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BEE 6940 (Class No. 18510): Systems and Synthetic 
Biology for Sustainable Energy  
Syllabus, Fall 2019 

Last Updated: August 15th, 2019

Times: Tuesday and Thursdays, from 1:25 until 2:40 pm, room 125 Riley-Robb Hall

Instructor: Professor Buz Barstow
228 Riley-Robb Hall
bmb35@cornell.edu

Office Hour: 3 pm to 4 pm Thursdays

Teaching Assistant: Farshid Salimi Jazi
Graduate student
fs442@cornell.edu
164 Riley-Robb Hall

Overview 
The world today is in a state of enormous transition. In the coming few decades, billions of people will 
leave poverty and enter the developed world. This unprecedented development will be one of the greatest 
opportunities ever presented to improve global public health and quality of life, but it will only be realized 
if it’s done right. The challenge of sustainable energy is not just to provide energy without polluting the 
atmosphere with fossil carbon, but to do so at a global scale at a cost that everyone can afford. Thanks to 
capabilities ranging from room temperature and pressure catalysis to self-assembly, biology offers first 
draft solutions to problems in sustainable energy from the safe use of nuclear energy, the capture and 
storage of solar power, mining and purifying elements critical for sustainable energy technologies like 
rare earths and even in the construction of advanced materials. In each class we will discuss a set of 
scientific journal articles and use these discuss the advantages, disadvantages and potential of biology in 
applications in sustainable energy. 

Details 
Homework, Tests and Grading 
The class will be graded by homeworks and a final paper. 

• Short essay homeworks × 8 (10% of total grade, worst submission gets dropped); 70% of total grade.

• Final report; 30% of total grade. 

Schedule 
The course has been designed to give you an overview of the latest opportunities for biology to solve 
problems in sustainable energy. We will try to adhere to this schedule as much as possible, but we reserve 
the right to modify as needed. 

Date Lecture Title Note

Thu, Aug 29, 2019 1 Why are we here, and why should you care? First day of classes
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Tue, Sep 3, 2019 2 Every big bit counts: why sustainable energy needs to 
scale to huge size

Thu, Sep 5, 2019 3 Biology might solve the problem, can it? Homework 1 assigned

Tue, Sep 10, 2019 4 Sustainable electricity technology and rare earth 
elements

Thu, Sep 12, 2019 5 Current technologies for rare earth element extraction Homework 1 due
Homework 2 assigned 

Tue, Sep 17, 2019 6 Could biology extract rare earth elements from ore?

Thu, Sep 19, 2019 7 Current technologies for rare earth element separation

Tue, Sep 24, 2019 8 Could biology separate rare earth elements? Homework 2 due
Homework 3 assigned

Thu, Sep 26, 2019 9 Why I’m glass half full about photosynthesis, part 1

Tue, Oct 1, 2019 10 Why I’m glass half full about photosynthesis, part 2

Thu, Oct 3, 2019 11 Why I’m only glass half full about photosynthesis Homework 3 due
Homework 4 assigned

Tue, Oct 8, 2019 12 Synthetic carbon fixation

Thu, Oct 10, 2019 13 Rewired carbon fixation, part 1 Fall Break starts on 
10/12. No homework. 

Tue, Oct 15, 2019 Fall Break. No lecture. 

Thu, Oct 17, 2019 14 Rewired carbon fixation, part 2

Tue, Oct 22, 2019 15 Rewired carbon fixation, part 3 Homework 4 due
Homework 5 assigned

Thu, Oct 24, 2019 16 Batteries and why you should care

Tue, Oct 29, 2019 17 Synthesizing batteries with biology

Thu, Oct 31, 2019 18 Recycling batteries with biology Homework 5 due
Homework 6 assigned

Tue, Nov 5, 2019 19 Making materials with biology

Thu, Nov 7, 2019 20 Isn’t nuclear power past its sell by date?

Tue, Nov 12, 2019 21 Biological solutions to problems with nuclear power Homework 6 due
Homework 7 assigned

Thu, Nov 14, 2019 22 Gene editing tools

Tue, Nov 19, 2019 23 Gene writing tools

Date Lecture Title Note
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Diversity and Inclusion 
I want to hear from you! I can’t help you in the outside world, but in my classroom, everyone is welcome 
to contribute. I’m a strong believer that while talent is universally distributed, access to it often isn’t. We 
are trying to find ways to use technology to help everyone participate. We can’t guarantee success, but we 
will keep trying. We need your help to do it. 

Stress, Difficulties 
If you are experiencing undue personal or academic stress at any time during the semester or need to talk 
with some one about a personal problem or situation, I encourage you to seek support as soon as possible. 
I am available to talk with you about stresses related to your work in class. Additionally, I can help you 
reach out to campus resources, including:

• Your college’s academic advising or student services office.

• Cornell Learning Strategies Center; 255-6310; http://lsc.cornell.edu.

• Gannett Health Services; 255-5155; https://health.cornell.edu.

• Let’s Talk Drop-In Consultation and Support; https://health.cornell.edu/services/counseling-
psychiatry/lets-talk.

• Peer Support provided by Empathy Assistance and Referral Service; 255-3277; http://
orgsync.rso.cornell.edu/org/ears.

Disability Related Concerns 
Students with either an ongoing or short-term disability are encouraged to contact Student Disability 
Services for a confidential discussion of their need for academic accommodations. Cornell Health, Level 
5; 254-4545; https://sds.cornell.edu.

Thu, Nov 21, 2019 24 Gene and genome evolution tools Homework 7 due
Homework 8 assigned

Tue, Nov 26, 2019 25 An overview of systems biology today Thanksgiving starts 
11/26. No homework. 

Thu, Nov 28, 2019 Thanksgiving. No 
lecture

Tue, Dec 3, 2019 26 Knockout Sudoku and high throughput screening Final paper assigned

Thu, Dec 5, 2019 27 Curating systems biology knowledge

Tue, Dec 10, 2019 28 What are the best opportunities for synthetic biology in 
sustainable energy?

Last day of classes

Tue, Dec 17, 2019 Final paper due

Sat, Dec 21, 2019 Last day of exams

Date Lecture Title Note
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