STAT 287 Seminar in  Statistical Gene Expression  Analysis and Systems Biology

Ker-Chau Li ,  MS 8959 e-mail: kcli@stat.ucla.edu 

This is a course offers students a quick entry to  cutting edge genomics researches  from the statistical data analytic point of view.

With high-throughput technologies such as genomic sequencing, microarray gene expressions, Chromatin-ImmunoPrecipitation DNA chip (ChIP-chip),  mass spectrometry (MS/MS) proteomics,  scientists are collecting genetic, genomic, and pathway data at rates far beyond the imagination a decade ago. However, such gigantic volume of data produced cannot be analyzed and understood without highly sophisticated computational methods guided by mathematical and statistical principles.

Textbook: None

Credit Units : 2 

Requirement:  Statistics background covering the core materials of  STAT 100A,B or equivalent courses is require. 

The class will meet once a week for two hours. 

The  first half of the course will  focus on the introduction of  the basic biological concepts, description of genomic data,  mathematical and statistical models and computational approaches. For  the second half of the course, selective research topics will be enforced  by  in-depth  critical review of  the current literature.    

There are no exams for this course. Grading is based on   class attendance, group discussion, presentation of course materials and a term paper, with  the suggestive weights of 20%, 20%, 30%, 30%. 

The following gives a list of sample topics by weeks. 

Week 1:  Cells, Genes, and gene expression. 

Week 2:  Clustering and classification for  gene functional annotation, and tumor subtype discovery, I.    

Week 3: Clustering and classification for  gene functional annotation, and tumor subtype discovery, II.

Week 4: The method of  liquid association for gene expression analysis

Week 5:  Metabolic pathway  study

Week 6;   Transcription factor binding study

Week 7:  Anticancer drugs and gene expression study

Week 8: Multilevel networking  and systems biology ( and genetic genomics)

Week 9: MicroRNA  profiling and cancer prognosis. 

Week 10: Student project summaries.

