HUMAN GENETICS-BIOL 4545

INSTRUCTOR:  Dr. Greg Gibson, School of Biology, greg.gibson@biology.gatech.edu, 404-385-2343, Boggs 1-98, Office hours Friday 2-5 pm

LECTURE:  TR, 3:05 pm - 4:25 pm, Cherry Emerson 320, Aug 22, 2011 - Dec 17, 2011, 3.0 Credits.  Prerequisites: BIOL 2344 or BIOL 2354 with minimum grade of D.

GOALS AND LEARNING OUTCOMES:  The objectives of this course are for students to emerge with (1) an appreciation for how genes and the environment interact to promote disease, (2) a foundation on which to evaluate media reports of human genetics, (3) a knowledge of the genetic basis of the major human diseases, and (4) an understanding of the statistical methods used to study human variation.

PERSPECTIVE:  Human genetics has undergone a revolution over the past five years as genome-wide technologies have enabled a shift from pedigree-based studies to analysis of populations of unrelated individuals, and consequently from single-gene to complex disease. Understanding this shift is essential for students interested in medicine, and the approaches will be adopted by a wide spectrum of geneticists working in agriculture, ecology, and evolutionary biology. Furthermore, most cutting edge tools of genomics are being developed for biomedical human genetic research, including advanced population and quantitative genetic methods. This course covers the genetics of a full spectrum of human diseases and includes theory as well studies of normal human variation. 

OVERVIEW:   This course will introduce students to the very latest strategies in human genetics, with a particular focus on contemporary analysis of complex disease. Students will be introduced to the concepts of genome-wide association studies, whole genome sequencing, and functional genomics, to theoretical models of disease and the evolution of susceptibility, to specific knowledge about the major sources of human morbidity, and to genomic methods, and finally biotechnology applications. The course is particularly suitable for students with a medical orientation, but should be attractive to any student with a general interest in genetics and human variation. This class fills a major gap in bio-medical education by introducing students to the heritable basis underlying complex diseases. Topics covered will include theory and methods of human genetics, and weeklong modules dealing with normal variation, cancer, immune diseases, metabolic syndrome, psychosis, and aging. Students will be required to read current literature, and show their understanding by developing posters, press-releases, critical reviews, and podcasts that will be presented in class sessions. 

FORMAT:  Course will meet for 3 hrs per week in two sessions on Tuesdays and Thursdays. Each new topic will be covered in week-long modules, generally following a traditional lecture format. Six times in the semester, a Thursday session will be set aside for poster or oral presentations with time for class discussion.  No textbook is used in the course.  Instead, students discuss contemporary papers from the literature.  Therefore, lecture notes are essential.  


EVALUATION:
Attendance and in-class participation - 5%; Class presentations - 10%;
Written reports - 35%; Mid-term exam - 25%; Final exam - 25%

HONOR POLICY:
Your conduct in the course should conform to the Student Honor Code (http://www.honor.gatech.edu/).  

LEARNING ACCOMMODATIONS:  Classroom accommodations for students with disabilities can be provided. These accommodations must be arranged in advance and in accordance with the ADAPTS office (http://www.adapts.gatech.edu).
	
TOPICS: 
1. Single Gene Disorders (Mendelian Human Genetics) 
2. Methods - Genotypes, Expression, Sequences 
3. Models of Disease 
4. Normal Human Variation (Height, BMI, Hair color, etc) *
5. Breast and Prostate Cancer Sept *
6. Leukemia and Colon Cancer 
Midterm exam in class 
7. Infectious Disease susceptibility (HIV, TB) *
8. Inflammatory Diseases (Asthma and IBD) 
9. Autoimmune Diseases and Type 1 Diabetes 
10. Type 2 Diabetes and Metabolic Syndrome *
11. Cardiovascular Disease 
12. Depression and Anxiety *
13. Schizophrenia and Autism 
14. Alzheimer's Disease and Aging 
15. Translational Genetics *
16. Personalized Medicine and Wrap-Up 
* indicates student presentations (posters, discussion sessions) in class that week




