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Course Code: BCH2203



(4 CU)

Course Description

This course exploring the explanation of central dogma of molecular biology through understanding of the aspects of molecular biology issues. It covers the structure and recombination of DNA and its function as instructional information in the cell; it is also discusses different types of RNAs and their processing as well as their role in protein synthesis. Moreover it covers transcription and translation processes that ends in protein synthesis and its targeting and assembly into different cell organelles. It ends with gene expression process and its regulation according to different theories.     

1. Course objectives
The objectives of Molecular Biology course are:

· To know the structure of DNA, its meeting and hybridization processes.

· To understand Enzymology of the DNA replication process and mechanisms of  recombination.

· To identify the processes behind the flow of genetic information from DNA to RNA and ending with protein synthesis.

· To cover the processes of protein targeting and assembly. 

· To give deep knowledge in gene expression and its regulation theories.

2. Teaching and assessment pattern

Duration of Course

The content of the course will be covered in 3-weeks academic semester with total 45 hours.

Mode of Instruction

· All of the instruction will be lecture-oriented and students can ask questions during the lecture.

· Students are encouraged to search for help outside the lecture room from course instructor. 

· Lecture notes will be given to the students however the students are encouraged to go for further readings from libraries and web/internet.

Assessment pattern

Reading List
The reading list will include but not limited to the following texts:

· Harper’s Biochemistry. (Murray R., Granner DK and Mayes L).

· Molecular Cell Biology (Lodish H, Berk A, Zipursky L and Masudaira P).

·  The World Of  The Cell. (Becker H, Reece J and Poenie T).

· Genes (Lewin B).

· Lecturer Notes: Ass. Prof. Dr. Menha Swellam notes for Molecular Biology 

Course outline
Central Dogma of Molecular biology

The principle of flow of genetic information from DNA to RNA to Protein. General outlines on the processes that involve DNA replication, transcription to RNA and translation .

DNA

DNA Structure, hybridization, melting and recombination. Enzymology of DNA replication, DNA organization in the genome. DNA packing and repairing processes.

RNA

Structure of different types of RNA and their processing.

Gene Expression

Genetic code, general stages of transcription, the casts of transcription in both prokaryotes and eukaryotes, RNA polymerases and structure of promoters in prokaryotes and eukaryotes. Transcriptional factors in both types. Retroviruses and retrotransposons movement. General steps of translation presses, the cast of translation characters. Protein targeting and sorting both co-translation and post-translation import.  

Regulation of Gene Expression

Gene regulation in prokaryotic and eukaryotic cells. Strategies of adaptive enzyme synthesis (catabolic pathway, anabolic pathway and effector molecules). Lactose (lac) system of E.coli and operon concept. Tryptophan (trp)operon concept as repressible operon. Control of transcription and initiation of translation . Attenuation mechanism  

Suggested Teaching Program
	Teaching items
	Teaching hours
	Assignments

	I. Central dogma of molecular biology

· Principle of genetic information flow

· Different processes involved in genetic information flow
	2 hours
	1

	II. DNA

· Structure (Alternative forms, Super-coiled)

· Denaturation and re-naturation

· Organization in the genome

· Sequencing (Chemical and enzymatical methods)

· Repeated sequences

· DNA packing

· DNA replication

· DNA repair

· Recombinant DNA
	15 hours
	2

	III. RNA

· Structure and processing of ribosomal RNA

· Structure and processing of transfer RNA

· Structure and processing of massenger RNA

· RNA splicing
	3 hours
	3

	IV. Gene Expression

· Genetic code

· Stages of transcription

· Transcription in prokaryotes

· Transcription in eukaryotes

· Retroviruses and retrotransposons
	15 hours
	4

	Teaching items
	Teaching hours
	Assignments

	· Casts of translation characters

· Stages of translation

· Non-sense mutation and suppressor RNA

· Protein targeting and sorting

· Co-translation import mechanism 

· Post-translation import mechanism
	
	

	V. Gene Regulation

· Strategies of adaptive enzyme synthesis

· Lactose system of E.Coli 

· Lac operon theory and its regulation

· Tryptophan (trp) operon theory and its regulation.

· Control of transcription both positive and negative control.

· Regulation after initiation of transcription (Attenuation mechanism).

· Gene regulation in eukaryotes.
	10 hours
	5

	VI. Test
	1 hour
	6

	VII. Exam


	3 hour
	7


Responsibility of the Student

Regular attendance, do all assignments, tests and exam.

Responsibility of the Course Lecturer

Regular and punctual teaching; accurate and prompt grading of assignments, test and examinations. Also available to assist students after formal lecture.
