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INTEGBIO 134L – Practical Genomics (4 units) 

 

To be offered every: Fall 

Unit Value: 4 

Group: A (Evolution and Genetics) 

Instructor: Peter Sudmant & Becca Tarvin 

Office: 5002 VLSB / 3120 VLSB 

Course Fee: $25 (starting in 2021) 

Email: psudmant@berkeley.edu, rdtarvin@berkeley.edu 

2021 information: In person, TTh 8-9:30am; lab F 9-12 or 3-6pm 

Instructional Format: Lecture, Lab 

Ideal Course Schedule: Two lectures per week, 1.5 hours per lecture, 3-hour lab 

Final Assessment: A written final exam and a final project 

Target enrollment: 1 lecture section, 2 lab sections (30 students, 1 GSI each)  

Classroom: lecture hall for computer lab for both lecture and lab 

Prerequisites: Bio1A and Bio1B 

 

Course description and aims 

Genome sequencing and analyses have transformed biology over the past two decades. This course provides a 

hands-on introduction to the world of computational biology and bioinformatics. Students will apply state-of-the-art 

techniques to analyze genome and microbiome data from the UC Berkeley campus fox squirrels and local 

California ground squirrels each week. Students will master practical bioinformatics skills and then take on their 

own scientific research projects, all using genomic data collected specifically for this course. In addition to 

learning about methods and techniques, we will explore key advances in the field of genomics over the past two 

decades of both humans and non-model organisms that have driven the current revolution in genome sciences.  

 

Assessment: 

Lab Assignments: 25% 

Midterm: 20% 

Final Project: 35% 

• Pre-proposal 5% 

• peer review 5% 

• final proposal 5% 

• report 10% 

• presentation 10% 

Final Exam: 20% 

  

Final Project: Students will perform a genomic analysis on data generated by the course or publicly available 

data. The final project consists of four graded components.  

1. Each student with submit a project proposal which will be graded on the following components: 

background, hypothesis, methodological approach, and expected outcomes.  

2. Students will each perform a peer review of three fellow student's proposals. Reviews consist of a short 

summary and suggested feedback.  

3. Students will, either independently, or with a partner, carry out the proposed research project, with 

feedback both from peer review and instructors. Students will submit a final report consisting of the 

methods applied and the results including at least one figure and one table.  

4. Students will present a 15-min final presentation and be graded on their communication of the motivation, 

approach, and results of their research project. 
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Tentative Course Schedule 

 

08/26/2021 History of genomics and sequencing technologies (Sudmant, lecture) 

LAB Introduction to Jupyter notebooks, bash, and datatypes 

  

08/31/2021 Genome Sequencing I  

09/02/2021 Genome Sequencing II  

LAB Examining biological data using bash 

  

09/07/2021 Genome Assembly I  

09/09/2021 Pairwise Alignment  

LAB Mapping reads and pairwise alignment 

  

09/14/2021 Genome Assembly II 

09/16/2021 Sequence modeling, prediction, and annotation I 

LAB Genome annotation 

  

09/21/2021 Sequence modeling, prediction, and annotation II  

09/23/2021 Sequence modeling, prediction, and annotation III  

LAB Population genetics 

  

09/28/2021 Genetic Diversity  

09/30/2021 GWAS I  

LAB Working with RNAseq data / visualization 

  

10/05/2021 GWAS II 

10/07/2021 Midterm 

LAB No Lab 

  

10/12/2021 Project Overview; Transcriptomics 

10/14/2021 Metagenomics 

LAB Metagrnomics with dada2 
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10/19/2021 Phylogenetics I 

10/21/2021 Scientific Collecting  

LAB Field collection & phylogenetics 

  

10/26/2021 Phylogenetics II 

10/28/2021 Non-model Genomics I 

LAB Project proposals due. Peer review of project proposal during lab 

  

11/02/2021 Non-model Genomics II 

11/04/2021 Non-model Genomics III 

LAB Students work with instructors to form teams and work on projects 

  

11/09/2021 The future of genomics 

11/11/2021 Veteran's Day (no class) 

LAB Student open-hours 

  

11/16/2021 Open coding hour / Special topic 

11/18/2021 Open coding hour / Special topic 

LAB Student open-hours 

  

11/23/2021 Open coding hour / Special topic 

11/25/2021 Thanksgiving 

LAB Thanksgiving 

  

11/30/2021 Student presentations 

12/02/2021 Student presentations 

LAB Student presentations 

  

  

 Final Exam to take place during scheduled time (TBD) 
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