Syllabus:	       BIOL 4545   “HUMAN GENETICS”		Fall 2021
12:30 – 1:45    In Person, MASON 3133

Tue	Aug 24		Introductory Lecture
Thu	Aug 26		Heritability and Genetic Models of Disease				
Tue	Aug 31		Structure and Content of the Human Genome – Ch 2
Thu	Sep 2		Human Evolutionary Genetics – Ch 3
Tue	Sep 7		Normal Human Variation – Ch 4			
Thu	Sep 9 		Presentation 1:		African genome sequencing informs migration and health
Tue	Sep 14		Genome-Wide Association Studies – Ch 6
Thu	Sep 16		GWAS Practical Exercise
Tue	Sep 21		Whole Genome Sequencing – Ch 7					
Thu	Sep 23		Presentation 2:		The TopMED 58,000 whole genome sequencing study	
Tue	Sep 28		Gene Expression Profiling – Ch 8
Thu	Sep 30		Epigenetic Profiling – Ch 9
Tue	Oct 5		Single Cell Genomics
Thu	Oct 7		Presentation 3:		The genetic architecture of the human face	
Tue	Oct 12		Fall Break 
Thu	Oct 14		Integrative Genomics and the Microbiome – Ch 10
Tue	Oct 19		Metabolic Syndrome – Ch 12		
Thu	Oct 21		Presentation 4:		IRX3 mediates human obesity   	 
Tue	Oct 26		Type 2 Diabetes – Ch 12				
Thu	Oct 28		Inflammatory Disease - 	Ch 11
Tue	Nov 2		Autoimmune Disease – Ch 11
Thu	Nov 4 		Presentation 5:		Integrative genomics links enhancers to human disease 
Tue	Nov 9		Cardiovascular Disease – Ch 13
Thu	Nov 11		Cancer single cell genomics special lecture – Manoj Bhasin, Emory
Tue	Nov 16		Breast and Prostate Cancer – Ch 14
Thu	Nov 18 		Lymphoma, Lung, and Skin Cancer – Ch 14
Tue	Nov 23		Presentation 6:		Fecal Microbiome Transfer and Cancer Immunotherapy
Thu	Nov 25		Thanksgiving 
Tue	Nov 30		Neuropsychiatric Genetics – Ch 15
Thu	Dec 2		Cognitive Genetics and Social Genomics
Tue	Dec 7		Aging – Ch 16
Final Term Paper due 5pm
Mon	Dec 13		Final Take Home exam due 2pm


Current Literature for Human Genetics, BIOL 4545    Fall 2016

1.   Choudhury et al		Nature 586: 741-748				Oct 29, 2020	
“High-depth African genomes inform human migration and health” 
Natalie dos Santos, Baylor Reini, Hanna Terhaar

2.   Taliun et al			Nature	590: 290-299				Feb 11, 2021
“Sequencing of 53,831 diverse genomes from the NHLBI TOPMed Program” 
Sophia Babish, Clarke Britton, Vivian Cheng

3.   White et al			Nature Genetics 53: 43-53			January, 2021    	
“Insights into the genetic architecture of the human face”
Neha Bhatia, Naomi Douglas

4.   Sobreira et al		Science 372: 1085-1091				Jun 4, 2021	
“Extensive pleiotropism and allelic heterogeneity mediate metabolic effects of IRX3 and IRX5”
McKenzie Gignilliat, Erik Heitshusen

5.   Nasser et al			Nature 593: 238-243				Apr 7, 2021
“Genome-wide enhancer maps link risk variants to disease genes”
Ben Ahn, Jared Collins, Shu Luan

6.   Davar et al			Science 371: 595-601				Feb 5, 2021	
“Fecal microbiota transplant overcomes resistance to anti–PD-1 therapy in melanoma patients”
Ted Akberom, Octavio Calvo, Charlie Wood

