
 

Biochemistry 729: Advanced Topics (Chemical Biology)                                Fall 2019 

Note: This course is a stand in for Biochemistry 704 while the course is being approved for 3 credits. 

 

Official Course Description: Chemistry and biology of proteins, nucleic acids and carbohydrates; application of organic chemistry to problems in 

cell biology, biotechnology, and biomedicine 

Requisites: Declared in Biochemistry or Chemistry graduate program or consent of instructor 

Instructor: Professor Andrew Buller (arbuller@wisc.edu) 5112a Chemistry 

Course Time and Location: T/Th 11:00 AM- 12:15 AM Biochemistry 2131 

Credit hours:  3. This class meets for two 75-minute class period each week over the Fall semester and carries the expectation that students will 

work on course learning activities (reading, writing, problem sets, studying, etc) for about 2-3 hours out of classroom for every class period. This 

syllabus includes additional information about the use of class time and expectations for student work. 

This graduate level course is focused on learning modern Chemical Biology by reading primary literature and writing an original research proposal. 

The class is (roughly) divided into two units. The first unit, comprising a third of the semester, will cover how chemistry was used to discover and 

now control the flow genetic information in cells. The second unit of the course will be an eclectic and student-guided mixture of modern chemical 

approaches to interrogating biological systems. 

•         Canvas course URL available through: https://learnuw.wisc.edu 

•         Course designations: Graduate level; physical science breadth; counts as L&S credit 

•        Instructional mode: Face-to-face 

•        Official Course Description: Chemistry and biology of proteins, nucleic acids and carbohydrates; application of organic chemistry to 
problems in cell biology, biotechnology, and biomedicine. 

•        Requisite: Enrollment as a graduate student or as an undergraduate with the permission of the instructor 
 

Office Hours: 4:45-5:45 PM on Mondays in Prof. Buller’s office (5112a Chemistry). By appointment as well. Please come see me if you have 

questions! 

 

https://learnuw.wisc.edu/


 

Course Learning Outcomes: The goal of this course is to introduce students to fundamental concepts in Chemical Biology and modern methods 

used to solve problems in molecular and cell biology. After completion of this course, successful students will: 

1) Be able to describe the chemical basis for replication, transcription, translation and how each of these central processes can be expanded to 

include new chemical matter. 

2) Develop skills to critically read the literature and effectively communicate research in a peer setting. 

3) Describe the substance and importance of chemical biology research in the format of a cover letter to a journal editor, and an original figure. 

4) Propose an original research project that uses the new Chemical Biology approaches you have learned to solve a biological problem. 

Grading: Assignments are weighted as follows: Homework = 50%, Final Proposal = 30%, Participation = 20%.  

Letter Grades: Grade cutoffs are anticipated. They may shift down as needed to accommodate new assignments. A: >90%      AB: 83-90%      B: 75-

83%      BC: 68-75%      C: 60-68%      D: 53-60%      F: <53% 

Homework: The course is centered around reading primary literature and demonstrating your understanding through regular writing assignments. 

Professor Buller will lecture for a portion of the class period to introduce the class to concepts that will be explored in one/two papers that 

everyone will read prior to the next class. Periodic assignments will accompany the papers and are due at the end of each class period. We will 

discuss content in a small group and whole-class format where your active participation is expected. 

Graded Worksheets: Navigating your way through primary literature in a new field is difficult. I have prepared brief questionnaires that 

are designed to help guide your reading. Portions of these worksheets will be graded throughout the semester. Each questionnaire, graded 

or otherwise, will contain Discussion questions that will be used to seed conversation in the subsequent class period.  

Cover Letters: When a manuscript is submitted for publication in a journal, one prepares a cover letter that explains to the editor the 

significance of the work. For very competitive journals, such as Science and Nature, the editorial staff sends only a small fraction of 

manuscripts out to reviewers; most manuscript are rejected without review. Therefore, the cover letter is especially important for 

competitive journals, as the authors must convince the journal editor that the manuscript deserves a full review. Pretend that you are the 

authors of a paper we have discussed and you are preparing to send the manuscript for publication. Write a one-page cover letter to the 

Editor explaining why your manuscript is important. (Adapted from Prof. Gellman) See the Course canvas page for more detail. 

