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COURSE NUMBER: MLT 1130	COURSE TITLE: Immunology Lecture

INSTRUCTOR:	CONTACT:
CREDITS: 1	CLASS/CONTACT HOURS PER WEEK: 2-3

PREREQUISITES: Completion of the following courses with a “C” or better – MLT 1100, MLT 1112, MLT 1113, HIMT 1274, and MULT 1916.

COREQUISITE: MLT 1131, Immunology Laboratory

DESCRIPTION OF COURSE
This course studies the immune system, the nature of immune response, and the application of immunological reactions to a variety of diagnostic laboratory procedures including but not limited to serological tests for syphilis, viral infections, streptococcal infections, pregnancy, C-Reactive Protein, and the Rheumatoid Factor. Discussions will include the etiology and diagnosis of immunologically mediated diseases and the theoretical principles of testing techniques such as agglutination, precipitation, labeled immunoassays, and molecular diagnostics.

COURSE STUDENT LEARNING OUTCOMES
1. Explain the basic concepts concerning the immune system and its responses.
2. Describe the basic concepts concerning the various in vivo and in vitro antigen-antibody reaction studies.
3. Explain the principle and purpose of commonly performed serological procedures.
4. Assess quality control data for the procedures performed and/or discussed.
5. Correlate disease characteristics and the role the laboratory plays in the diagnostic process in immunologically mediated diseases and abnormalities of the immune system.
6. Integrate basic immunology concepts and procedural theory with relevant clinical applications.
7. Discuss clinical interpretation of test results as indicators of the possible presence or absence of disease.

PROGRAM OUTCOMES
· Demonstrate proficiency in the areas of pre-analytical, analytical, and post-analytical processes in all disciplines of the clinical laboratory.
· Demonstrate the theoretical knowledge needed to assure accuracy and validity of test results by clinical correlation and quality control performance.
· Meet requirement to take a national certifying examination for Medical Laboratory Technicians.

OUTCOMES BASED ASSESSMENT OF STUDENT LEARNING
For this course, students are expected to demonstrate the skills associated with the Institutional Learning Goals (ILG) identified below:
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· ILG #1 Critical Thinking
· ILG #3 Quantitative Skills
· ILG #4 Scientific Literacy
· ILG #5 Technological Competence

In class students are assessed on their achievement of these outcomes. Names will not be used when reporting results. Outcomes-based assessment is used to improve instructional planning and design and the quality of student learning throughout the college.
COURSE MATERIALS REQUIRED
Access to a computer with a webcam and a reliable internet connection is required to participate in this course. A basic or scientific (non-programmable) calculator is also required.
TEXTBOOK(S), MANUALS, REFERENCES, AND OTHER READINGS
· Textbook: Stevens, C. Clinical Immunology and Serology, F.A. Davis.
· MLT 1130 Study Guide
GENERAL INSTRUCTIONAL METHODS
· Recorded instructor presentations
· Reading assignments

STANDARDS AND METHODS FOR EVALUATION
· Unit assignments
· Quizzes
· Discussion
· Final Exam

GRADING SCALE
A total of 225 points (minimum 75%) or more are required for satisfactory completion of this course. Poor performance due to not completing work on time, or not making proper arrangements for missed work, will not fall under the allowance for make-up work or receiving an Incomplete.

The final course grade is determined using the following point scale: 279-300 = A
255-278 = B
225-254 = C
210-224 = D
< 210 = E
ATTENDANCE POLICY
Attendance in this course is mandatory! If a student misses more than 20% of the graded assessments in this course, they will be considered to be in “non-attendance” when documenting participation for financial aid reporting and will receive a failing grade for the courses. Graded assessments consist of assignments, discussions, projects, quizzes, and exams.

Students are responsible for keeping up with the class schedule as personal responsibility and self-motivation
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are essential to a successful career in the health care field.

