Special Topics: Chromosome Biology and Human Diseases (3 credit hours)
(BIOS 4565&8565) Spring, 2024
Instructor:  
Kirill Lobachev, Associate Professor School of Biological Sciences (kirill@gatech.edu); office hours Tuesday 11AM- 12PM, IBB room 2304. Prior appointment by e-mail is strongly recommended for a meeting during office hours and required for any meeting not within the office hours.
Time and location:  
Tuesday and Thursday, 12:30 pm - 1:45 pm
, Building: Ford Environmental Sci & Tech, Room: L1116.
Course description: This course is designed for graduate and upper-level undergraduate students interested in understanding fundamental mechanisms governing metabolism of eukaryotic chromosomes.  Chromosomes are dynamic cellular structures that carry genetic information; they combine the stability required for inheritance and the flexibility required for change.  How chromosomes are organized, compacted, segregated, replicated, repaired, mutagenized and rearranged will be discussed in detail.  The departure from normal chromosome number and arrangement is underlying molecular feature of many cancers and hereditary diseases in humans.  Each topic in the class will include an example of a disease that results from malfunctioning of chromosomal maintenance.  In addition, modern approaches and tools developed based on the fundamental knowledge of molecular biology and currently available for modification of genetic information on chromosomes will be presented.  The course will include traditional lectures and seminars where research papers will be presented by the enrolled graduate students.  The course is thus an essential resource for students of colleges of science and engineering studying cell, molecular, and developmental biology, as well as biochemistry, genetics, and all who seek to expand their knowledge of modern genomics and molecular genetics.
Textbook:
 J.D.Watson, T.A. Baker, S.P. Bell, A. Gann, M. Levine, R. Losick (2013) Molecular Biology of the Gene (7th edition). Pearson and CSHL Press, ISBN:  978-0-321-76243-6.  This book is on reserve in the library.  However, this textbook does not cover all the information in this course.  Updated discoveries on chromosome biology will be presented in the class or assigned as research papers.  Scientific reviews and research papers will be posted on the Web.
Additional textbook:  LH. Hartwell, L. Hood, ML Goldberg, AE Reynolds, LM Silver, RC Veres (2008) Genetics: from Genes to Genome (5th edition). McGraw Hill, ISBN:  978-0-07-284846-5
Notes: 
1) Students who have previously taken BIOL 4668 (Euk. Mol. Genetics – undergraduate) or BIOL 7668 (Euk. Mol. Genetics - graduate) cannot get additional credit for BIOL 4803-C/8803-C.
2) Only eukaryotic material is covered in each chapter, except for the cases when prokaryotic materials are used for the comparison.
3) Exam will be given only during class hours on the dates specified in the syllabus.
4) There will be no early finals.
5) Watson et al. textbook package includes tutorials and animations
Grading:
For registered attendees, the grade will be based on exams on the material of the lectures and presentations at in-class seminars, and homework (homework and seminars only for BIOL 8803) according to this proportion:
BIOL 4565:

Each Exam (there are 3 exams) – 33.33%

Quiz I, Quiz II and Quiz III- are counted as bonus points (up to 5 points) for Exam I, Exam II and Exam III, respectively. 

In class-seminar activity/ attendance – are counted as bonus points for the exams
Attendance before each exam is counted as bonus points for the exam (week 1 does not count): no absence = 4 points, 1 absence = 3 points).

BIOL 8565: 

Exams – 70%:
Presentation at the seminar - 30%

(Oral presentation - 20%; Slide preparation - 10%; students will be graded individually)

Quiz I, Quiz II and QuizIII- are counted as bonus points (up to 5 points) for Exam I, Exam II and Exam III, respectively. 

Attendance before each exam is counted as bonus points for the exam (week 1 does not count): no absence = 4 points, 1 absence = 3 points).

Final grades will be assigned using the following scale:



90% and greater

A



80-89%


B



70-79%


C



60-69%


D



Less than 60%


F
Prerequisites: 
BIOL 1510/BIOL 1511, Minimum Grade of C.
Learning Objectives: Upon completion of this course, students will be able to:
1. Describe the key aspects of processes involved in chromosomal metabolism.

