
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Course Title:   Molecular Immunology 

Course Code:    BIO-6016 

Program: Master of Science in Applied Biology (Cell and Molecular  
                  Biology ) 

Department:   Biology 

College:   Sciences 

Institution:    Imam Mohammad Ibn Saud Islamic University  

Version:   1 

Last Revision Date:    Pick Revision Date. 

عبدالملك عبدالعزيز عبدالرحمن الناصر

عبدالملك عبدالعزيز عبدالرحمن الناصر

عبدالملك عبدالعزيز عبدالرحمن الناصر

حسن أحمد عبد الله رديني

حسن أحمد عبد الله رديني

حسن أحمد عبد الله رديني



 

2 
 

Table of Contents 
A. General information about the course: ................................................................ 3 

B. Course Learning Outcomes (CLOs), Teaching Strategies and Assessment 
Methods: ................................................................................................................... 4 
C. Course Content: ..................................................................................................... 7 
D. Students Assessment Activities: ........................................................................... 8 

E. Learning Resources and Facilities ͗ ......................................................................... 8 

F. Assessment of Course Quality: .............................................................................. 8 

G. Specification Approval Data:................................................................................. 9 
 

  

عبدالملك عبدالعزيز عبدالرحمن الناصر

عبدالملك عبدالعزيز عبدالرحمن الناصر

عبدالملك عبدالعزيز عبدالرحمن الناصر

حسن أحمد عبد الله رديني

حسن أحمد عبد الله رديني

حسن أحمد عبد الله رديني



 

3 
 

 

A. General information about the course: 
1. Course Identification: 

1. Credit hours: ( Lecture 2+ Lab 0 ) 
 
2. Course type 
A. ☐ University  ☐ College ☐ Department ☒ Track  
B. ☐ Required ☒ Elective 
3. Level/year at which this course is offered: ( undetermined) 
4. Course General Description: 
dŚŝƐ ĐŽƵƌƐĞ ĨŽĐƵƐĞƐ ŽŶ ƚŚĞ ŵŽůĞĐƵůĂƌ ĂŶĚ ĐĞůůƵůĂƌ ďŝŽůŽŐǇ ŽĨ ƚŚĞ ŝŵŵƵŶĞ response, in 
particular ƚŚĞ ŵĞĐŚĂŶŝƐŵƐ ƚŚƌŽƵŐŚ ǁŚŝĐŚ ƚŚĞ ŝŵŵƵŶĞ ƐǇƐƚĞŵ ŝĚĞŶƟĮĞƐ ĂŶĚ ĐŽŵďĂƚƐ 
ǀĂƌŝŽƵƐ ĂŐĞŶƚƐ. �ŵƉŚĂƐŝƐ ŝƐ ƉůĂĐĞĚ ŽŶ ďŽƚŚ ƚŚĞ ĐůĂƐƐŝĐĂů ĂŶĚ ƚŚĞ ƌĞĐĞŶƚ ĞǆƉĞƌŝŵĞŶƚĂů 
ĮŶĚŝŶŐƐ ƚŚĂƚ ŚĂǀĞ ƐŚĂƉĞĚ ŽƵƌ ƉƌĞƐĞŶƚͲĚĂǇ ĐŽŵƉƌĞŚĞŶƐŝŽŶ ŽĨ ŝŵŵƵŶĞ ƌĞĐŽŐŶŝƟŽŶ 
ƉƌŽĐĞƐƐĞƐ. dŚĞ ƐƉĞĐŝĮĐ ƐƵďƚŽƉŝĐƐ ĐŽǀĞƌĞĚ ŝŶ ƚŚŝƐ ĐŽƵƌƐĞ ŝŶĐůƵĚĞ ƚŚĞ ĚŝǀĞƌƐŝĨǇŝŶŐ ŶĂƚƵƌĞ ŽĨ 
ŝŵŵƵŶŽŐůŽďƵůŝŶ ƌĞĐĞƉƚŽƌƐ͕ ƚŚĞ ŝŶƚĞƌĂĐƟŽŶƐ ďĞƚǁĞĞŶ d ĐĞůůƐ ĂŶĚ D,� ŵŽůĞĐƵůĞƐ͕ ƚŚĞ 
ĂĐƟǀĂƟŽŶ ĂŶĚ ƐŝŐŶĂůůŝŶŐ ƉĂƚŚǁĂǇƐ ŽĨ ŝŶŶĂƚĞ ĂŶĚ ĂĚĂƉƟǀĞ ŝŵŵƵŶĞ ƌĞƐƉŽŶƐĞƐ͕ ĂŶĚ the 
molecular mechanisms of hypersensitivities and autoimmune diseases. 