COLLEGE SYLLABUS STATEMENTS
Columbus State Community College required College Syllabus Statements on College Policies and Student Support Services can be found at www.cscc.edu/syllabus or on the College website Quick Links “Syllabus Statements”.
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UNITS OF INSTRUCTION

	
	UNIT OF INSTRUCTION
	LEARNING OBJECTIVES/GOALS
	ASSESSMENT METHODS
	ASSIGNMENTS
	ASSIGNMENT DUE DATE

	Week 1
	Unit 1
	-Compare and contrast innate and adaptive immunity addressing specificity, when functional, response time, memory, and repeated exposure reactions.
-Compare and contrast the cellular defense mechanisms of innate and adaptive immunity.
-Identify the humoral factors involved in innate and immune responses.
-Describe the process of phagocytosis.
-Describe how opsonins work in the immune response.
-Describe the role of the following acute phase reactants in the immune response: CRP, Complement, alpha-1 antitrypsin, Haptoglobin, Fibrinogen, and Ceruloplasmin.
-Explain the functions of the following cytokines: IL-1, IL-6, TNF, IFN, and IL-12.
-List the various cells associated with an immune response.
-Describe the roles of the various cells involved in innate and adaptive responses.
-List the factors associated with immunologic disease.
-Compare and contrast Active Natural Immunity, Active Artificial Immunity, Passive Natural Immunity, and Passive Artificial Immunity.
	Varies by instructor
	Varies by instructor
	Varies by instructor

	Week 1
	Unit 2
	-Differentiate between primary and secondary lymphoid organs.
-Explain the process of T cell maturation.
-Describe the role of antigen-presenting cells.
-Compare and contrast T and B lymphocytes as to where they develop, where they are found, how they are identified, what their end products of activation are, what antigens (markers) they contain that are
identified through flow cytometry, and what area of lymph nodes they are located in.
	Varies by instructor
	Varies by instructor
	Varies by instructor



	
	
	-Describe the formation and receptors (or lack of receptors) of NKC.
-Explain how Natural Killer cells recognize target cells.
-Compare and contrast the immune responses of Type 1 and Type 2 cytokine secretions.
-Explain how CD4 and CD8 molecules recognize foreign antigen and destroy the infected cells.
-Describe the key steps involved in the development of B cells.
- Describe the key elements of a primary immune response and the role of helper T cells.
-State what APCs are, describe their role in immune responses, and name the three most common examples of these cells.
-Apply knowledge of T and B cell function to immunologically based disease states.
-Briefly explain the techniques used to identify lymphocytes and identify the technique that is most often used today.
	
	
	

	Week 2
	Unit 3
	-Describe the antigen characteristics that influence immunogenicity.
-Briefly explain the difference between auto-, allo-, and hetero- antigens.
-Briefly explain how the age of the host, amount of antigen, and route of antigen entry, MHC restriction, and use of adjuvants can affect an immune response.
-List the names of the Class I and Class II genes.
-Explain the role of the Major Histocompatibility Complex.
-Compare and contrast Class I and Class II MHC molecules.
-Explain why MHC (HLA) antigens play an important role in organ transplantation.
-Briefly explain the function of the Class I and Class II antigens including the role they play in immune responses.
-Discuss the mechanism of the humoral immune response.
-Discuss the basic structural unit of immunoglobulins.
-Identify the regions in a serum electrophoresis pattern separated by size and electrical charge.
	Varies by instructor
	Varies by instructor
	Varies by instructor



	
	
	-Explain the concepts of antibody specificity and cross-reactivity.
-Draw a monomer and a pentamer structure, identifying the light chains, heavy chains, variable region, constant region, and hinge area and disulfide bonds.
-Compare and contrast the major characteristics of the 5 immunoglobulin classes.
-Compare primary and secondary immune responses.
-Draw a diagram identifying the serum antibody and level vs time that typically occurs for primary and secondary antibody responses.
-State an alternative name for secondary immune response.
	
