BI 420-01, Systems Biology
Location: Henry Hall rm 102
Meeting times: T & TH, 8:30 – 9:50
Instructor: Mark Speck, PhD
Office: Henry Hall Lab 9
E-mail: mark.speck@chaminade.edu
Office: Henry Hall Lab 9
Required Textbook: A First Course in SystemsBIology, Eberhard Volt. 1st Edition. SBN-10: 0815344678 | ISBN-13: 978-0815344674
Course description: This course will provide the student to opportunity to learn about cutting edge systems-level computational approaches to disparate biological problems, from ecosystem analysis to the molecular basis of disease. It will provide a capstone-like synthesis and integration of knowledge and technical approaches that are seeded first in the BI104 freshmen Digital Biology course, reinforced in BI210L and developed further in BI307/308 courses looking at Genomics and Epigenetics. BI420 it will provide students with insights into the era of ‘big data’ in biology. Graduates from the biology and biochemistry degrees who take this course will be prepared well for graduate level study in the wide range of biological subdisciplines in which data science and systems approaches are enabling humans to understand biological complexity for the first time. Those seeking graduate places in medicine will find content of relevance to their understanding of the genomic medicine and pharmacogenomics data sets on which contemporary diagnoses and prognoses are built. 
Course learning outcomes: At the conclusion of BI 420, students will:
1. Define the terms ‘system biology’ and explain how the era of ‘big data’ has developed form the molecular biology and computational revolution of the last decade.
2. Explain the techniques that generate “omic” data sets, specifically genomes, transciptomes, epigenomes, microbiomes, metabolomes and proteomes.
3. Manipulate (retrieve, reformat, merge) and derive insights from (interpret) data sets that exemplify these “’omes”.
4. Apply sophisticated data visualization tools to extract meaning from a massive data set.
5. Relate systems approaches to a contemporary problem in medical, or environmental biology
Course Assessment: Students will be evaluated on their understanding of the course outlines by:
1. completion of written assignments throughout the course
2. production and presentation of final project
3. quizzes and an exam to test their progression of understanding the material
Grading summary
	Quizzes
	20% (200 points)

	Mid-term Exam 	
	25% (250 points)

	Journal or Clinical Trial Paper
	20% (200 points)

	Research Poster and presentation 
	25% (250 points)

	Attendance/Participation
	10% (100 points)



Final Grade: Your letter grade will be based on the following point distribution.
	Points earned
	Percentage of total
	Letter Grade

	≥ 900
	90 – 100%
	A

	800-899
	80 – 89%
	B

	700-799
	70 – 79%
	C

	600-699
	60 – 69%
	D

	≤ 599
	≤ 60%
	F



Friendly reminders and notices:
1. Weekly attendance is essential for you to progress through the course. There will be open class discussions and group activities which will carry us through the semester. 
2. Class begins at 8:30 AM and ends at 9:50 AM; there is no accepted variation to this schedule.
3. Please eat before or after class out of respect to your peers and instructor. 
4. There are no extra points; the work expected from you in this course should be sufficient to obtain your desired grade. 
5. Participation is the key to success here; there are no stupid questions.
6. [bookmark: _GoBack]You are encouraged to work together, science is highly collaborative, and we may switch groups for each project. This is to encourage teamwork with different people.
7. Policy on Cell Phones and Music Devices. The use of music devices and cell phones is prohibited during all Natural Science and Mathematics classes at Chaminade, unless specifically permitted by your instructor. The use of cell phones and music devices in any class is discourteous and may lead to suspicion of academic misconduct. Students who connot comply with this rule will be asked to leave class. Please refer any questions to the Dean of Natural Sciences and Mathematics.
8. Although the following might not apply for this class I’m adding it anyway. 
ADAAA Accommodations. Regarding accommodations for extra time or other requests about how quizzes or exams are administered; please be aware that I can only accommodate your requests if you have a documented ADAAA agreement with Chaminade University on file at the Counseling Center. If you need to seek such accommodations, please contact Dr. June Yasuhara at 725-4845 or by e-mail at jyasuhara@chaminade.edu as soon as possible.
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Course content with tentative schedule
	Week
	Dates
	Lecture Topic

	1
	26-28 Aug
	Chapter 1. Biological Systems 

	2
	2-4 Sep
	Chapter 2. Introduction to Mathematical Modeling

	3
	9-11 Sep
	Chapter 3. Static Network Models

	4
	16-18 Sep
	Chapter 4. The Mathematics of Biological Systems

	5
	23-25 Sep
	Chapter 5. Parameter Estimation

	6
	30 Sep- 2 Oct
	Chapter 6. Gene Systems

	7
	7-9 Oct
	Mid-term 7 Oct, Start Chapter 7 Protein Systems 9 Oct

	8
	14-16 Oct
	Chapter 7. Protein Systems

	9
	21-23 Oct
	Chapter 8. Metabolic Systems

	10
	28-30 Oct
	Chapter 9. Signaling Systems

	11
	4-6 Nov
	Chapter 10. Population Systems

	12
	13 Nov
	Chapter 11. Integrative Analysis of Genome, Protein, and Metabolic Data

	13
	18-20 Nov
	Chapter 13. Systems Biology in Medicine and Drug Development

	14
	25 Nov
	Chapter 14. Design of Biological Systems

	15
	2-4 Dec
	Projects

	16
	8-12 Dec
	Final Due
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