5. Pre-requirements for this course (if any): 
 None 

6. Co-requisites for this course (if any): 
None 

7. Course Main Objective(s): 
This graduate course aims to introduce the students to an in-depth understanding of the concepts 
of ŝŵŵƵŶĞ ƌĞĐŽŐŶŝƟŽŶ. dŚĞ ĞŵƉŚĂƐŝǌĞĚ ƚŽƉŝĐƐ ŝŶĐůƵĚĞ molecules of the immune response, 
ĚŝǀĞƌƐŝĮĐĂƟŽŶ ŵĞĐŚĂŶŝƐŵƐ ŽĨ ŝŵŵƵŶŽŐůŽďƵůŝŶƐ and immunoglobulin ƌĞĐĞƉƚŽƌƐ. dŚĞ ĐŽƵƌƐĞ 
ĐŽŶƚĞŶƚ ĂĐƋƵĂŝŶƚƐ ƚŚĞ ƐƚƵĚĞŶƚƐ ǁŝƚŚ ƚŚĞ ŵŽůĞĐƵůĂƌ ŵĞĐŚĂŶŝƐŵƐ ŽĨ ŝŵŵƵŶŽĚĞĮĐŝĞŶĐǇ ĚŝƐĞĂƐĞƐ 
ĂŶĚ ƚŚŽƐĞ ŵĞĐŚĂŶŝƐŵƐ ĐůĂƌŝĨǇ ƚŚĞ ŝŶƚĞƌĂĐƟŽŶ ďĞƚǁĞĞŶ ƚŚĞ ĐĂŶĐĞƌ ĐĞůůƐ ĂŶĚ ŝŵŵƵŶĞ ƐǇƐƚĞŵ. dŚĞ 
ŵŽůĞĐƵůĂƌ �ŵŽŶŐ ƚŚĞ ŵĂŝŶ ĐŽƵƌƐĞ ŽďũĞĐƟǀĞƐ ĂƌĞ d ĐĞůů and Major Histocompatibility Complex 
(MHC) ŝŶƚĞƌĂĐƟŽŶƐ͕ ƐŝŐŶĂůůŝŶŐ ŵĞĐŚĂŶŝƐŵƐ of innate and adaptive immune responses. 
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2. Teaching Mode: (mark all that apply) 

No Mode of Instruction Contact Hours Percentage 
1 Traditional classroom я 100% 

2 E-learning - - 

3 
Hybrid 

• Traditional classroom 
• E-learning 

- - 

4 Distance learning - - 

 

 

3. Contact Hours: (based on the academic semester) 

No Activity Contact Hours 
1.  Lectures 30 
2.  Laboratory/Studio - 
3.  Field - 
4.  Tutorial                   - 
5.  Others (specify) ͙͙ - 

 Total 30 

 

 
B. Course Learning Outcomes (CLOs), Teaching Strategies and 
Assessment Methods: 
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Code 
 Course Learning Outcomes 

Code 
of 

CLOs 
aligne

d 
with 
the 

progr
am 

Teaching Strategies Assessment 
Methods 

1.0  
Knowledge and understanding 

  

1.1 
Outline the basic concepts of the 
innate and adaptive immune 
responses 

K1 -Lectures 
-Tutorials 
(Informative videos 
and internet 
resources). 
-Class discussion 

-Assignments 
-Participation 
-Presentation 
-Written 
exams 
 

1.2 
Identify the main chemical 
molecules mediating the immune 
responses 

K2 -Lectures 
-Tutorials 
(Informative videos 
and internet 
resources). 
-Class discussion 

-Assignments 
-Participation 
-Presentation 
-Written 
exams 
 

1.3 
Describe the signaling 
downstream of innate and 
adaptive immune responses 

K3 -Lectures 
-Tutorials 
(Informative videos 
and internet 
resources). 
-Class discussion 

-Assignments 
-Participation 
-Presentation 
-Written 
exams 
 

1.4 

Explain the main molecular 
mechanisms of hypersensitivity, 
autoimmune, and 
immunodeficiency diseases 
 
 
 
 
 

K4 

-Lectures 
-Tutorials 
(Informative videos 
and internet 
resources). 
-Class discussion 

-Assignments 
-Participation 
-Presentation 
-Written 
exams 
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Code 
 Course Learning Outcomes 

Code 
of 

CLOs 
aligne

d 
with 
the 

progr
am 

Teaching Strategies Assessment 
Methods 

2.0 Skills 

2.1 

Relate the diversification of 
immunoglobulin receptors to the 
various immune reactions to a 
wide range of antigens 

S1 
-Demonstrations 
-Class discussions 

-Presentation 
-Reports 

2.2 

Interpret and analyze the data of 
immune assays by employing 
critical thinking and the acquired 
knowledge in the area of 
molecular immunology 

S2 

-Demonstrations 
-Class discussions 

-Presentation 
-Reports 

   2.3 

Write a proposal and conduct 
experimental research work 
using the appropriate methods 
and techniques 

S3 
-Demonstrations 
-Class discussions 

-Presentation 
-Reports 

3.0 Values, autonomy, and responsibility 

3.1 

Demonstrate independence in 
performing lab work and show 
effective cooperation with a 
research team 

V1 
-Teamwork 
-Group Discussion 

-Presentation 
-Group 
reports 

3.2 

Participate actively in discussions 
of immunology issues and 
communicate scientific data 
professionally via oral 
presentations and in writing 
format. 

