BL322 Synthetic Biology with Lab 

Spring 2019
Class Times: Lecture: Tuesday and Thursday 09:25 - 10:40 am, Donnelly Science 075 

Lab: Thursday 1:00-4:50, Donnelly Science 377
Lecture Instructor: Dr. Lisa Scheifele





Office: Donnelly Science 374





Telephone: (410) 617-2316





E-mail: lzscheifele@loyola.edu
Office Hours: Mon 9 -11 am, Thurs 11 am -1 pm, Fri 9 -11 am, and by appointment. 
Lab Instructor: Dr. Mark Jones





Office: Donnelly Science 259





Telephone: (410) 617-5797





E-mail: rmjones@loyola.edu
Office Hours:

Textbook: Genomes 4. T.A Brown, Garland Science. ISBN# 9780815345084



What will we be learning in this course?

Course description: This course examines the emerging field of synthetic biology, the construction of designer genomes and biological devices. Lectures and discussions will cover the synthesis of whole genomes and genetic circuits as well as exploring the practical applications of synthetic biology in biofuel production and vaccine development. The laboratory will employ bioengineering techniques to synthesize a portion of a genome as well as bioinformatics tools to design genes and analyze DNA sequences.

Intellectual Excellence:
· You will gain an understanding of the growing nature of interdisciplinary research in modern science
Critical Understanding 
· How to synthesize, sequence and manipulate DNA and recombinant DNA molecules

· Genome synthesis and its ability to answer questions of genome structure & organization

· How genes can be assembled into circuits and systems that can address human needs

· The ability to use genomic data from public databases, organize and present the results

· The ability to process, analyze, and interpret large amounts of DNA sequence data 

· The ability to perform basic molecular lab techniques, including troubleshooting unsuccessful experiments

Promotion of Justice
· You will understand and be able to discuss ethical issues surrounding the design, manipulation, and creation of novel biological systems and organisms

Eloquentia perfecta

· Read primary literature, design experiments, analyze and interpret data

· Analyze and present data in a lab meeting as well as determining next experimental steps

· Explain experimental results from the primary literature in an oral presentation 

How can you be successful in this course?
Come to class prepared. Material in the textbook is the foundation for our class discussions, and my expectation is that you will read the material before class. Additional readings and lab materials will be available on Moodle. Please print and bring to lab the necessary materials for each lab. Please make sure that you check your Loyola email account regularly or have your messages forwarded as I may email you when I add new content.
Attend class, participate and ask questions. I will not be formally taking attendance at each lecture class, however attendance is expected. We will be working through numerous problems in class that are designed to help your understanding and retention of the material. In addition, not all of the material discussed in class will be covered in the textbook, and indeed, much of it will encompass recent discoveries in synthetic biology; you will be responsible for everything covered in lecture as well as for making up all missed work, whether for an excused or unexcused absence. Powerpoints are intended to help your understanding and will be posted to Moodle, but of themselves they will not be enough to explain the material. As we work through problems and examples in class, ask questions if you are unsure of how to proceed.
If you are an athlete, please provide me with a copy of your travel and game schedule, indicating clearly any classes that you will have to miss. If you must miss an exam due to an athletic event or University-related activity, notify me early in the semester. If you have a family or medical emergency that causes you to miss an exam, let me know as soon as possible so that I can accommodate you. Written documentation is required to make up a missed exam. No incomplete grades will be granted without a prior agreement detailing the process for completion of all work. No extra credit will be available.
Know the grading scheme. 
There will be three lecture exams plus one cumulative final exam. Questions regarding the grading of exams must be brought to my attention within one week of the date that I return them in class. 
There will be one oral presentation on a current journal article in the field of synthetic biology. You will receive written instructions on Moodle for how to locate journal articles, and we will work together in class on the skill of analyzing research articles. Additional help is always available for selecting a topic, analyzing your paper, and putting together your talk.  

You will be graded on your participation and preparation for each of the three lab meetings that we will have this semester (dates on p. 6). For each lab meeting, you will be expected to work with your partner to analyze your data from the preceding weeks. 
There will be five written lab assignments, each of which is due at the end of the lab period indicated on p. 6. While there is no text for the lab assignments, you will be provided with written instructions and explanations that will help you to understand the lab material; additionally, you are welcome to ask questions about any of the lab material or assignments. 








