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

Spring 2026
01/20/26
Purpose: The purpose is to extend and apply your class work “theory” to a “real world” “hands-on scenario (“practice”). The context is “What is this pathogen?” By applying genomics/bioinformatics-based knowledge and concepts, you will solve the question by applying bioinformatics tools to an unknown viral pathogen genome in a workplace scenario, utilizing similar skillsets. This project will be as a team format. Developing genomics-oriented analytical abilities will include evaluating primary scientific literature and presenting the information; developing and asking relevant questions, as well as responding to them “on-the-fly”; and continuing development of written and verbal presentation skills, at a PhD level.
In addition, the lectures, presentations, and discussions explore the impact of new advances from genomics on viral infectious disease pathogens.

Course Text: None; Primary Research and Methods Papers and public software resources.
Class Time/Location: Tuesday 4:30 pm – 7 pm
     => on-line, synchronous! =>Please see at bottom of page: ZOOM MEETING INFO:
Communications: Email via GMU e-addresses. 

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.

Meetings:            

Date              
Subject (topics)                                  

1- Lec 1A&B
Jan 20

Course Introduction & Mechanics; Resources (e.g., databases, library)
2- Lec 2A&B
Jan 27

Public Health and Infectious Disease Agents; Backstory to “unknowns”   
3- Lec 3A&B 
Feb 03

“Genomics-era ‘SOP’ for Identification Unknown DNA (and RNA) virus;

Genome Sequence Data- Assembly (Pre-Sequencher webinar: Sanger vs NGS)
4- Lec 4A&B 
Feb 10
        Lec 4A “Guest”

Webinar (recording): GeneCodes, Inc. – “DNA Assembly Using 
                                               Sequencher” (Chido Matara, GeneCodes)

            & Lec 4B

Molec Diagnostics- Data and Technology
4- Lec 5A&B 
Feb 17

Genome Sequencing Technology 
5- Meeting 6
Feb 24

Your presentations – “Tools” @~10minutes each
1) Methods: Genome viewer (You pick one, e.g., Artemis, EDGE, GALAXY, ?)
2) Methods: Sequence analysis GC content, CpG islands, ORFs, and annotation of splice site (You pick one, e.g., Genscan, ?)

3) Methods: Pipeline auto-annotations  (You pick one, e.g., GATU, ?)

4) Methods: Comparative genomics: CoreGenes and GeneOrder (Kropinski’s “Online Analysis Tools”:  http://molbiol-tools.ca/)

5) Methods: Pairwise genome comparisons: zPicture, PipMaker and MultiPipMaker, or
(or LANGAN: pairwise LAGAN:

http://genome.lbl.gov/cgi-bin/VistaInput?align_pgm=lagan&num_seqs=2

Multi-LAGAN:

http://genome.lbl.gov/vista/lagan/submit.shtml)

6) Methods: Multiple sequence alignment (MAFFT), CLUSTAL, or ?

7) Methods: Phylogentic analysis- MEGA-X, or ?
8) Methods: Sequence analysis: Recombination detection (SimPlot), or ?
9) Methods: Comparative genomics: Genome, gene, protein Percent ID/similarity, e.g., EMBOSS, NEEDLE, or ?

5- Lec 7)
Mar 03

Research Pt 1- “Insights from Adenovirus Genomics and Bioinformatics” 

No class
Mar 09 
Spring Break  
6- Lec 8)
Mar17

Research Pt 2- “Insights from Adenovirus Genomics and Bioinformatics” (tools)
7- Lec 9)
Mar 24

Adenovirus biology and Acute Respiratory Disease
8- Lec 10)
Mar 31

Annotation (abbrev) behind the “Blackbox” and Genome analyses- Software tools 
    and tools development 
9- Lec 11)
Apr 07

Virology (brief) and genomics; Discussions on methods/tools
10- Lec 12)
Apr 14

Public Health (brief) and genomics; Discussions on writing (sections/whole)
11- Meeting 13) Apr 21 
Discussions on writing (sections/whole)

And Your presentations – Primary Research papers @~15minutes each
1) Research paper 

2) Research paper 
3) Research paper 

4) Research paper 
5) Research paper 
6) Research paper 
7) Research paper 

8) Research paper 

9) Research paper 

12- Meeting 14) Apr 28 
Group Project Presentations





    => Each group presents their work- collectively
1)  Project presentation 1: Unknown- Beijing University “conjunctivitis pathogen”
2)  Project presentation 2: Unknown- “respiratory pathogen”

