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	Course code


	Title
	Credit Hours
	Year/Term

	BCH 361
	Molecular Biology
	4 (3+1)
	1433-34H/ 1st Term




* Course Description: 
Molecular biology deals with the central dogma of biology by discussing the most important molecules in cells (DNA, RNA, and protein) and how their synthesis (DNA replication, transcription, RNA processing, and translation) is regulated.
This course will cover the techniques and experiments used to discern these mechanisms. In addition, the course will take an in-depth look at the metabolic pathways that are involved in the synthesis of the building block of DNA and RNA and the metabolic disorders that result from the abnormalioties of their breakdown. 
Cell cycle regulation and its link to cencer will also be discussed in this course. 

The students are required to be active throughout the semester and to  take advantage of every possible resource that will help them to successfully complete this course.
* Course Objectives: 
By the end of the semester, the students are expected to  accomplish the following:

1. Explain and furnish examples of how ionic, hydrophobic and hydrogen bonding interactions determine the structure of nucleic acids.
2. Compare and contrast the mechanisms of bacterial and eukaryotic DNA replication, DNA repair, transcription, and translation.

3. Explain how DNA topology and chromatin structure affects the processes of DNA replication, repair, and transcription.

4. Give examples of DNA and histone modifications and predict how these will influence gene expression.

5. Describe mechanisms by which DNA can be damaged and explain the molecular mechanisms by which protein complexes repair different forms of DNA damage.

6. Describe how pre-mRNA splicing occurs and elucidate how alternative splicing generates protein diversity.

7. Explicate the molecular mechanisms behind different modes of gene regulation in bacteria and eukaryotes at both pre- and post-transcriptional levels.
8- Know how nucleotide metabolism is regulated and link that to how certain human diseases evolve as a result of the dysregulation of this pathway

9- Describe the molecular mechanisms of cell cycle regulation and link that to cancer development
8. Compare and contrast various ways in which gene expression is regulated by small RNAs.
9. One of the main goals in this course is to teach students how to “think” and develop critical and scientific thinking.

* References:
1. Biochemistry, 6th edition, by Berg JM, Tymoczko JL, and Stryer L, W.H. Freeman and Company (2006).
2. Molecular Biology: Principles and Practice - 5th edition. By Michael M. Cox., Jennifer Doudna & Michael O'Donnell. 
3. Molecular Biology, 5/e, by Robert F. Weaver (2012).

* Assessment Scheme:
Theoretical Part                                                   35%
1st Continuous Exam                                          12%

2nd  Continuous Exam                                        12%

Quizzes (2)                                                              5%

Homework                                                                6%

Practical Part                                                         25%
Quizzes (5)                                                               10%

Reports (10)                                                              6%

Written Exam                                                            6%

Oral Question                                                            3%                                                         

Final Exam                                                                40%

------                                                                           ------

Total                                                                         100%
Lectures: 
The lecture notes (Power point slides) will be sent to the students by email and will  also available on the following web page:           http://fac.ksu.edu.sa./sdaihan/home
Lecture slides will be available 1-2 days prior to the lecture. These will serve as a guide to what the students should focus on in the assigned readings. The power point slides are NOT a good substitute for attending lecture. There will be additional material covered in lectures that will not be on the copy of the slides. Certain topics from the textbook will be emphasized while others will be ignored. Thus students risk missing important information if they do not attend lectures. If a student misses a lecture, he/she should make arrangements with a class leader to get their class notes.
Examinations: 
Exams will cover all material discussed in lecture and tutorial and will comprise of a combination of multiple choice, short answer, and short essay questions. The final exam will be cumulative, but the emphasis will be on the material covered in the latter third of the  lectures. Working on problems during tutorial will be crucial, in order to do well in the exams. If a student misses an exam due to a documented health or family related emergency,  he/she MUST contact the exam committee and submit the relevant papers, including the substituted exam form and the Medical report or any other document(s) to request a deferred exam. The committee may or may not grant the students request for a deferred exam.
During the lecture oral questions will be offered and the students may freely discuss the question with their colleagues and try to figure out the answer together. During the quizzes, students must answer the quiz on the exam sheet which will take 10 minutes to answer.
First Continuous Exam:         WED- 1/12/1433H , 17/Oct/2013.

Second Continuous Exam:     WED- 28/2/1434H


Course Outline (Schedule)

Time & Venue: 
Section 1 (Saturday, Monday & Wednesday 9:00 a.m. – 9:50 a.m.)  Building 8 room no. 696.
	Teachers
	Office
	E-mail

	Dr. S. Al-Daihan
	Bld.8, level3, ro. No. 692
	sdaihan@ksu.edu.sa

	Miss. Atika Al-Shummeri
	Bld.8, level1, ro. No. xx
	 ahalshammari @ksu.edu.sa


	Week
	Topics

	1
	Prelude 
-Definition of molecular biology : brief and comprehensive
- Introduction- the central dogma of molecular biology
- Applications of molecular biology
- The era of  genomics

- History:  major events in the history of molecular biology
-Significance: Nobel prizes in molecular biology and biotechnological

	2
	Early experiments that led to the discovery of DNA as the genetic material. 

	
	Foundation:

-Biology; cellular components

-Chemistry: chemical Bonds.

	3
	Nucleotide metabolism:

-Nucleotides and nucleosides, importance of nucleotides, nucleotide functions; synthesis: de novo versus salvage pathway, regulation of the two pathways, diseases associated with defects in the synthesis and breakdown of the nucleotides.
Applications of the concept ‘bench to bed’ using examples from this module


	4
	Nucleic acid structure:

Primary and secondary structure of DNA and RNA, different forms of DNA structure, non-canonical DNA structure, topology, physical properties of DNA and RNA.


	5
	Nucleosomes, chromatin, and chromosome structure:  
The need to organize DNA into a higher order structure; Structure of nucleosomes, chromatin and chromosomes.

Euchromatin versus heterochromatin. 

Modification of chromosome structure.

	First continuous exam (10%)

For the above lectures

	6
	Genome structure and organization

The landscape of the human genome

Definition of the components of the human genome

Comparing the human genome to the bacterial, yeast and another mammalian genome.

	Week
	Topics

	7, 8
	The Cell Cycle and DNA Replication 

Definition, stages of the cell cycle.

Regulation of the cell cycle; CDK, cyclins, checkpoints; oncogenes, and tumor suppressor genes, cell cycle and cancer.
Applications of the concept ‘bench to bed’ using examples from this module

Initiation, termination, and regulation of replication

	9
	Gene expression: The Genetic Code and Transcription; basic principles; post transcriptional changes;  Regulation of gene expression: Antibiotic inhibitors of transcription.


	10
	Gene Expression 2: Translation; Antibiotic inhibitors of translation, Protein Sorting and targeting.

	11
	The Regulation of Gene Expression: 
Regulation of gene expression in bacteria 


	Second continuous exam (11%)

For the above lectures

	13
	Regulation of gene expression in eukaryotes
Regulation of gene expression by small RNAs


	14
	Revision
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