Points

Exams (3 exams)


  
  42
Final Exam




  15

Presentation




  10

Lab meetings




    3


Lab assignments (5 assignments)

  30  


Total





100
Grade Distribution:
Final semester grades will be rounded to the nearest tenth of a percentage.






Grade

   Points

    A

92.0-100.0

    A-

90.0-91.9

    B+

88.0-89.9

    B

82.0-87.9

    B-

80.0-81.9

    C+

78.0-79.9

    C

72.0-77.9

    C-

70.0-71.9

    D+

68.0-69.9

    D

62.0-67.9

    F

< 61.9

Learning Disabilities: We will make every effort to ensure the equitable participation of all students.  Students should contact Marcia Wiedefeld, the Director of Loyola’s Disabilities Support Services, at mwiedefeld@loyola.edu to determine their eligibility for accommodation. Please provide me with a letter from their office indicating any modifications to course activities that might be required. 
Academic dishonesty: Academic dishonesty will be taken seriously as it diminishes the accomplishments of your fellow students. Any violations will result in a grade of F. 
Loyola College Honor Code Statement:

“The Honor Code states that all students of the Loyola Community have been equally entrusted by their peers to conduct themselves honestly on all academic assignments.

The students of this College understand that having collective and individual responsibility for the ethical welfare of their peers exemplifies a commitment to the community. Students who submit materials that are the products of their own minds demonstrate respect for themselves and the community in which they study.

All outside resources or information should be clearly acknowledged. If there is any doubt or question regarding the use and documentation of outside sources for academic assignments, your instructor should be consulted. Any violations of the Honor Code will be handled by the Honor Council.” 
	Date
	Tentative Lecture Topic
	
	

	
	
	
	 

	Jan 15
	What is synthetic biology?
	
	 

	Jan 17
	Genomes, Transcriptomes and Proteomes
	Chapter 1
	 

	
	
	
	

	Jan 22
	Genomes, Transcriptomes and Proteomes
	Chapter 1
	

	Jan 24
	Studying DNA
	Chapter 2
	

	
	
	
	

	Jan 29
	Studying DNA
	Chapter 2
	

	Jan 31
	Studying DNA  
	Reading 1
	

	
	
	
	

	Feb 5
	Sequencing genomes
	Chapter 4
	

	Feb 7
	Sequencing genomes
	Chapter 4
	

	
	
	
	

	Feb 12
	Virus genomes
	Chapter 9
	

	Feb 14
	Synthetic viruses
	Readings 2-4
	

	
	
	
	

	Feb 19
	Exam 1: Jan 15-Feb 7
	
	

	Feb 21
	Prokaryotic genomes
	Chapter 8 p. 225-237
	

	
	
	
	

	Feb 26
	Synthetic bacteria
	Reading 5
	

	Feb 28
	Eukaryotic genomes
	Chapter 7
	

	
	
	
	

	Mar 5
	No class-Spring Break!
	
	

	Mar 7
	No class-Spring Break!
	
	

	
	
	
	

	Mar 12
	Synthetic eukaryotes
	Reading 6
	

	Mar 14
	Bioethics of synthetic life
	Readings 7 and 8
	

	
	
	
	

	Mar 19
	Exam 2: Feb 12 - March 14
	
	

	Mar 21
	Synthetic parts and devices
	Reading 9 
	

	
	
	
	

	Mar 26
	Synthetic parts and devices
	Reading 10
	

	Mar 28
	Synthetic parts and devices
	Reading 11
	

	
	
	
	

	Apr 2
	No class
	
	

	Apr4
	Synthetic biology and biofuels
	Reading 12
	

	
	
	
	

	Apr 9
	Synthetic biology and pharmaceuticals
	Reading 13
	

	Apr 11
	Synthetic biology and infectious diseases
	Reading 14
	

	
	
	
	

	Apr 16
	Exam 3: March 21 – Apr 11
	
	

	Apr 18
	No class - Easter holiday
	
	

	
	
	
	

	Apr 23
	Student presentations
	
	

	Apr 25
	Student presentations
	
	

	
	
	
	

	Apr 30
	Student presentations
	
	


Supplemental Readings (available on Moodle):

Reading #1:

GenScript. (2016). Gene Synthesis Handbook. Third Edition. September 2016. http://www.genscript.com/gsfiles/techfiles/GSH-3edSep2016.pdf
Reading #2:

Tumpey, TM et al. (2005). Characterization of the reconstructed 1918 Spanish influenza pandemic virus. Science. 310:77-80.

