Practical applications in molecular biology
Jordan University for Science and Technology
Faculty: Graduate studies .
Department: Forensic medicine, science and toxicology.
Course title: Practical applications in molecular biology
Course code: M770.
Credit value: 3 hours.
Duration of course: 16 weeks, 3 hours (one theory, two practical).
Lecture ,Course: Lectures once per week.
Course Director: Dr. Saied Ali Jaradat
sjaradat@just.edu.jo
Prerequisite: None

Course goals:
Molecular biology techniques are growing fast to change the different aspects in the genetic fields and managements. This course will focus on the molecular and chromatographic techniques commonly used and useful in research and practice. The main focus will be on understanding the principles and basic concepts of different instruments including spectrophotometric; chromatographic and DNA analysis techniques. Students will learn the data analysis and how to utilize these instruments to detect low concentration levels. Additionally; student will expose to instrumentation settings to get more information and confirmation on the results. Students will learn about modern molecular and toxicological subjects and advance techniques in both fields.
Learning outcomes:
Subject specific skills:
1.
 Understanding the basic principles of different molecular and toxicological techniques.
2.
 Acquire knowledge about the different spectrophotometric, chromatographic and molecular techniques used in the analysis of chemical and biological substances including: DNA, proteins, amino acids, drugs or metals.
3.
 Understanding the detailed methods of sample selection, handling, storage and data interpretations  

Academic Skills :

Students are expected to have a good knowledge and scientific skills regarding the different techniques used for chemical and molecular analysis using variant instruments with different settings, applications and detection modes.
Students Skills: 
           Students are expected to know:
1. Basic principles for each analytical technique.
2. Principles for each instrument work mode of detection and it practical applications..
3. Important points regarding forensic data interpretation in relation to molecular and toxicological data analysis.
Teaching methods:
Include lectures given by the laboratory staff and reports prepared by students to encourage skills development as self expression, discussion and team work. Teaching tools include power point presentations and transparencies.
Assignments:
 
Each student is assigned one topics for each method and instrumental application in which he/she explores the assigned references, literatures, and internet where he/she will write an assay in organized and scientific form which will be discussed after each experiment.
Evaluation: 

• 30% for reports and experimental performance.
• 20% for course activity.
• 50% for final exam. 

Course Materials:
• Principles of Instrumental Analysis, by Douglas A. Skoog.
• Quantitative chemical analysis, by Daniel C. Harris.
• Molecular biology manuals.
• Related literatures from internet.
Syllabus Plan :

	Week 
	Date  
	Topic
	Lecturer

	
	
	Toxicological Applications
	

	1
	
	Introduction /Orientation
	Dr. S Jaradat

	
	
	Spectrophotometric principles
	

	2
	
	Sample preparation in toxicology
	

	
	
	Principles of substance separation
	

	3
	
	TLC
	

	
	
	HPLC
	

	4
	
	GC
	

	
	
	Capillary electrophoresis CE
	

	5
	
	Atomic Absorption spectroscopy
	

	
	
	Forensic applications and
interpretations
	

	6
	
	Reports discussion
	

	
	
	Reports discussion
	

	7
	
	Molecular and DNA applications
	

	
	
	DNA Extraction and samples
	

	8
	
	DNA Extraction and product
	

	
	
	Principle of PCR
	

	9
	
	Applications of PCR
	

	
	
	Gel electrophoresis
	

	10
	
	Mutation detection
	

	
	
	Real time PCR principles
	

	11
	
	RT-PCR Applications
	

	
	
	DNA finger print principles
	

	12
	
	DNA sequencing techniques
	

	
	
	Applications in forensic science
	

	13
	
	Applications in forensic science
	

	
	
	Reports discussion
	

	14
	
	Mitochondrial DNA
	

	
	
	Forensic application of Mitochondrial DNA
	

	15
	
	Report discussion
	

	
	
	Report discussion
	

	16
	
	Final Examination
	


