
المــــــــــركز الوطــــــــــني لضمـــــــان جـــــــــودة واعتمــــــــاد المــــــــؤسسات التعليميـــــــــة و التـــــــــــدريبية 




[image: ]









المتطلبات الأكاديمية للمقرر الدراسي

اسم المؤسسة التعليمية:   Dorob al itussm Institute for Medical Sciences
اسم البرنامج التعليمي:Medical Laboratories 
اسم المقرر: علم الفيروسات  Virology
رمز المقرر:   MLT 262 
الفصل/العام الدراسي:      2025













المتطلبات الأكاديمية للمقرر الدراسي

1. معلومات عامــــــــــــــــة: General Information 


	1
	اسم المقرر الدراسي
	Virology

	2
	رمز المقرر
	MLT 262

	3
	منسق المقرر
	

	4
	القسم / الشعبة التي تقدم البرنامج
	 Medical Laboratories

	5
	الأقسام العلمية ذات العلاقة بالبرنامج
	-

	6
	الساعات/الوحدات الدراسية للمقرر
	4/3/week

	7
	اللغة المستخدمة في العملية التعليمية
	English

	8
	السنة الدراسية/ الفصل الدراسي
	Sixth Semester

	9
	تاريخ وجهة اعتماد المقرر
	DD/MM/YYYY



1.1 عدد الساعات الأسبوعية:
2

محاضرات       معامل                    تدريب  	          المجموع	     4
2
  

1.2 نوع المقرر
	 عام
	
	تخصصي
	
	اختياري
	
	داعم
	





2-أهــــــداف المقرر: Course objectives
 Upon completion of this course, students will be able to:
   
1-Describe the fundamental properties of viruses, including structure, classification, replication strategies, and pathogenesis.
2-Explain the principles and perform the core laboratory techniques used in virological diagnosis, including cell culture, serology, and molecular methods.
3-Correlate specific viral pathogens with their associated clinical syndromes, epidemiology, and modes of transmission.
4-Apply biosafety principles and practices appropriate for handling viral agents in a diagnostic laboratory setting.
5-Interpret laboratory data to support the diagnosis, management, and public health surveillance of viral infections.



3. Intended Learning Outcomes (ILOs)
A. Knowledge and Understanding
	Code
	Outcome

	A.1
	Describe the general structure, genomic organization, and classification criteria of viruses.

	A.2
	Explain the multi-step viral replication cycle (attachment to release) for different viral families.

	A.3
	Outline the pathogenesis of viral infections, including mechanisms of cell damage, immune response, and persistence.

	A.4
	Identify the major viral pathogens affecting different organ systems and their associated diseases.

	A.5
	Recall the principles of epidemiology, prevention (vaccines), and antiviral strategies for common viral infections.



B. Mental Skills
	Code
	Outcome

	B.1
	Analyze clinical and epidemiological data to hypothesize the most likely viral etiology of an infection.

	B.2
	Select the appropriate laboratory diagnostic algorithm (e.g., serology vs. PCR vs. culture) based on the clinical scenario and stage of infection.

	B.3
	Interpret and correlate results from different virological tests to reach a diagnostic conclusion.

	B.4
	Evaluate the public health implications of a viral outbreak based on transmission dynamics and virulence.

	B.5
	Troubleshoot unexpected results or contamination in virological assays.



C. Practical and Professional Skills
	Code
	Outcome

	C.1
	Perform safe specimen collection, processing, and inactivation for viral diagnosis.

	C.2
	Demonstrate basic virological techniques, including cell culture maintenance and inoculation for viral isolation.

	C.3
	Conduct serological assays for viral antigen and antibody detection (e.g., ELISA, rapid tests).

	C.4
	Perform molecular assays for viral detection and quantification (e.g., PCR, RT-PCR).

	C.5
	Adhere strictly to biosafety level 2 (BSL-2) protocols and manage biohazardous waste appropriately.



D. General and Transferable Skills
	Code
	Outcome

	D.1
	Communicate virological findings clearly and accurately in written laboratory reports.

	D.2
	Collaborate effectively within a laboratory team to process specimens and manage workflow during a simulated outbreak investigation.

	D.3
	Utilize scientific databases and resources to research emerging viral pathogens and diagnostic updates.

	D.4
	Apply critical thinking and problem-solving skills to diagnostic challenges in virology.

	D.5
	Demonstrate professional responsibility, ethical conduct, and an understanding of the laboratory's role in infection control.



4. Course Contents (Weekly Schedule - 16 Weeks)
	Week
	Theory Topics (2 hours/week)
	Practical / Lab Work (2 hours/week)
	Total Weekly Hours

	Week 1
	Introduction to Virology: History, Properties, & Classification
	Lab Safety, Biosafety Levels (BSL-2), & Specimen Handling for Virology
	4

	Week 2
	Viral Structure, Genomes, & Taxonomy
	Microscopy of Viral Effects: Cytopathic Effect (CPE) Demo via Slides/Virtual Platform
	4

	Week 3
	Viral Replication Cycle: General Principles
	Preparation & Maintenance of Cell Culture Lines (Demonstration)
	4

	Week 4
	Pathogenesis of Viral Infections
	Viral Inoculation of Cell Cultures & Observation for CPE (Simulation)
	4

