Syllabus: BINF 739  Computational Analysis: Viral Genomes  (Lecture/ “Lab”)  

Spring 2022   




  
  







(01/23/22)
Instructor: Don Seto, Professor @School of Systems Biology/GMU (dseto@gmu.edu).

Office hours: by apptmt via Zoom.
Class Time/Location: Tuesday 4:30 pm ~ (7:10 pm) (in-person 327 Colgan AND on-line, synchronous)
Mechanism: Synchronous on-line via Blackboard “Zoom”.

GMU Blackboard => Tools => ZOOM via link:





https://gmu.zoom.us/j/91274996070 

Meeting ID: 912 7499 6070
Communications: Email via GMU e-address, unless you tell me otherwise.  
Blackboard- lectures/ppts.; Distance Learning format.
Caveat: “Business hours” email responses, so please plan in advance.
Purpose: The purpose is to extend and apply your “theory” acquisitions to a “real world” “hands-on” scenario (“practice”). The context will be to ask the question: “What is this pathogen?” By applying genomics/bioinformatics-based knowledge and concepts, researchers will solve the question by applying existing bioinformatics tools to an unknown viral pathogen genome in a workplace scenario, utilizing similar skillsets. This will be in a team format. Developing genomics-oriented analytical abilities will include developing and asking spontaneous questions, as well as responding to them “on-the-fly”; and continued development of written and verbal presentation skills.
In addition, these topics, presentations, and discussions review the impact of new advances from genomics on viral infectious disease pathogens.
Course Text: None; Primary Research Papers
Format: You will be given a Next-Gen (Illumina) genome data, for which you will assemble using a proprietary DNA sequence assembler (Sequencher; GeneCodes, Inc.). The consensus will be compared to a core facility assembled consensus. This will serve as the basis for pathogen identification. Subsequently, as “team” projects, “unknown pathogen” genome sequences will be distributed for further characterization based on existing public domain genome analysis and bioinformatics tools. These additional pathogens with varying clinical attributes present puzzles as to why a pathogen may cause specific diseases.
Grading 
1- Presentations

Each student will have three assignments.  

Two verbal presentations: One based on techniques/methods and one based on primary literature.

One written Research Paper: Group and collaborative.

The “team” will provide a summary briefing.

2- Participation

Classroom participation is required. Class is divided into formal lecture and practicum in which a viral pathogen genome is explored, characterized, and identified. Lectures will provide a context for the genomics/bioinformatics approach.
3- Attendance is mandatory, accounted for in “participation”.

     For “DL- distance-learning”, there will be a virtual collaboration team
     Nota bene, Three absences will result in a one letter grade penalty- NO exceptions.



No late papers, no make-up exams.
Grading structure
  1x ‘Tools’ presentation 



= 50
  1x ‘Literature’ presentation 



= 50
  1x ‘Research paper’ and presentation           
= 150 
Total 
= 350 pts
=> Grades: 85% A / 75% B / 65% C          
Oral presentations: Papers to be presented are assigned. The papers are accessible via the internet, NCBI/PubMed, and GMU library. If you have problems accessing them, please let me know in advance.
ALSO, for full credit, you must send me a pdf of your presentation for posting/access onto Blackboard!
If you are stuck- you may find additional information on the topic of your assigned paper in other media, such as newspapers and science blogs (you need not be too technical- i.e., you don’t have to describe the data and experimental details in depth). 
=> GMU Honor Code! This includes “recycling” without appropriate acknowledgment.
Written presentation:  

1.  “Research paper: Identification and Characterization of…….”  => Due April 12
Format (see ‘primary literature’ for examples):
Title

Abstract

Introduction

M&M

Results

Discussion

References

Schedule (tentative- NEED to integrate presentations 2 or 3):            
Date              
Subject (topics)                                  

1- Lec 1A&B)
Jan 25

Course introduction & mechanics; Resources 
2- Lec 2)
Feb 01

Public Health and Infectious Disease Agents; Sequence Assembly   
3- ((Guest
Feb 08

Webinar: GeneCodes, Inc. – “DNA Assembly using Sequencher”))






((Chido Matara, GeneCodes))
     & Lec 3 (4)

And…. (Sequencher- more details via DS) ; NOTE- above is a recorded version.   
4- Lec 5 & 6) 
Feb 15

Genome sequencing technology 

5- Lec 7)
Feb 22

Research- “Insights from Adenovirus Genomics and Bioinformatics” 
6- Lec 8)
Mar 01

Adenovirus biology   
7- Lec 9)
Mar 08

Genome annotation
8- Lec 10)
Mar 15

Spring Break  
9- Lec 11)
Mar 22

Genome analyses- Software tools and tools development 
10- Lec 12)
Mar 29

Virology (brief) and genomics





And Your presentations – “Tools”
11- Meeting
Apr 05

Public Health (brief) and genomics





And Your presentations – “Primary Research”
12- Meeting
Apr 12 
Project Presentations               and   Research paper is due!
13- Meeting
Apr 19 
(no exam 1)
14- Meeting
Apr 26 
(no exam 2)
15- Meeting
May 03 
Final Exams Week (no exam 3)