	
	

	Week 2
	Unit 4
	-Identify the three basic stages of complement activation.
-Compare and contrast the basic stages of complement activation in the classical and alternative pathways.
-Describe the components of the classical pathway of complement and the role of the various components.
-Describe the components of the alternative pathway of complement and the role of the various components.
-Draw a basic flow chart depicting the complement cascade.
-Explain the biological effects of the by- products of complement activation.
-Identify the complement components that are considered: chemotaxins, anaphylatoxins, opsonins and cell lysins.
-Explain how complement regulatory proteins help keep the activation process under control in vivo.
-Explain the consequences of deficiencies in various components of the complement cascade or regulatory proteins.
-Discuss the storage requirements to maintain complement activity.
-Explain the effects of anticoagulants, heat inactivation, storage and natural inhibitors on complement in in vitro specimens.
	Varies by instructor
	Varies by instructor
	Varies by instructor



	
	
	-Analyze laboratory findings and indicate disease implications in relation to complement abnormalities.
	
	
	

	Week 2
	Unit 5
	-Discuss the role and functions of cytokines in innate and adaptive immune responses.
-Cite examples of cytokines involved in innate and adaptive immunity.
-Compare and contrast the immune response, end products and target cells of T lymphocytes and B lymphocytes.
-Compare and contrast the cytokines secreted, the function and the target cells of Th1 and Th2 cells.
-Explain how complement, neutrophils, tissue macrophages, dendritic cells, mast cells, CD4+ T cells and B cells are involved in the immune response to microbes outside of cells.
-Explain how macrophages, antigen presenting cells, and CD4+ Th 1 cells are involved in the immune response to microbes that thrive in phagosomes and inside the cytoplasm of cells.
-State the main functions of the following growth factors: erythropoietin, thrombopoietin, G-CSF, GM-CSF, IL-3, IL-5, and IL-7.
	Varies by instructor
	Varies by instructor
	Varies by instructor

	Week 3
	Unit 6
	-Explain how specificity applies to antigen-antibody reactions and its significance to serological testing.
-Briefly describe the chemistry of antigen-antibody reactions.
-Describe the differences between the two major categories of in-vitro antigen-antibody reactions.
-Correlate antibody titer to antibody strength.
-Describe the procedure for performing and reporting a titer.
-Describe how monoclonal antibodies are produced.
-Describe how monoclonal antibodies are used in serological testing.
-Differentiate between agglutination and precipitation.
-Explain what prozone, post-zone, and the zone of equivalence are and how each affects lattice formation tests.
-Describe common precipitation methods.
-Compare and contrast common types of agglutination tests.
-Compare and contrast the direct and indirect antiglobulin tests.
	Varies by instructor
	Varies by instructor
	Varies by instructor



	
	
	-Differentiate between qualitative and quantitative serological tests.
-Explain how enzymes and fluorochromes are used in immunoassays.
-Compare and contrast competitive, non-competitive, heterogenous, and homogenous tests.
-Compare and contrast the direct and indirect immunofluorescent techniques.
	
	
	

	Week 4
	Unit 7
	-Describe the causative agent, the epidemiology, and pathogenesis of syphilis.
-Explain the diagnostic process for syphilis and the tests that would be most helpful at each stage.
-Differentiate between the two different types of antibodies produced by patients with syphilis infections.
-Explain what a biological false positive is.
-Describe the cause, symptoms, and progression of Lyme disease when left untreated.
-Describe the characteristics and pathogenic factors of streptococcal bacteria.
-Describe the characteristics and symptoms of rheumatic fever and post-streptococcal glomerulonephritis.
-Describe the cause and detection methods used in the diagnosis of Mycoplasma pneumonia and Bordetella pertussis.
-Explain the term cold agglutinin and the infection that it is associated with.
	Varies by instructor
	Varies by instructor
	Varies by instructor

	Week 4
	Units 8
	-Differentiate between the different types of hepatitis infections.
-Explain the immunological mechanism of hepatitis.
-Correlate the serological markers of Hepatitis B with their diagnostic significance.
-Compare and contrast active and passive immunity.
-Differentiate between Herpes simplex, Varicella zoster, Epstein Barr, and Cytomegalovirus.
-Discuss the laboratory methods used to detect exposure to each of the discussed viruses.
-Correlate the serological markers of EBV with their diagnostic
	Varies by instructor
	Varies by instructor
	Varies by instructor



	
	
	significance.
	