2. Tell about a history of major discoveries of fundamental mechanisms of chromosome maintenance.

3. Describe the molecular mechanisms of rare and common human diseases that result from genetic instability. 
4. Recall the latest discoveries in the field of chromosomal stability.
5. Describe major modern approaches for the genome editing.
6. Demonstrate the skills necessary for scientific discussion and for the analysis of current scientific literature.
Learning Accommodations: If needed, we will make classroom accommodations for students with documented disabilities. These accommodations must be arranged in advance and in accordance with the Office of Disability Services (http://disabilityservices.gatech.edu/).
Course format:
Classes are comprised of 21 lectures, 3 exams and 5 seminars where graduate students (1-2) will make a presentation on the assigned topic on assigned research paper(s) or on material chosen by the students.  Undergraduate students will get bonus points for the active participation in the seminar (questions and discussion).
TENTATIVE COURSE SCHEDULE
Week 1:   01/10

DNA






Ch. 4 and outside sources
                01/12 
Chromatin





Ch 8.
Week 2:   01/17 
Chromosome segregation and condensation 

Ch.8 and outside source
                01/19 
DNA replication I 




Ch9 and outside sources
Week 3:   01/24 
DNA replication II




Ch9 and outside sources
                01/26 
Seminar I Quiz I 
Week 4:   01/31 
Telomeres and telomerases 



Ch9 and outside sources
                02/02 
DNA repair introduction and Mismatch repair

Ch.10 and outside sources
Week 5:   02/07 
Exam I
                02/09 
Damage prevention, direct reversal and base excision repair 
Ch. 10 and outside sources
Week 6:   02/14 
Nucleotide excision repair and translesion polymerases   Ch. 10 and outside sources
                02/16

Seminar II 
Week 7:   02/21

DSB Repair I: Homologous recombination 

Ch. 11 and outside sources
                02/23

DSB Repair II: NHEJ 




Ch. 11 and outside sources
Week 8:   02/28

Cell cycle and checkpoint control 



outside sources
                03/02

Site-specific recombination, Quiz II


Ch. 12 and outside sources Week 9:   03/07

Seminar III 

   03/09 
Transposable elements 




Ch. 12 and outside sources
Week 10: 03/14

Chromosomal mutations and genetic disorders


outside sources

   03/16

Exam II
Week 11: 03/21

SPRING BREAK
  
   03/23

SPRING BREAK
Week 12: 03/28 
Mutagenesis in humans by AID and APOBEC deaminases
outside sources
03/30
Gene and chromosomal modifications by ZINC-finger,TALEN, and CRISPR/Cas9 nucleases,






outside sources
Week 13:04/04 
Quiz III

               04/06
Trinucleotide repeats and neurological diseases 


outside source

Week 14:04/11
Genetic instability and cancer I




outside sources
04/13
Genetic instability and cancer II




outside sources
Week 15:04/18
Seminar V 
04/20
Course wrap-up
Finals week: Monday 05/01 (11:20 am - 2:10pm)  
FINAL Exam = Exam III 

*All lectures will have Kirill Lobachev as Instructor, unless otherwise indicated. All lectures are based on Watson et al textbook and outside sources, which will be provided to the students.
Additional information (required by Georgia Tech):

All students are required to adhere to the Georgia Tech Academic Honor Code (www.honor.gatech.edu).  This includes, but is not limited to, the following issues that pertain to the exams, oral and slide presentations, and homework for this class:

1.  Plagiarism is not allowed. Plagiarizing is defined by Webster’s as “to steal and pass off (the ideas or words of another) as one's own; use (another's production) without crediting the source.”


In simpler terms:  When you use any phrases, sentences, etc. verbatim from another source, they must be identified by quotation marks and citation of the source.  In scientific writing, it is generally preferable to rephrase information from other sources and cite the source rather than use the same text, even when you offset the text with quotation marks. When you show diagrams, models and other materials that are not your own, the sources must also be identified.


These rules apply both to published information and information that you might receive from another student, website, previous class report, etc.

    
Plagiarizing will be dealt with according to the GT Academic Honor Code.

2.  Unless specifically identified as group work; exam tests, slide preparation and homework, etc. are to be completed alone.

3.  For exams:  Cheating off of another person’s test or is unethical and unacceptable. Cheating off of anyone else’s work is a direct violation of the GT Academic Honor Code, and will be dealt with accordingly.

4.  At exams, students are allowed to use notes in the form of 1 paper page per person, could be double-sided, handwritten or printed (you can use only your own notes and cannot ask another person for his/her notes).
For any questions involving these or any other Academic Honor Code issues, please consult the professors, or www.honor.gatech.edu.
