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An-Najah National University

Faculty of Agriculture

Department of Plant Production and Protection
	Course title and number
	Genetics  24231

	Instructor(s) name(s)
	Dr. Heba Al-Fares

	Contact information
	Heba-alfares@najah.edu

	Semester/ academic year 
	Second Semester 2011/2012

	Compulsory / Elective 
	Compulsory 

	Prerequisites 
	General Biology 2 and General Biology 2 lab 

	Lectures 
	Monday and Wednesday  12:30 – 2 

	Lab.
	Thursday 8 -10

	Course Contents 

(description)
	This course presents the principle and evidence leading to our understanding of gene concept and the role of DNA as genetic material. Patterns of inheritance, the relationship between genotype and phenotype, and the transmission, coding and expression of genetic information are also included.

	Course Objectives
	Introduce students to the principles of genetics and heredity of characters and the role of the DNA as genetic material. 

	Intended learning

Outcomes and Competences
	At the end of this course students should be able to:

1. Recognize the basic role of chromosome as carriers of the genetic material 

2. Recognize the phase of cell cycle and cell division

3. Understand the structure of DNA and the mechanisms of replication, transcription and translation.

4. Understand and explain the rules of Menedlian and non Mendelian inheritance

5. Understand the inheritance of quantitative traits of importance in agriculture

6. Recognize the basic concepts of population genetics.

7. Understand the basic biotechnology related to genetic manipulation of plants and animals.

	Textbook and 

References

(Online Resources)
	Required Textbook:

Brooker, RJ (2005). Genetics: Analysis and Principles. 2nd edition, McGraw-Hill Higher education.

Other useful resources:

Lewin, B (2004). Gene VIII. Pearson Prentice Hall.

Griffiths, Anthony J.F., Gelbart, William M., Lewontin, Richard C., Miller, Jeffrey H. (2002). Modern Genetic Analysis: Integrating Genes and Geneomes. 2nd edition, W. H. Freeman and Company. New York.

Peter, R (2008). Biology. 8th edition, McGraw-Hill Higher Education. 

	Assignment Criteria
	Activity 
	Percent 

	
	First Exam
	15 %

	
	Second Exam
	15 %

	
	Quizzes 
	5 %

	
	Lab.
	25 %

	
	Final Exam
	40 %

	Week 
	Subject 

	1
	Cells and Chromosomes (Basic Cell Biology):

· Structure of Prokaryotic and Eukaryotic Cells

· Functions of cell organelles 

· Classification of Chromosomes

· Chromosomal Aberration  

· Haploids and Euploids

	2
	The Cell Cycle and Cell Division:

· Phases of the Cell Cycle

· Mitosis 

· Meiosis 

	3


	Structure of DNA:

· The Double Helix Model 

· Nucleotides the Building Blocks of DNA

DNA Replication:

· Replication in Bacteria

· Replication in Eukaryotes   

	4
	DNA Transcription:

· The Central Dogma of Genetics

· Promoters, Transcription Factor, and RNA Polymerases

· Steps of Transcription 

· Post-Transcriptional Modifications, of RNA

	5
	Translation of RNA (Protein Synthesis)

· Overview 

· Structure of tRNA and Ribosome's

· Steps of Translation

·  Gene Structure and Function

	6
	1st Exam

	7
	Mendelian Genetics (Discovering the Laws of Inheritance):
· The Experiments of Mendel

· The monohybrid Cross

· The Dihybrid Cross

· The law of Independent Assortment

· Use of the Probability Laws and Statistics in Genetics

	8
	Modification of Mendelian Ratios:

· Incomplete dominance

· Multiple Alleles and Codominance

· Overdominance

· Epistasis 

· Incomplete Penetrance 

	9
	Linkage and Genetic Mapping in Eukaryotes:

· Linkage and Crossing Over

· Genetic Mapping in Plants and Animals 

	10
	Non-Mendelian inheritance:

· Maternal Effect

· Epigenetic Inheritance 

· Extranuclear Inheritance

	11
	Introduction to Population Genetics

· Gene and Genotypic Frequencies

· Hardy- Weinberg Law

	12
	2nd Exam

	13
	Introduction to Inheritance of Quantitative Traits:

· Genotype by Environment Interaction

· Components of Phenotypic Variation
· Heritability

	14
	Recombinant DNA Technology:

· Gene Cloning

· Detection of Genes and Gene Products

	15
	Biotechnology and Molecular Markers

· Genetic Manipulation of Plants and Animals

· DNA Fingerprinting

· Human Gene Therapy

	16
	Final Exam
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