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Course Curriculum for Master Degree in  

Applied Biological Sciences 

 

 

The Master Degree in Applied Biological Sciences, is awarded by the Faculty of 

Graduate Studies at Jordan University of Science and Technology (JUST) upon the 

fulfillment of the following requirements: 

 

1. Compliance with the J.U.S.T. Master Degree regulations approved by the Dean 

Council (No. 492/2006), dated 8/8/2006. 

2. Successful completion of (34) credit hours in thesis track. 

 

1. Compulsory Requirements: (16) credit hours as follows: 

Course Code Course Name Credit Hours 

BIO 734 Advanced Immunology 3 

BIO 741 Biochemistry  3 

BIO 742 Molecular Biology  3 

BIO 795 Seminar  1 

BIO 797 Research Methods  3 

CIS 700 Computer Applications 1 

MATH 730 Advanced Biostatistics 2 

 

2. Elective Requirements: (9) credit hours from the following*: 

Course Code Course Name Credit Hours 

BIO 712 Advanced Cell Biology  3 

BIO 713 Cellular Membranes  3 

BIO 715 Advanced Histochemistry  3 

BIO 728 Advanced Ecology  3 

BIO 731 Advanced Microbiology  3 

BIO 732 Molecular Virology   3 

BIO 733 Molecular Parasitology  3 

BIO 743 Regulation of Gene Expression 3 

BIO 744 Advanced Microbial Genetics  3 

BIO 745 Advanced Developmental Genetics  3 

BIO 746 Molecular Diagnosis of Genetic Diseases 3 

BIO 747 Advanced Human Genetics 3 

BIO 791 Special Topics  3 

BIO 792 Advanced Plant and Animal Tissue Culture 3 

* The student is allowed to study up to 3 credit hours from courses of 700 or 800 level 
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offered by other programs related to his field of study upon approval of the Dean of 

Graduate Studies based on the recommendation of the departmental graduate studies 

committee. 

3.  Master Thesis (BIO 799): total of 9 credit hours as follows: 
Course Code Course Name Credit Hours 

BIO 799 A Master Thesis 9 

BIO 799 B Master Thesis 6 

BIO 799 C Master Thesis 3 

BIO 799 D Master Thesis 0 
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Course Description 
 

BIO 712: Advanced Cell Biology   (3 Credit Hours) 

The course will deal with the cell structure and function, biological membranes, 

transport across membranes and cell junctions. Also the cellular organelles will be 

studied in depth. Cytoplasmic matrix and proteins, cellular movement, extra cellular 

matrix, cell to cell recognition and adhesion, surface enzymes, cell migration, nerve 

cell function, cellular aspects of cancer and cellular aspects of immune response will 

also be covered during the course.  Most of the topics will be covered using recent 

paper, which will be presented by the student  from time to time. 

 

BIO 713: Cellular Membranes   (3 Credit Hours)  

This course deals with the biology of the biomembrane. Topics include structure and 

mechanism of membrane proteins; membrane biogenesis; membrane protein folding 

and stability; membrane homeostasis; mechanisms of membrane fusion and fission; 

lipid trafficking.  

  

BIO 715: Advanced Histochemistry   (3 Credit Hours) 

This course will cover advanced methods of fixation and preparations of plant and 

animal tissues using light as well as electron microscopy. Histochemical staining and 

studies of different normal and a diseased materials will be covered in addition to 

protein synthesis and cellular elements. Immunocytochemical methods of studying 

tissues will be included in addition to freezing microtomy and flourescence 

microscopy. 

  

BIO 728: Advanced Ecology   (3 Credit Hours) 

This course is devoted to study important ecological cases as the importance and the 

dynamic of groups, the reaction between similar and different strategies of 

reproduction in the ecological aspect . Study also the biology of Islands and areas and 

the new terms in modern ecology. 

 

BIO 731: Advanced Microbiology   (3 Credit Hours) 
This course describes in detail the composition and the molecular organization of the 

microbial cells. Recent approaches for bacterial taxonomy in comparison with the 

classical approaches. Bacterial metabolism regulation and control. The role of 

microorganisms at a molecular level, on medicine and environment. 

  

BIO 732: Molecular Virology   (3 Credit Hours) 

This course emphasizes reading and discussion of papers from the primary literature. 

Topics covered include virus replication and gene regulation, oncogenic 

transformation, virus-cell interactions, interactions of viruses with the immune 

system, and molecular approaches to new anti-viral agents. 

 

BIO 733: Molecular Parasitology   (3 Credit Hours) 

This course provides a modern view of approaches to the understanding of parasites 

and uses particular examples to show how the application of molecular biology has 

revealed novel aspects of parasite and vector biology . It covers many of the 

application of the techniques described in the other analytical and practical modules  

in particular, it illustrates how molecular studies have given insight into and 

explanations of novel differences between host and parasite genomes ,gene expression 
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strategies and the development of resistance to anti-parasite drugs.  

