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BIOL421 Genetics of Human Diseases 
Syllabus

Catalogue Description :   

BIOL 421   Genetics of Human Diseases (3 :3 :0)  Prerequisite :  BIOL 311. Emphasizes strategies used for identification of genes involved in human genetic diseases. Both monogenic and complex human genetic diseases as well as principles of genetic screening and counseling will be presented.
Instructor:  Dr. Ancha Baranova

Email:  abaranov@gmu.edu

Phone:  703-993-4293 office  571-334-11-45 cell phone

Web Page: www.gmu.edu/departments/mmb/baranova
Course Objectives: 

· Understand chromosomal and gene basis of inheritance and modes of inheritance for human diseases. Illustrate basic genetic concepts with human disease examples 

· Understand factors that affect development of the phenotype in single-gene disorders, including haploid nsufficiency, modifier genes and pleiotropic effects, which results in variable expressivity and incomplete penetrance

· Understand the multifactorial nature of most human traits, both normal and abnormal, and the principles of multifactorial inheritance

· Understand principles of human dysmorphology and teratogenesis 

· Understand the basic principles of inborn errors of metabolism

· Understand the genetic basis of mitochondrial diseases

· Understand the basic principles of cancer genetics

· Understand the nature of mutations and polymorphisms and how they contribute to human variability, disease and individual’ treatment response

· Understand how polymorphisms, human gene mapping, gene linkage and association studies are used in medicine

· Understand how genes interact with their genes and various environmental factors to produce human disease, and how amelioration of non-genetic factors can prevent or delay development of the disease in a genetically-predisposed individual. 

· Understand the purpose of genetic counseling. Understand how knowledge of patient’ genotype can be used to develop a more effective approach to health maintenance, disease prevention, disease diagnosis and treatment for this particular individual. 
This course reviews genetics of human diseases. The first section will refresh student’s understanding of basic genetic concepts (mutations, chromosome behavior, inheritance patterns) using the examples of human disease. The second section will be dedicated to strategies for identification of the genes involved in human monogenic, polygenic and complex diseases. The third section will guide students through special human genetic examples: birth defects, cancer predisposition, inborn errors of metabolism. Last but not least, genetic screening programs and principles of genetic counseling will be reviewed. 

Textbook: Medical Genetics, Ian D.Young. Oxford University Press. Book is available in GMU bookstore and on Amazon (appr. $35 for used book). 

	Week
	TOPIC
	CHAPTER

	1
	CHROMOSOMES AND CELL DIVISION. CHROMOSOME ABNORMALITIES
	Chapters 2 and 3

	2
	MUTATIONS AND THEIR CONSEQUENCES
	Chapter 1 

	3
	SINGLE GENE (MENDELIAN) INHERITANCE
	Chapter 4 

	4
	IDENTIFYING GENES FOR MENDELIAN DISEASES
	Chapter 4,5

	5
	DIAGNOSTIC MOLECULAR TESTS     EXAM1
	Chapter 1

	6
	POLYGENIC INHERITANCE AND COMPLEX DISEASES 
	Chapters 6

	7
	HUMAN POLYMORPHISMS ANF ITS INFLUENCE ON DISEASE GEOGRAPHY. HARDY-WEINBERN PRINCIPLE IN HUMAN POPULATIONS
	Chapters 6, 7, 12, 13

	8
	HEMOGLOBIN. THALASSEMIA GENETICS. Heterozygote advantage in human populations. 
	Chapter 8

	9
	HUMAN DEVELOPMENTAL GENETICS. DYSMORPHOLOGY          EXAM 2
	Chapters 9

	10
	HUMAN DEVELOPMENTAL GENETICS. DEVELOPMENTAL GENES, PATHWAYS AND NETWORKS                                             
	Chapter 9

	11
	CANCER PREDISPOSITION AND CANCER GENETICS
	Chapter 10

	12
	INBORN ERRORS OF METABOLISM.                           
	Chapter 11 

	13
	GENES, DRUGS AND TREATMENTS
	Chapter 12

	14
	GENETIC COUNCELLING AND PREDICTIVE TESTING
	Chapter 14

	
	READING WEEK
	

	
	           FINAL EXAM (specific part + cumulative part) 

                         In exam week
	


Grading:



Midterm exam
I 
       

100pts

25%



Midterm exam II              

100 pts
 
25%



Final exam
(specific part)   
100pts

25%

Final exam (cumulative part)

100pts

25% 

All exams will be in written form (multiple choice questions + short answer questions)

Letter grades for the course will be assigned as follows:



 Grade
 
Overall %



   A

 >90



   A-

  85-89.9



   B+

  80-84.9



   B

  70-79.9



   C

  60-69.9



   F

 <69.9