 

 

 

Original research report:  



During the course of the semester, students will develop an original research proposal using chemical biology tools to probe the properties and 

principles of biological systems. No more than half of the proposal may involve methods development; the goal is to focus on learning something 

new about biology. As with all good science, ideas are not generated in a vacuum and the writing of the proposal will be deconstructed across the 

semester to facilitate peer-based editing of the constituent pieces. The assignment will be broken down into the following phases: 

Idea Discussion  Specific Aims Outline  First Draft Peer Editing Final Version 

If students are concurrently writing an NSF graduate fellowship, they are encouraged to adapt ideas from their proposal to fit the parameters of 

the assignment for this course. Note, a copy/paste job will not be sufficient and students are expected to fully engage in the course writing process. 

Diversity, Equity, and Inclusion are important throughout campus life, and these principles are particularly immediate in a discussion-based class. 

It is worth re-reading and reflecting on the official UW statement: 

Diversity is a source of strength, creativity, and innovation for UW-Madison. We value the contributions of each person and respect the 

profound ways their identity, culture, background, experience, status, abilities, and opinion enrich the university community. We commit 

ourselves to the pursuit of excellence in teaching, research, outreach, and diversity as inextricably linked goals. 

Academic Integrity 
By enrolling in this course, each student assumes the responsibilities of an active participant in UW-Madison’s community of scholars in which 
everyone’s academic work and behavior are held to the highest academic integrity standards. Academic misconduct compromises the integrity 
of the university. Cheating, fabrication, plagiarism, unauthorized collaboration, and helping others commit these acts are examples of academic 
misconduct, which can result in disciplinary action. This includes but is not limited to failure on the assignment/course, disciplinary probation, or 
suspension. Substantial or repeated cases of misconduct will be forwarded to the Office of Student Conduct & Community Standards for 
additional review. For more information, refer to studentconduct.wiscweb.wisc.edu/academic-integrity/. 
 
Accommodations for Students with Disabilities 
McBurney Disability Resource Center syllabus statement: “The University of Wisconsin-Madison supports the right of all enrolled students to a 
full and equal educational opportunity. The Americans with Disabilities Act (ADA), Wisconsin State Statute (36.12), and UW-Madison policy 
(Faculty Document 1071) require that students with disabilities be reasonably accommodated in instruction and campus life. Reasonable 
accommodations for students with disabilities is a shared faculty and student responsibility. Students are expected to inform faculty [me] of 
their need for instructional accommodations by the end of the third week of the semester, or as soon as possible after a disability has been 
incurred or recognized. Faculty [I], will work either directly with the student [you] or in coordination with the McBurney Center to identify and 
provide reasonable instructional accommodations. Disability information, including instructional accommodations as part of a student's 
educational record, is confidential and protected under FERPA.” http://mcburney.wisc.edu/facstaffother/faculty/syllabus.php 
 
 
Resources: 

Supplementary readings will be assigned from: 
Van Vranken D. & Weiss G. Introduction to Bioorganic Chemistry and Chemical Biology (2013) Excerpts will be posted to the course 
Canvas website. 

 

http://mcburney.wisc.edu/facstaffother/faculty/syllabus.php


Additional content is available from:  
www.khanacademy.org 
Alberts, B. et al. Molecular Biology of the Cell. Routledge (2007) 
Blackburn, G. M. et al. Nucleic Acids in Chemistry and Biology. RSC (2006) 
Frey, P. A. & Hegeman, A. D. Enzymatic Reaction Mechanisms. Oxford University (2006) 
Grossman, R. B. The Art of Writing Reasonable Organic Reaction Mechanisms. Springer (2007) 
McMurry J. & Begley, T. The Organic Chemistry of Biological Pathways. Roberts & Co. (2005) 
Miller, A. & Tanner, J. Essentials of Chemical Biology. Wiley (2008) 
Stanforth, S. P. Natural Product Chemistry at a Glance. Blackwell (2006) 
Voet, D. & Voet, J. G. Biochemistry. John Wiley & Sons (2004) 