Reading #3:
Greenfieldboyce, N. (2018). Did Pox Virus Research Put Potential Profits Ahead of Public Safety? NPR. https://www.npr.org/sections/health-shots/2018/02/17/585385308/did-pox-virus-research-put-potential-profits-ahead-of-public-safety
Reading #4:

Kupferschmidt, K. (2017). How Canadian researchers reconstituted an extinct poxvirus for $100,000 using mail-order DNA. Science. http://www.sciencemag.org/news/2017/07/how-canadian-researchers-reconstituted-extinct-poxvirus-100000-using-mail-order-dna
Reading #5:

Hutchinson, CA et al. (2016). Design and synthesis of a minimal bacterial genome. Science. 351(6280): aad6253-1-11.

Reading #6: 

Richarson, SM et al. (2017). Design of a synthetic yeast genome. Science. 355:1040-1044.
Reading #7: Boeke, JD et al. (2016). The Genome Project-Write. Science. 353: 126-127.
Reading #8: Endy, D. and Zoloth, L. (2016) Should we synthesize a human genome? Cosmos. Available at: https://cosmosmagazine.com/society/should-we-synthesise-a-human-genome
Reading #9:

Baldwin, G. et al. (2012) Synthetic Biology: A Primer. London: Imperial College Press. Ch 5, p. 73-88. 

Reading #10:

Tabor JJ et al. (2009). A synthetic genetic edge detection program. Cell. 137: 1272-81.

Reading #11:

Gardner et al. (2000). Construction of a genetic toggle switch in Escherichia coli. Nature. 403:339-42.

Reading #12:

Steen E et al. (2010). Microbial production of fatty-acid derived fuels and chemicals from plant biomass. Nature. 463: 559-562.

Reading #13:
Galanie S et al. (2015). Complete biosynthesis of opioids in yeast. Science. 349 (6252): 1095-1110.

Reading #14:

Le Nouen, C et al. (2014). Attenuation of human respiratory syncytial virus by genome-scale codon-pair deoptimization. PNAS. 111: 13169–13174. 
	Date
	Lab Topic
	Assignments

	
	
	

	Jan 17
	No lab 
	

	
	
	

	Jan 24
	Building block assembly: Templateless PCR and Finish PCR 
	

	
	
	

	Jan 31
	Building block assembly: Gel electrophoresis I
	

	
	
	

	Feb 7
	Building block assembly: Ligation and Bacterial transformation
	PCR assignment due

	
	
	

	Feb 14
	Building block assembly: DNA sequencing computer lab, Lab meeting
	

	
	
	

	Feb 21
	Building block assembly: Troubleshooting of      Templateless PCR and Finish PCR
	Bacterial transformation assignment due

	
	
	

	Feb 28
	Scramble: Yeast transformation of Scramble plasmids
	

	
	
	

	Mar 7
	Spring Break
	

	
	
	

	Mar 14
	Scramble: Inducing the Scramble system
	Troubleshooting PCR and Sequence analysis assignment due

	
	
	

	Mar 21
	Scramble: Measuring growth rates by serial dilution and plating
	

	
	
	

	Mar 28
	Scramble: Measuring growth rates by creating growth curves
	

	
	
	

	Apr 4
	Scramble: Extracting yeast DNA, Lab meeting
	Scramble assignment due

	
	
	

	Apr 11
	Scramble: Amplifying PCR Tags
	

	
	
	

	Apr 18
	Easter Break 
	

	
	
	

	Apr 25
	Scramble: Gel electrophoresis, Lab meeting
	PCR screening and Genome Databases assignment due
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