 

BIO 734: Advanced Immunology   (3 Credit Hours) 

This course will cover the biological aspects of the immune response, cellular 

interactions in the immune response, introduction to allergy, IgE-mediated and 

delayed type hypersensitivity, transplantation and tumor immunology, autoimmunity, 

immunodificiency. 

 

BIO 741:  Biochemistry   (3 Credit Hours) 

This course will deal with the chemistry of amino acids, their structure, properties and 

function.  The structure of proteins, levels of organization and sequencing. Also it will 

deal with biological membranes, synthesis of artificial membranes and their 

applications in addition to enzyme action and modes of inhibition. Students will be 

asked to deliver a presentation in addition to discussion of recent papers at least once 

a month. 

 

BIO 742:  Molecular Biology   (3 Credit Hours) 

The course will cover the following: Cell fractionation, nucleic acid isolation, 

purification and characterization using electrophoresis, southern hybridization, 

interkingdom genetics exchange, gene expression and gene regulation, gene cloning 

and their analysis and screening of recombinant DNA oncogenes and antioncogenes, 

DNA-based  diagnosis of genetic disease, RFLP and PCR.  The course will include 

students presentation of some topics 

 

BIO 743:  Regulation of Gene expression   (3 Credit Hours) 

The course covers advance topics of gene regulation in both prokaryotes and 

eukaryotes. Topics include gene regulation at the transcription and postranscription 

levels. DNA - protein interactions causing activation and repression of gene 

expression will be covered. Topics also include; Transcription factors and cell type - 

specific transcription, transcription factors and developmentally regulated genes , 

Transcription factors and human diseases . 
 

BIO 744:  Advanced Microbial Genetics   (3 Credit Hours) 

This course is designed to upgrade the basic aspects of cell growth, reproduction and 

differentiation of microorganisms by introducing the most recent and advanced 

findings in relation to those subjects. It will include the advanced theories and 

applications of DNA manipulation gene structure and gene expression, and microbial 

biotechnology.  

 

BIO 745:  Advanced Developmental Genetics   (3 Credit Hours) 

The course introduces the concept and the current methods pertaining to 

developmental genetics through discussions of the developmental biology of five 

animal model systems that span a great range of complexity and phylogenetic 

distance: nematode, sea urchin, fruit fly, the frog, and the mouse.  With emphasize on 

special and temporal gene expression and gene regulation through development. 

Current topics from current periodicals will be covered.  Each student should write a 

term paper and present it in a seminar. 

BIO 746: Molecular Diagnoses of Genetic Diseases   (3 Credit Hours) 

This course covers various methods of diagnosis of human genetic diseases such as 

biochemical methods, PCR, and pedigree analysis. Each student is expected to deliver 
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a seminar in current literature of the topic, writing a term paper and passing the 

required exams.  

 

BIO 747: Advanced Human Genetics   (3 Credit Hours) 

This course explores the human genetics, genetic disorders, genetic testing, fetal 

development and testing. The course will include the following topics; the genetic 

basis of heredity, the chromosomal and single gene basis of human traits, the human 

genome project and modern technology of gene sequencing and mapping, human 

genetic abnormalities and diseases, the ethics of genetic testing, the stages of 

embryonic and fetal development and the subsequent fetal testing and genetic 

screening during these developmental stages. Students will research and present 

information and supported opinions on various current issues in reproductive health 

and technology, such as in vitro fertilization (IVF), pre-implantation genetic testing, 

cloning, multiple pregnancies, overpopulation, DNA fingerprinting, and gene therapy.  

 

BIO 791: Special Topics   (3 Credit Hours) 

This course will cover other topics that are not described in the program.  It will cover 

recent and varied scientific topics that will enhance the student’s knowledge. 

 

BIO 792: Advanced Plant and Animal Tissue Culture   (3 Credit Hours) 

This advanced course aims to give theoretical and practical fundaments of both 

animal and plant cell culture techniques and as such the course will be divided into 

two parts: plant cell culture and animal cell culture.  The students will be introduced 

to primary versus continues cell culture, organotypic and histotypic cultures as well as 

2-D and 3-D cultures. The plant part of the course will cover all aspects of micro-

porpagation techniques for producing different plant species. The course will include, 

a research project on a plant of choice, establishing seed, spore, and plant culture.  

 

BIO 795:  Seminar   (1 Credit Hour) 

Students should learn how to write proposal and present one seminar in biology based 

on recent scientific papers. 

 

BIO 797:  Research Methods   (3 Credit Hours) 

Students should learn how to write a scientific reports .The course is also directed 

towards orienting masters students into methods and skills needed for their studies.  

These skills include: using library facilities to obtain necessary literature (Biological 

Abstract, CD-ROM, and other indexes), thesis arrangement, experimental design, 

using computer soft ware, making posters and writing abstracts, developing and 

printing films, critical review of research papers, as well as rotation in active staff 

research laboratories for two weeks in each laboratory. 

 

BIO 799: Master Thesis   (9 Credit Hours) 

A topic for the thesis will be chosen for the student where he is expected to work 

under the supervision of one or more academic staff. The student is expected to 

conduct and write up the thesis and successfully defense his work at the end of his 

study. 


