2005) 

Homework 4 
due 11:45am 

W 4/18 
6. Increasing autophagy 

increases lifspan     
Proposal writing overview 

6. Increasing autophagy in fly neurons prevents 
the accumulation of damaged proteins and 

extends lifespan (2008) 

Homework 5 
due 11:45am 

Week 4    

M 4/23 
7. Neurons are particularly 

sensitive to misfolded 
proteins 

7. Spermidine ameliorates 
age-induced memory impairment (in fly) in an 

autophagy-dependent manner (2013) 
Homework 6 
due 11:45am 

W 4/25 
8. Are free radicals 

responsible for aging? 
Workshop: brainstorming 

specific aims 

8. The free radical theory of aging (review)  Proposal ex1 
due 11:45am 

Week 5     

M 4/30 
9. The balance between 

replicative aging and 
cancer 

9a. Watson textbook p247-254 
9b. Minireview accompanying paper 9c. 
9c. Short telomeres limit tumors (2007) 

Homework 7 
due 11:45am 

W 5/2 10. Telomerase can be 
harnessed to slow aging 

10. Increasing telomerase slows aging in 
cancer-resistant mice (2008) 

Homework 8 
due 11:45am 

Week 6    

M 5/7 
11. Senescent cells 

interfere with the function of 
healthy cells 

11. Senescent cells shorten healthy lifespan 
(2016) 

Homework 9 
due 11:45am 

W 5/9 
12. Systemic signals that 

control aging (part 1): 
IGF/Insulin/FOXO  

12. The first long-lived mutants (review) Proposal ex2 
due 11:45am 



 
 

Date Topic Required readings Homeworks 
and Quizzes 

Week 7    

M 5/14 
13. Systemic signals that 

control aging (part 2): 
young vs old blood 

13a. Minireview accompanying paper 13b. 
13b. A protein in the blood of old mice that 

impairs cognitive function in young mice (2015) 

Homework 10 
due 11:45am 

W 5/16 
14. The search for anti-
aging interventions for 

humans: dietary restriction 

14. Caloric restriction in rhesus monkeys 
(2017) 

Proposal ex3 
due 11:45am 

Week 8    

M 5/21 
15. Workshop: 

brainstorming experimental 
design/predicted outcomes 

The hypotheses/specific aims of each member 
in your assigned group 

Proposal ex4 
due 11:45am 

W 5/23 
16. The search for anti-
aging interventions for 

humans: drugs 

16a. Lifespan vs healthspan (minireview) 
16b. The search for anti-aging interventions 

(review) 

Homework 11 
due 11:45am 

Week 9    
M 5/28  Memorial Day NO CLASS!  

W 5/30 
17. The search for anti-
aging interventions for 
humans: regeneration 

17. Cell replacement to reverse brain aging 
(review) 

Proposal ex5 
due 11:45am 

Week 
10    

M 6/4 
18. Workshop: refining your 

experimental 
design/predicted outcomes 

The hypotheses/specific aims/experimental 
design of each member in your assigned group 

Proposal ex6 
due 11:45am 

W 6/6 19. TBD based on student 
input TBD based on student input nothing 

Finals 
week    

M 6/11   Proposals 
DUE by 9am 
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