COURSE SYLLABUS
Computational Systems Biology
BIOS 426/826 Section-001
3 Credit Hours Fall 2015
Course name: Systems Biology: Next generation experiment data analysis
Course ID: BIOS 426/826 – Section 001, Fall 2015
Instructor: Chi Zhang   

Time: Tue/Thu 2:00 am - 3:15 pm   

Classroom:  BEAD 176 

Office Hour: Tue/Thu 3:15 pm - 4:15 pm, BEAD N107

Course webpage: http://sysbio.unl.edu/Teaching/BIOS426826_2015/ 

Prerequisites: LIFE 120, LIEF 121, BIOS101, or equivalent; STAT 218 or equivalent; BIOS 206 and CSCE 155T are recommended, but not required.
A. Course description:  
This course emphasizes the fundamentals of the analysis of next generation experiments and complex biological systems, such as next-generation sequencing data analyzing, high-throughput data analyzing, network modeling, and data mining technology etc. The principles and methods such as next generation sequencing, protein-protein interaction networks, regulatory networks, and biological data mining and integration are covered. Students are also exposed to currently emerging research in new biotechnology and data analysis in biomedical and life sciences by studying the latest literatures, repeating their works, and giving classroom presentations. 

The basic but useful skills for using the analyzing tools will be introduced step by step. Students without any background in programming and/or computer science will find it is easy to master the methods for data analysis. 

B. TEXT AND REQUIRED SUPPLIES 

1. No textbook required. 

C. COURSE OBJECTIVES 

1. To introduce the field of Computational Systems Biology.

2. To sharpen students’ skills on independent learning.

3. To help students initialize a research project in the field.

D. COURSE TOPICS 

The course will cover the following topics: 
1. Genomics based on the next-generation sequencing
2. Transcriptome analysis (RNA-seq, microarray)
3. GO database

4. Metabolic pathways
5. Biological networks   
6. Protein-protein interaction networks 

7. Gene-regulatory network    
8. Data integration
E. GRADING PLAN 

Coursework will be weighted as follows: 

1. Home work assignments  (8-10)             

40%
2. Presentation (1)




10%

3. Mid-term exam   (1)      



20%

4. Final exam  (1)          




20%
5. In-class activities 




10%
Home Work Assignments:
Some simple questions will be assigned in class, and the answers will be saved in the MS Word format or PDF, returned via email. Handwritten answers will not be accepted.
Presentation:

Students will select a research article in computational systems biology and present it in class (15-20 minutes).

Midterm: 

The class will have only one midterm exam, which is a take-home exam. 
Final exam:

Final exam is writing a NSF-style proposal based on the in-class presentation.
E. Academic Integrity and Class Etiquette 

Students are expected to follow the rules of academic honesty in this class. Examinations and homework assignments are to be the work of the individual student. However, I encourage you to discuss freely with your classmates about homework before you start to write.  
Tentative Schedule:
Week 


Content
1st  
  


Introduction

2nd  


 
Next-generation seq data analysis
   

3rd


  
Next-generation seq data analysis
4th 



Transcriptome and epigenetics (RNA-seq)


   

5th 



microarray data analysis
6th 



microarray data analysis
 

7th 



Transcriptome   

8th 



Transcriptome   


9th 



Transcriptome

  

10th 



Go database and gene function annotation

             
  

11th 



Midterm Exam (no class)



12th 



Graph theory
13th 


         
PPI network

 

14th 



PPI network and Gene network
15th 



Network dynamics and Data Integration


 
16th 



Final Exam presentation
