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First : Course Information:

	· Course Number:0305342
	·  Course Title: Genetics

	·  Credit Hours: 3
	· College: Science

	· Pre-requisite: 0305251
	· Department: Biology

	· Instructor: Prof. Omar Atrooz
	· Semester & Academic Year:2nd 2018

	· the time of the lecture:12-13
	· Office Hours:3


Second : General  Course Description 
An introduction to the principles of genetics, including topics from classical Mendelian concepts to the contemporary molecular biology of the gene. Three lecture hours and one three-hour laboratory per week. (4 credits) 
Third : Course  Objectives 
· Upon successful completion of this course, students should be able to demonstrate the following competencies:

(1) To understand  the central theories and methodologies that define the field of genetics and its various subdisciplines (traditional, molecular, and population genetics) and the ability to use the vocabulary that embodies this knowledge.


(2) To understand that science is a continual process of investigation and interpretation and that scientific knowledge progresses via the support and rejection of competing hypotheses, collective decisions that are based on empirical evidence and logical interpretation using inductive and deductive reasoning.


(3) the ability to develop a scientifically informed position on some of the bioethical and social issues related to the practice and application of genetics research.

  Fourth: Expected Learning Outcomes 

1. Students will be able to explain the scientific method. a. Formulate testable hypotheses b. Evaluate the validity of research results.

2. Students will be able to describe the flow of genetic information from DNA to RNA to protein. a. Describe the composition and structure of DNA and the basic steps of DNA replication b. Describe the composition and structure of RNA and the basic steps of transcription c. Describe the composition and structure of protein and the basic steps of translation d. Describe the structure and function of a gene e. Describe examples of human genetic disorders caused by gene mutations and chromosomal rearrangements 3. Students will be able to describe and apply the principles of Mendelian genetics. a. Explain Mendel’s Principles of Segregation and Independent Assortment b. Describe the chromosomal basis of inheritance c. Explain linkage, recombination, and the mapping of genes on chromosomes d. Describe non-Mendelian inheritance.

3. Students will be able to explain how genes are regulated a. Explain the regulation of genes in prokaryotes b. Explain the regulation of genes in eukaryotes c. Describe cell-cycle regulation and the genetics of cancer d. Explain how genetics is used to study development e. Describe the genetic analysis of populations
Fifth : Course Plan  Distribution & Learning  Resources
	Learning Resources  
	Topics to be Covered
	Week

No.

	Textbook and handouts
	Introduction to the course and the study of genetics.

Mitosis and Meiosis
	1. 

	
	
	

	
	Mendelian Genetics: Monohybrid crosses

Mendelian Genetics: Dihybrid and Trihybrid crosses
	2. 

	
	
	

	
	Sex Determination and Sex Linkage
	3. 

	
	Mendel Modified: Incomplete dominance, lethal alleles,  and multiple alleles
	4. 

	
	Modified Ratios: Gene Interactions
	5. 

	
	Pedigrees and Probabilities
	6. 

	
	Quantitative Traits, Genetic Testing

Quantitative Genetics
	7. 

	
	
	

	
	First Exam
	

	
	DNA Structure  and DNA Replication
	8. 

	
	Gene Expression: Transcription

Gene Expression: RNA Processing
	9. 

	
	
	

	
	Gene Expression: Translation
	10. 

	
	Control of Gene Expression in Prokaryotes
	11. 

	
	Control of Gene Expression in Eukaryotes
	12. 

	
	Second Exam
	

	
	Chromosomal Mutations: Changes in Structure
	13. 

	
	Chromosomal Mutations: Altered Chromosome Number
	14. 

	
	DNA Mutations
	15. 


Sixth : Teaching Strategies  and Methods   
	Teaching Strategies and Methods
	No 

	   Formal teaching lectures
	1

	   Discussion
	2

	   Homeworks
	3


Seventh : Methods of Assessment 

	Proportion of Final Evaluation
	Evaluation    Methods of 
	Week & Date
	No.

	25%
	First exam
	on 6th week
	1.

	25%
	Second exam
	on 12th
	2.

	50%
	Final Exam
	
	3.

	(100%)
	
	Total


Eighth : Required Textbooks 

- Primary  Textbook: 
·  Hartl, D L. Essential Genetics: A Genomics Perspective. 6th edition. Sudbury, MA: Jones and Bartlett Publishers, 2014.
          - Secondary References 
· Concepts of Genetics, Klug, Cummings, Spencer, and Palladino Pearson Benjamin Cummings.

· Griffiths, Anthony J. F., Jeffrey H. Miller, David T. Suzuki, Richard C. Lewontin, and William M. Gelbart. An Introduction to Genetic Analysis. 7th ed. New York: W. H. Freeman, 2000.
Ninth : General  Instructions 
	Additional Notes, Office hours, Incomplete Exams, Reports, Papers,  …etc
	No 

	Office hours: average  3 h/w
	1

	Student attendance is checked during lecture hours
	2

	
	3