V2 

-Group discussion 
-Seminars 

-Presentation 
-Reports 

 

عبدالملك عبدالعزيز عبدالرحمن الناصر

عبدالملك عبدالعزيز عبدالرحمن الناصر

عبدالملك عبدالعزيز عبدالرحمن الناصر

حسن أحمد عبد الله رديني

حسن أحمد عبد الله رديني

حسن أحمد عبد الله رديني



 

7 
 

 
C. Course Content: 

No List of Topics Contact Hours 

1.  
General Introduction:  

Overview of the Immune System 2 

2.  

The Major Histocompatibility Complex (MHC):  

-General organization and inheritance,  

-MHC molecules and genes  

ͲDŽůĞĐƵůĂƌ ŵĞĐŚĂŶŝƐŵƐ ŽĨ ĂŶƟŐĞŶ ƉƌĞƐĞŶƚĂƟŽŶ ŽŶ D,� ĐůĂƐƐ / ĂŶĚ // 
ŵŽůĞĐƵůĞƐ,  

-MHC and disease susceptibility 

2 

3.  

Cytokines: 

-Properties of cytokines,  

-Cytokine receptors, cytokine secretion,  

-Cytokine antagonists 

-Cytokine-related diseases and therapeutic uses 

2 

4.  

Immunoglobulins:  

-Structure and functions,  

-Expression of immunoglobulin genes,  

-Monoclonal and polyclonal antibodies  

-Antibody cloning and engineering antigens 

ϰ 

5.  

^ŝŐŶĂůůŝŶŐ WĂƚŚǁĂǇƐ: 

Ͳ�ŽǁŶƐƚƌĞĂŵ ŽĨ ƌĞĐĞƉƚŽƌƐ ŽĨ ƚŚĞ ŝŶŶĂƚĞ ŝŵŵƵŶĞ ƌĞƐƉŽŶƐĞ: 
inflammasomes and autophagosomes  

Ϯ 

6.  

^ŝŐŶĂůŝŶŐ ƉĂƚŚǁĂǇƐ͗  

Ͳ�ŽǁŶƐƚƌĞĂŵ ŽĨ ƚŚĞ ĂŶƟŐĞŶ ƌĞĐĞƉƚŽƌƐ ŽĨ d ĂŶĚ � ĐĞůůƐ: T-cell 
Receptors (TCRs), structure and roles of TCRs, B-cell Receptors 
(BCRs), structure and roles of BCRs, ŝŵŵƵŶĞ ĐŚĞĐŬƉŽŝŶƚƐ 

4 

7.  DŽůĞĐƵůĂƌ ŵĞĐŚĂŶŝƐŵƐ ŽĨ ŚǇƉĞƌƐĞŶƐŝƟǀŝƚǇ Ϯ 
8.  DŽůĞĐƵůĂƌ ŵĞĐŚĂŶŝƐŵƐ ŽĨ autoimmune diseases Ϯ 
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9.  /ŵŵƵŶŽĚĞĮĐŝĞŶĐǇ �ŝƐĞĂƐĞƐ Ϯ 
10.  �ĂŶĐĞƌ ĂŶĚ ƚŚĞ /ŵŵƵŶĞ ^ǇƐƚĞŵ Ϯ 

Total 30 
 

D. Students Assessment Activities: 

No Assessment Activities *  
Assessment 

timing 
(in week no) 

Percentage of Total 
Assessment Score 

1.  Midterm exam-1  5th week 20% 
2.  Midterm exam-2 10th  week 20% 

3.  
Assignments, presentations, Reports, data 
search, attendance, participation 

Throughout 
the course 
duration 

20% 

4.  ͘ Final exam 16th week 40% 
*Assessment Activities (i.e., Written test, oral test, oral presentation, group project, essay, etc.) 
E. Learning Resources and Facilities ͗ 
1. References and Learning Resources: 

Essential References Abbas A, Andrew Lichtman, Shiv Pillai. Cellular and molecular 
immunology. W.B. Saunders, (ed), 9th International Edition. 

Supportive References  
Electronic Materials  

Other Learning Materials  

2. Educational and Research Facilities and Equipment Required: 
Items Resources 

facilities  
(Classrooms, laboratories, exhibition rooms, 

simulation rooms, etc.) 
Classroom 

Technology equipment 
(Projector, smart board, software) Projector, smart board 

Other equipment 
(Depending on the nature of the speciality)  

 

F. Assessment of Course Quality:  
Assessment Areas/Issues   Assessor Assessment Methods 

Effectiveness of teaching Students Indirect 
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Assessment Areas/Issues   Assessor Assessment Methods 
Effectiveness of students' 

assessment Faculty Direct 

Quality of learning resources Faculty Direct 
The extent to which CLOs have 

been achieved Faculty Direct 

Other   
Assessor (Students, Faculty, Program Leaders, Peer Reviewer, Others (specify)  
Assessment Methods (Direct, Indirect) 
G. Specification Approval Data: 

COUNCIL /COMMITTEE BIOLOGY DEPARTMENT COUNCIL 

REFERENCE NO. 23 

DATE 23/8/1445 
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