Syllabus: BINF 631- Molecular Cell Biology for Bioinformatics                   

Fall 2026
Purpose: A review and overview of molecular and cellular biology as the foundation for genomics, bioinformatics, and computational biology. Within this framework, bioinformatics and computational biology represent paradigm shifts driven by "X-omics" technologies and discoveries. Today, the biological and medical sciences have evolved into "big science," shifting fundamentally from traditional hypothesis-driven research to data-driven discovery. (A.I. proofed)
Instructor: Don Seto (dseto@gmu.edu); Professor, Bioinformatics and Computational Biology program, School of Systems Biology. Office hours: (Zoom, upon request)
Class meeting: Virtual @synchronous/asynch class: Thursday 4:30 pm – 7:10 pm
=> Lecture recording will be posted on Canvas, the day after lecture; SEE BOTTOM OF PAGE for Zoom meeting info
Date              

Subject                                       
         Lodish et al., 9th ed.
1- Lec 1
Aug 27

Overview: Course mechanics; “X-omics”=> “new biology”  Chapt. 1, pp. 1-33
2- Lec 2
Sept 03
Reviews of biol, chem, biochemistry; “+ technology”  Chapt. 2, pp. 34-69
3- Lec 3
Sept 10
Proteins 1: Basic- Structure and Function
                Chapt. 3, pp. 70-137
4- Lec 4
Sept 17
Proteins 2: Modifications; Applied Protein Chem         Chapt. 3, pp. 70-13
5- Exam 1
Sept 24 

EXAM 1 (Lectures 1-4)

6- Lec 5
Oct 01

Central Dogma of Molec Biol: Txn and Tln
                Chapt. 5, pp. 199-219

7- Lec 6
Oct 08

CDMB (cont): DNA Replic- Basic Science; Viruses     Chapt. 5, pp. 177-199;













        pp. 219-225

8- Lec 7
Oct 15

DNA Replic- Applied Sci; NGS and genome-based tech.  Chapt. 6, 248-253

9- Lec 8
Oct 22

Epigenomics; Molecular genetics

                Chapt. 6, pp. 227-276;

    Chapt. 8, pp. 372-380

10- Exam 2
Oct 29


EXAM 2 (Lectures 5-8)
11- Lec 9
Nov 05

Recomb DNA tech. and applications; CRISPR
   Chapt. 6, pp. 227-268;












       pp. 269-272

12- Lec 10
Nov 12

Euk chromosome structure and genome contents
   Chapt. 7, pp. 277-322
13- Lec 11
Nov 19

Euk chromosome function; Human health concerns
   Chapt. 7, pp. 277-322
14- No class
Nov 26

Thanksgiving Break 
15- Lec 12
Dec 04

Txnl control of eukaryotic gene expression  

   Chapt. 8, pp. 323-383
16- Exam 3
Dec 10


EXAM 3 (Lectures 9-12)


Textbook: Molecular Cell Biology by Lodish, et al, W H Freeman & Co., 9th edition (2021)

=> On 2-hr reserves @Mercer and Fenwick Libraries
Grading: Three exams @100pts ea and three “quizzes” @25pts ea   
                                                                          total =375pts          
        Grading structure: 85% A, 78% B+, 70% B, 55% C (there is no “D” @graduate level)
=> There are no make-up exams; No extra credit; No grading curve.

           => GMU guidelines state “an unexcused exam is graded as a F”.
=> FYI: If you need to drop for health or personal issues, please do it formally if possible, i.e., Withdraw.
** ** Adherence to academic integrity and GMU Honor Code expected. The “Honor Code” is now called the “Academic Standards Code” and includes-
=> A.I. tools are not to be used on quizzes and exams in this class.
Use of Artificial Intelligence (AI) Tools Policy (via GMU Stearns Center for Teaching and Learning).
Generative AI tools (such as ChatGPT or enterprise tools like Mason's PatriotAI) may be used thoughtfully in this course as a guide for your thought process, subject to the following guidelines:

· Permitted Uses: You may use AI to brainstorm ideas, outline assignment structures, check grammar, or clarify complex concepts.
· Prohibited Uses: You may not submit whole AI-generated paragraphs, sections, or papers as your own work. The final expression, analysis, and critical thinking must be entirely yours.
· Mandatory Transparency: If you use an AI tool to assist with an assignment, you must include a brief disclosure statement at the end of your work noting the tool name, date used, and specific task.
· Verification: You are fully accountable for the accuracy of all submitted work. AI-generated text must be cross-checked with reliable, independent sources.
Failure to follow these guidelines or misrepresenting AI-generated work as your own will be treated as a violation of the Mason Honor Code.

Additional Notes:
Exams and Quizzes:

Exams are not comprehensive. Each exam covers the 4 lectures presented before the exam. Exams and “Quizzes” will be on-line via Canvas.
     -But remember- “Life is comprehensive!”
The quiz consists of a sample set of exam questions, available online via Canvas one week before the exam. Its purpose is to familiarize you with the approach and style of the questions.

