Syllabus: BINF 631- Molecular Cell Biology for Bioinformatics                         Fall 2021 (08/19/21 v1)
Purpose: Review molecular and cellular biology as foundations for genomics, bioinformatics, and computational biology. Updates to these foundations, based on “X-Omics” technology and discoveries.
Instructor: Don Seto (dseto@gmu.edu); Professor, Bioinformatics and Computational Biology,







School of Systems Biology

Office hours: (in-person, Tues/Thurs 1-3pm; on-line, upon request)
Class Time/Location: Thursday 4:30 pm – 7:10 pm (in-person and on-line, +/-asynchronous)
Mechanism: In-person; +/-Synchronous on-line via Zoom/ GMU Blackboard

NOTE- “Pandemic semester #4”- Masks, distancing, and SARS-2 immunization(s) are required for in-person meetings.
Date              

Subject                                       
Lodish et al., 6th ed.
1- Lec 1
Aug 26

Overview: Course mechanics; Review/”new biology”  Chapt. 1, pp. 1-30

2- Lec 2
Sept 02
Reviews of biol, chem, biochemistry; Technology        Chapt. 2, pp. 31-61
3- Lec 3
Sept 09
Proteins: Basic- Structure, function


    Chapt. 3, pp. 63-109

4- Lec 4
Sept 16
Proteins 2: Modifications; Applied Protein Chem         Chapt. 3, pp. 63-109
5- Exam 1
Sept 23 

EXAM 1 (Lectures 1-4)
6- Lec 5
Sept 30
Central Dogma of Molec Biol: Txn and Tln
                Chapt. 4, pp. 111-139
7- Lec 6
Oct 07

CDMB (cont): DNA Replic- Basic science; Viruses     Chapt. 4, pp. 139-164

8- Lec 7
Oct 14

DNA Replic- Applied; NGS and genome-based tech.    Chapt 5, pp. 186-212;










                Chapt. 6, 243-247
9- Lec 8
Oct 21

Epigenomics; Molecular genetics

                Chapt. 5, pp. 165-185
10- Exam 2
Oct 28


EXAM 2 (Lectures 5-8)
11-Lec 9
Nov 04

Recomb DNA tech., applications; CRISPR

   Chapt. 5, pp. 165-185
12-Lec 10
Nov 11

CRISPR (cont); Euk chromosome structure; Human   Chapt. 6, pp. 215-268

13- Lec 11
Nov 18

Euk chromosome function; Human applications
   Chapt. 6, pp. 215-268
14- no class
Nov 26


Thanksgiving holiday


15- Lec 12
Dec 02

Txnl control of eukaryotic gene expression  

   Chapt. 7, pp. 269-322
16- Exam 3
Dec 09


EXAM 3 (Lectures 9-12)


Course Text: Molecular Cell Biology by Lodish, et al, W H Freeman & Co., 6th edition (2007)





=> OR 7th edition (2013) OR 8th edition (2016) OR 9th edition (2021) <=
Grading: Three exams @100pts ea and three homework sets @25pts ea  

=> total =375pts          
        Grading structure: 85%A, 78%B+, 70%B, 55%C, 45%D
=> There are no make-up exams; no extra credit; GMU guidelines states “an unexcused exam 
                                                                                                                                     is graded as a F”
           => no late work accepted
** Adherence to academic integrity and GMU Honor Code expected (http://honorcode.gmu.edu)

Class communications:  Email via your GMU e-address, unless you tell me otherwise.  
      Lecture ppt / recording will be posted on GMU Blackboard following Thurs “class time”.  

“Class time” available as office hours.

               (Note: I so 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.

3. P Horvath and R Barrangou. (2010). CRISPR/Cas, the Immune System of Bacteria and Archaea. Science 327:167-170.

4. T Gaj, CA Gersbach and CF Barbas III (2013). ZFN, TALEN, and CRISPR/Cas-based methods for genome engineering. Trends in Biotech 31:397–405.

5. J Bondy-Denomy and AR Davidson (2014). To acquire or resist: the complex biological effects of CRISPR–Cas systems. Trends in Microbiol. 22: 218-225.

6. H Wang, M La Russa and Lei S. Qi. (2016). CRISPR/Cas9 in Genome Editing and Beyond. Ann Review of Biochem. 85:227-64.

(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.

https://www.wsj.com/articles/china-unhampered-by-rules-races-ahead-in-gene-editing-trials-1516562360
(8+) (To be added)
B. Alternate editions of Lodish, et al
Subject                                       
   


   6th ed.    7th ed.
8th ed.

9th ed.
1- Lec 1 Overview: Course mechanics; Review of “biology”  1:1-30     1:1-22
1:1-29
      
1:1-33
2- Lec 2 Reviews of chemistry, biochemistry; Technology
   2:31-61   2:23-58
2:33-66      
2:34-69
3- Lec 3 Proteins 1: Basic- Structure, function

   3:63-109 3:59-92
3:67-105    
3:70-137
4- Lec 4 Proteins 2: Modifications; Applied Protein Chem      3:63-109 3:93-113
3:105-127; 
3:70-137











    4:161-164

5- Lec 5 Central Dogma of Molec Biol: Txn and Tln
   4:111-139 4:115-145  5:167-196     5:199-219
6- Lec 6 CDMB (cont): DNA Replic- Basic science; Viruses  4:139-164   4:145-168. 4:197-218 
5:177-199;













    5:219-225

7- Lec 7 DNA Replic- Applied; and genome-based tech.         5:186-212;  6:252-257  8:323-327  
6:248-253
                     








Sequencing/NGS
           5:195-197  6:243-245    6:248-253
8- Lec 8 Epigenomics; Molecular genetics

                5:165-185   5:171-205;  6:223-233;  6:227-276










  7:327-335    9:404-411
9- Lec 9 Recomb DNA tech., applications; CRISPR
   
    5:165-185   5:171-205.  6:234-253   6:266-268








CRISPR
0
    0
  
  6:269-272
10-Lec 10 CRISPR (cont); Euk chromosome structure            6:215-268   6:256-278   8:303-349    7:277-322

11-Lec 11 Euk chromosome function; human applications
   6:215-268   6:256-278   8:303-349    7:277-322
12-Lec 12 Txnl control of eukaryotic gene expression  
   7:269-322   7:282-327  9:354-403     8:323-383