	
	

	Week 5
	Unit 9
	-Describe hypersensitivity and the resulting damage that it can cause.
-Compare and contrast the four types of hypersensitivity reactions.
-List the symptoms of and treatments for each type of hypersensitivity reaction.
-Describe types of testing that can be used to diagnose immediate (Type 1) hypersensitivity.
-Compare the RAST and RIST detection methods.
	Varies by instructor
	Varies by instructor
	Varies by instructor

	Week 5
	Unit 10
	-List and explain the different factors that contribute to the etiology of autoimmune diseases.
-Describe SLE and the testing that can be used to diagnose it.
-Explain the significance of fluorescence patterns in the ANA test and describe the patterns most often seen.
-Describe the difference between systemic and organ-specific types of autoimmune disease.
-Describe RA and the testing that can be used to diagnose it.
-Explain the significance of the presence of RF as it relates to the diagnosis of RA.
· Discuss the target tissue and immunologic manifestations for the following autoimmune conditions:
· Diabetes mellitus
· Rheumatoid arthritis
· Systemic lupus erythematosus
· Graves Disease
· Hashimoto’s thyroiditis
· Pernicious anemia
· Goodpastures’ syndrome
· Myasthenia gravis
· Multiple Sclerosis (MS)
· Addison’s (hypoadrenalism)
	Varies by instructor
	Varies by instructor
	Varies by instructor



	Week 6
	Unit 11
	-Describe the characteristics and structure of HIV including how it can replicate within the host.
-Compare and contrast the stages of HIV infection.
-Describe the effects of HIV on the immune system.
-Describe the testing procedures that are used to detect and monitor HIV antigens and antibodies.
-Compare direct and indirect labeling.
-Describe the principle of flow cytometry and cell sorting by forward and side scatter.
	Varies by instructor
	Varies by instructor
	Varies by instructor

	Week 6
	Unit 12
	-Compare and contrast the categories of primary immunodeficiency syndromes and the clinical manifestations of each.
-Recommend tests and information that would be useful in diagnosing an immunodeficiency disorder.
-List causes of acquired immunodeficiency disorders.
-Distinguish primary from secondary disorders based on the cause.
	Varies by instructor
	Varies by instructor
	Varies by instructor

	Week 7
	Unit 13
	-Distinguish between benign, malignant, and metastatic.
-Compare and contrast the normal cell and the tumor cell.
-Describe the types of screening methods for malignancies.
-Discuss the use of tumor markers in monitoring disease.
-Describe how uncontrolled proliferation of lymphoid cells and the overproduction of antibody can lead to clinical manifestations.
-Compare and contrast leukemias and lymphomas.
-Identify the cell markers that are expressed in various leukemias.
-Compare and contrast Hodgkin’s and non-Hodgkins’s
lymphoma.
-Differentiate Multiple Myeloma from Waldenstrom’s
Macroglobulinemia.
	Varies by instructor
	Varies by instructor
	Varies by instructor



	Week 7
	Unit 14
	-Compare the principles and risk factors of a Host vs. Graft reaction and a Graft vs. Host reaction.
-Differentiate between the immune response mechanisms involved in a transplant rejection.
-Explain the principles of CDC, MLR, and molecular testing used in compatibility testing.
	Varies by instructor
	Varies by instructor
	Varies by instructor

	Week 7
	Unit 15
	-Describe the structure of DNA and RNA.
-Discuss the roles of rRNA, tRNA, and mRNA in making functional proteins.
-Explain what a nucleic acid probe is and how it is used.
-Describe the role of restriction endonucleases in DNA analysis.
-Differentiate between target and probe amplification.
-Discuss the principle of PCR and its three basic thermal cycles.
	Varies by instructor
	Varies by instructor
	Varies by instructor

	Week
8
	Finals Week
	
	Comprehensive
Final Exam
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