Class communications: Email via your GMU e-address (rather than Canvas).  
     => Warning! The GMU emailer has not been user-friendly: 
       “It eats in/out-going mails” SO please confirm receipt of important emails.
Lecture ppt/pdf will be posted on Canvas before class.
Lecture recording will be posted on Canvas following Thursday’s lecture.  
               (Note: I will not read univ emails in the evenings and on weekends, so plan accordingly).
Additional readings:
A. CRISPR reading list

1. Nobel Lectures, 2020

Jennifer A. Doudna 

https://www.nobelprize.org/prizes/chemistry/2020/doudna/lecture/
Emmanuelle Charpentier 
https://www.nobelprize.org/prizes/chemistry/2020/charpentier/lecture/

2. J van der Oost, MM Jore, ER Westra, M Lundgren and SJJ Brouns. (2009). CRISPR-based adaptive and heritable immunity in prokaryotes. Trends in Biochem. Sci. 34:401-7. doi: 10.1016/j.tibs.2009.05.002
3. M Pacesa, O Pelea, and Martin Jinek (2024). Past, present, and future of CRISPR genome editing technologies. Cell 187: Past, present, and future of CRISPR genome editing technologies

1076-1100. doi.org/10.1016/j.cell.2024.01.042
(7) "China Has Already Gene-Edited 86 People With CRISPR" in Preetika Rana, Amy Dockser Marcus, and Wenxin Fan. (Jan. 21, 2018). China, Unhampered by Rules, Races Ahead in Gene-Editing Trials.

U.S. scientists helped devise the Crispr biotechnology tool. First to test it in humans are Chinese doctors. Wall Street Journal. https://www.wsj.com/articles/china-unhampered-by-rules-races-ahead-in-gene-editing-trials-1516562360 (paywall/access through GMU library)
B. Genome Update (as of 2023):

Recommended for additional, “up-to-date” reading on genomes: What's in Your Genome?: 90% of Your Genome Is Junk by Laurence A. Moran (2023).
C. Alternative editions of Lodish, et al
Subject                                       
     Lodish, et al   6th ed.
7th ed.

8th ed.
1- Lec 1
Overview: Course mechanics; “X-omics”=> “new biology  1:1-30
1:1-22

1:1-29

2- Lec 2
Reviews of biol, chem, biochemistry; “+ technology”  2:31-61
2:23-58
2:33-66

3- Lec 3
Proteins 1: Basic- Structure and function

    3:63-109
3:59-92
3:67-105

4- Lec 4
Proteins 2: Modifications; Applied Protein Chem         3:63-109
3:93-113
3:105-127;














4:161-164

6- Lec 5
Central Dogma of Molec Biol: Txn and Tln
                4:111-139
4:115-145
5:167-196

7- Lec 6
CDMB (cont): DNA Replic- Basic science; Viruses     4:139-164
4:145-168
4:197-218

8- Lec 7
DNA Replic- Applied; NGS and genome-based tech.   5:186-212;
6:252-257;
8:323-327;










    6:243-247









      (Sequencing/NGS)  
0
5:195-197
6:243-245

9- Lec 8
Epigenomics; Molecular genetics

                5:165-185
5:171-205
6:223-233;












7:327-335
9:404-411

11-Lec 9
Recomb DNA tech. and applications; CRISPR
    5:165-185
5:171-205
6:234-253;







      (CRISPR)


0
    0

6:266-268

12-Lec 10
Euk chromosome structure and genome contents
    6:215-268
6:256-278
8:303-349

13-Lec 11
Euk chromosome function; Human health concerns
    6:215-268
6:256-278
8:303-349

15-Lec 12
Txnl control of eukaryotic gene expression  

    7:269-322
7:282-327
9:354-403

ZOOM INFO:

NOTE: Session will be recorded, and posted on Canvas the day following the lecture.

Don Seto is inviting you to a scheduled Zoom meeting.

Topic: BINF 631 class

Time: Don Seto is inviting you to a scheduled Zoom meeting.

Topic: BINF 631

Time: Aug 27, 2026 04:30 PM Eastern Time (US and Canada)

        Every week on Thu, until Dec 10, 2026, 16 occurrence(s)

        
Aug 27, 2026 04:30 PM

        
Sep 3, 2026 04:30 PM

        
Sep 10, 2026 04:30 PM

        
Sep 17, 2026 04:30 PM

        
Sep 24, 2026 04:30 PM

        
Oct 1, 2026 04:30 PM

        
Oct 8, 2026 04:30 PM

        
Oct 15, 2026 04:30 PM

        
Oct 22, 2026 04:30 PM

        
Oct 29, 2026 04:30 PM

        
Nov 5, 2026 04:30 PM

        
Nov 12, 2026 04:30 PM

        
Nov 19, 2026 04:30 PM

        
Nov 26, 2026 04:30 PM

        
Dec 3, 2026 04:30 PM

        
Dec 10, 2026 04:30 PM

Please download and import the following iCalendar (.ics) files to your calendar system.
Weekly: https://gmu.zoom.us/meeting/tJYocOqtrzorGNP7icHC9RMUvtc6DOs5OoEq/ics?icsToken=DBfOzMgWaGrJt0calAAALAAAAElmXhjUWovgPILZ45PtUx2T5N5_CNTysbe7LJJXsF3mDw5_bgYlLRm3Z2P-rJgq5Jj_girqU5_pVxQ0kzAwMDAwMQ&meetingMasterEventId=yWUFZOxLQbigyujMreekpA

Join Zoom Meeting

https://gmu.zoom.us/j/92573511127?pwd=Mlq4lSlF2rDbbS6iS4J3o6nK69byha.1

Meeting ID: 925 7351 1127

Passcode: 455772

One tap mobile

+14042012656,,92573511127# US

+13097403221,,92573511127# US

Dial by your location

        +14042012656 US

        +1 309 740 3221 US

        +12122258997 US

        +16462551997 US

        +14805624901 US

Meeting ID: 925 7351 1127

Find your local number: https://gmu.zoom.us/u/avxxGExS7