3)  Project presentation 3: Unknown- “respiratory pathogen”

4)  Project presentation 4: Unknown- “respiratory pathogen”

13- 

May 01 
PROJECT PAPERS DUE

13- No meeting
May 05 
Reading Day
14- No meeting
May 12 
Final Exams Week (no exam)
Grading:
1- Presentations, three: 1) methods; 2) primary research paper; and 3) team summary of exploration.
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.
Attendance is mandatory for the presentations, accounted for in “participation”.
3- Work products:
Assemble consensus sequence for Illumina-derived human respiratory viral pathogen

0 pts


(GeneCodes Sequencher)













Due dates 
Presentation #1- “Methods/Tools paper” (assigned)  



50 pts 
(Feb 24)
Homework #1- Create publication quality Figure and Figure legend; and a paragraph pointing to it in (your group project) text







50pts
(April 07) 

Homework #2- Create publication quality Table and Table legend; and a paragraph pointing to it in (your group project) text











50pts
(April 14) 
Presentation #2- “Research paper” (assigned)




50 pts 
(Apr 21)




Project (group)- Presentation







50 pts
(Apr 28)
Project (group)- Research paper







(May 01)













200 pts

Interactive “on-the-fly” Q and A








100 pts













Total
550 pts

=> Grades: 90% A / 80% B / 70% C          

Oral presentations: Papers to be presented are assigned. The papers are accessible via Canvas, and the internet- the journal sites, 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 Canvas!

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). 

Written presentation:  

1.  Research paper: “Identification and Characterization of…….”

Format (see and use ‘primary literature’ for examples):

Title


20pts
Abstract

30pts
Introduction

30pts
M&M


30pts
Results


30pts
Discussion

30pts
References

30pts / 200pts

DUE May 01, 2026
=> NOTE: If your mic/audio does not work, run your ppt on zoom AND call in on a phone for your “live” verbal narrative. (I always check my set up before running Zooms, etc. before each semester and before important meetings). Recommended to present on camera! <=(Strongly Encouraged)
ZOOM MEETING INFO:
Topic: BINF 739 Computational Analysis: Viral Genomes  (Lecture/ “Lab”)

Time: Jan 20, 2026 04:30 PM Eastern Time (US and Canada)

        Every week on Tue, until May 12, 2026, 17 occurrence(s)
        Jan 20, 2026 04:30 PM

        Jan 27, 2026 04:30 PM

        Feb 3, 2026 04:30 PM

        Feb 10, 2026 04:30 PM

        Feb 17, 2026 04:30 PM

        Feb 24, 2026 04:30 PM

        Mar 3, 2026 04:30 PM

        Mar 10, 2026 04:30 PM

        Mar 17, 2026 04:30 PM

        Mar 24, 2026 04:30 PM

        Mar 31, 2026 04:30 PM

        Apr 7, 2026 04:30 PM

        Apr 14, 2026 04:30 PM

        Apr 21, 2026 04:30 PM

        Apr 28, 2026 04:30 PM

        May 5, 2026 04:30 PM

        May 12, 2026 04:30 PM
Please download and import the following iCalendar (.ics) files to your calendar system.

Weekly: https://gmu.zoom.us/meeting/tJcqduqurzwpGNFnn8-MkN6Xr4XzPCDcgl7-/ics?icsToken=DDpucpoTMcI2QjL93QAALAAAAEUZbNS9lVHXsCnyXP3WXAQEpSYBK5DqkNG40l_dZWSdp44MY_PdEwnsq0vnCzxmaxC_yVqz6YCv2ERogTAwMDAwMQ&meetingMasterEventId=IWUEzVfuRza3PhYovkMDTg

Join Zoom Meeting

https://gmu.zoom.us/j/93713617325?pwd=IUa2eaowSQaXPGetAHrbvaocvwcC5X.1

Meeting ID: 937 1361 7325

Passcode: 906135
One tap mobile

+13017158592,,93713617325# US (Washington DC)

+12678310333,,93713617325# US (Philadelphia)

Dial by your location

        +1 301 715 8592 US (Washington DC)

        +1 267 831 0333 US (Philadelphia)

Meeting ID: 937 1361 7325

Find your local number: https://gmu.zoom.us/u/aesFMdkvmW