	Week 5
	Diagnostic Virology I: Classical Methods (Culture, EM, Histology)
	Hemagglutination & Hemagglutination Inhibition Assays
	4

	Week 6
	Diagnostic Virology II: Serological Methods
	Enzyme-Linked Immunosorbent Assay (ELISA) for Viral Antigen/Antibody
	4

	Week 7
	Diagnostic Virology III: Molecular Methods
	Midterm Review / Case Study Workshop
	4

	Week 8
	Midterm Exam (Theory + Practical)
	-

	Week 9
	Respiratory Viruses: Influenza, RSV, Adenovirus, SARS-CoV-2
	Rapid Antigen Testing & Immunofluorescence (IFA) Simulation
	4

	Week 10
	Enteric & Hepatic Viruses: Rotavirus, Norovirus, Hepatitis A-E
	Nucleic Acid Extraction from Simulated Samples
	4

	Week 11
	Herpesviruses & Persistent Infections
	PCR/RT-PCR Setup & Principles for Viral Detection
	4

	Week 12
	Arboviruses & Zoonotic Viruses
	Analysis & Interpretation of PCR Gel Electrophoresis Results
	4

	Week 13
	HIV & Other Retroviruses
	Serological Diagnosis of HIV (Algorithm Case Study)
	4

	Week 14
	Viral Vaccines, Antivirals, & Infection Control
	Viral Load Quantitation & Antiviral Resistance (Case-Based Learning)
	4

	Week 15
	Emerging Viruses & Outbreak Investigation
	Integrated Case Study: Full Diagnostic Workflow from Sample to Report
	4

	Week 16
	Final Examinations
	-

	Total Hours
	32 Theory Hours
	32 Practical Hours
	64 Hours







5-Teaching and Learning Methods
Interactive Lectures: Using high-quality images, animations, and models to illustrate viral structure, replication cycles, and pathogenesis
Hands-On & Simulated Laboratory Sessions: Practical training in key techniques, with simulations for high-containment procedures (e.g., viral culture).
Case-Based Learning (CBL): Analysis of clinical cases with accompanying lab data to develop diagnostic reasoning and test selection skills.
Problem-Based Learning (PBL): Small-group investigation of outbreak scenarios requiring selection of diagnostic and public health measures.
Demonstrations: Live or video demonstrations of advanced techniques (e.g., electron microscopy, viral plaque assay).
Virtual Laboratories: Use of online platforms for simulating biosafety procedures and molecular assay setup.
E-Learning Modules: Access to video libraries of techniques, pathogen profiles, and self-assessment quizzes
 طرق التقييم 6. Assessment Methods 

	Assessment Method
	Date of Assessment
	Weight

	1
	Quizzes & Class Participation
	Throughout Semester
	10%

	2
	Practical Assignments & Lab Work
	Throughout Semester
	30%

	3
	Midterm Exam (Theory + Practical)
	Mid-Semester
	20%

	4
	Final Project
	End of Semester
	20%

	5
	Final Exam (Theory + Practical)
	End of Semester
	20%

	Total
	
	100%



7. References and Periodicals المراجع والدوريات
	Type
	Title
	Author(s)
	Publisher
	Edition

	Core Textbook
	Fields Virology (Fundamentals)
	Howley, P.M., Knipe, D.M., et al.
	Lippincott Williams & Wilkins
	7th

	Core Textbook
	Principles of Virology
	Flint, S.J., Racaniello, V.R., et al.
	ASM Press
	5th

	Practical Guide
	Virology: Methods and Protocols
	Dawson, W.O.
	Humana Press
	2th

	Recommended Journal
	Journal of Virology
	-
	American Society for Microbiology
	-

	Recommended Journal
	Clinical Microbiology Reviews
	-
	American Society for Microbiology
	-

	Key Online Resource
	CDC Viral Diseases Website & WHO Virus Factsheets
	-
	CDC / WHO
	-



  الإمكانات المطلوبة لتنفيذ المقرر    Facilities and Resources Required8- 

Lecture Hall: Equipped for high-resolution projection of electron micrographs, viral models, and animations.
Virology / BSL-2 Laboratory:
Class II Biosafety Cabinets: For all manipulations of potentially infectious materials.
Cell Culture Facility: Incubators (CO₂), inverted microscopes, laminar flow hoods for tissue culture work.
Serology Area: ELISA plate readers, washers, incubators, and immunofluorescence microscopes.
Molecular Biology Area: Dedicated space for RNA/DNA extraction, PCR workstations, thermal cyclers, and gel electrophoresis systems.
Freezer Storage: -20°C and -80°C freezers for storing viral stocks, samples, and reagents.
Autoclave: For decontamination of all biohazardous waste.
Simulation Samples: A bank of inactivated viral antigens, simulated patient sera, and nucleic acids for safe practical work.
Virtual Learning Environment (VLE): For hosting SOPs, safety protocols, virtual labs, case studies, and discussion forums.
Access to Current Guidelines: CDC, WHO, and CLSI guidelines for viral diagnostics and biosafety.

منسق المقرر...........................................     التوقيع ...............................…

 
منسق البرنامج..........................................    التوقيع ...................................


التاريخ....../......../........م
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مصفوفة المقرر الدراسي: علم الفيروسات (MLT 262) Virology 

	الأسبوع الدراسي
	 (A)المعرفة والفهم
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