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MODULE DESCRIPTION/OVERVIEW

The module describes the main principle, parts and overview of flow cytometry. It
describes the main applications of flow cytometry including both detection of
immunomodulation accompanying disorders with high prevalence in Egypt, research,
environmental and pharmaceutical applications.

The module represents an outline approach to the use and applications of flow
cytometric immunophenotyping in the diagnostic immune-modulation laboratory. It
shows how this technique could be used to study blood, bone marrow and tissue fluid
samples in a variety of immune related scenarios to achieve a diagnosis and research,
taking into account important features from the clinical history and alongside
hematology, morphology, biochemistry, immunology, cytogenetic, histopathology and
molecular data. The analysis of blood, bone marrow and tissue fluid specimens require
a multi-faceted approach with the integration of scientific data from several disciplines.
No single discipline can operate in isolation or errors will occur. Flow cytometry
technology is in a privileged position in that it can provide rapid analysis of specimens;
it is often the first definitive investigation to produce results and help formulate a
working diagnosis.

This module highlights the expanding contribution of flow cytometry to basic
biological research and diagnostic medicine. The utility of multiparametric flow
cytometry is best demonstrated in identification of cells using cell tracking dyes,
phenotypic markers, and viability probes and their function-based studies.

The complex progression of apoptotic death can be evaluated by monitoring multiple
apoptotic characteristics simultaneously. Employing multiple antibodies to detect
epitopes on cell cycle-regulated proteins provides more information than the
measurement of DNA content alone.

Direct investigation of distinct cellular subsets in normal hematopoietic development
versus hematologic diseases is critical to the understanding of disease initiation and
progression. High-resolution polychromatic fractionation of hematopoietic precursors
dissects developmental stages and identifies cellular subsets with defined lineage
potentials. Commonly used protocols in the study of human hematologic disorders
enable the diagnosis of patients with leukemia or primary immunodeficiency diseases.
Cell-derived microparticles, which are implicated in pathogenesis, can be analyzed by
conventional flow cytometry.

MODULE LEARNING OBJECTIVES

1) Providing the postgraduates with advanced knowledge, understanding,
and critical judgment in Flowcytometry principles and development of
protocols.

2) Enhancing the professional ability in diagnosis of immune disorders.

3) Enhancing the professional ability in research.
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MODULE INTENDED LEARNING OUTCOMES

Upon successful completion of this module, students will be able to:

A-

KNOWLEDGE AND UNDERSTANDING: (REMEMBERING
AND UNDERSTANDING)

Al- Identify the different components of the instrument (Remember)

A2- Identify the ontogeny and the differentiation markers of different
components of the peripheral blood and the bone marrow (Remember)

A3- List different fluorochromes (Remember)

A4- Explain the principle of fluorochromes operation and light compensation
(understand)

A5- Demonstrate different sample processing
A6-Demonstrate different gating strategies for different cells (understand)

AT- Define abnormal cell populations encountered in different samples
(Remember)

A8- Examine markers of immunomodulation, environmental toxicity and drug
efficacy by flow cytometry. (Understand)

A9-Understand mechanism of cell sorting by flow cytometry (Understand)

INTELLECTUAL SKILLS: (APPLICATION, ANALYSIS,
SYNTHESIS, EVALUATION)

B1- Apply staining protocols (Apply)
B2- Interpret flow cytometry data (Apply)
B3- Apply quality control measures in flow cytometry (Apply)

B4- Design flow cytometry experiment protocols (creation)

B5- Apply flow cytometry in detection of immune disorders related to
immunodeficiency disease, cancer, chronic infection, sepsis, viral disease, and
allergy (Apply)

B6- Apply safe lab practice during handling infectious samples (Apply)

B7- Apply flow cytometry in studying DNA analysis, Cell cycle, ploidy,
apoptosis assay, and Cell viability (Apply)

B8- Apply flow cytometry in studying microparticles (Apply)

B9- Analyze pharmacokinetic by flow cytometry (Analyze)

B10- Asses the drug procedure activity and safety by flow cytometry. (Evaluate)
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PROFESSIONAL SKILLS: (PRACTICAL SKILLYS)

C1- Perform diagnostic and research flowcytometry tests eefficiently using
different available techniques to identify the immune related disorders of
different etiology.

C2- Perform instrument Set up with Quality Assurance procedures measures in
different flowcytometric applications to control the total testing process

C3- Report laboratory findings in a complete informative formula.

C4- Perform sample processing with safe lab practice to maintain safe
laboratory environment.

C5- Practice the complex data analysis

GENERAL SKILLS: (ATTITUDES AND COMMUNICATION
SKILLS)

D1- Show self confidence in manipulating the flow cytometry protocols and
data analysis.

D2- Respect the ethical consideration.
D3- Value effective communication with others in lab community.
D4- Posse work enthusiasm as appropriate for successful leadership.

D5- Value working cooperatively in a team group.
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-ASSIGNMENTS AND GRADING SCHEME

GRADING SYSTEM

Diagnostic: level assessment before the course

Formative: Exit cards, quiz, interaction during demonstrations given periodically
during course, Portifolio and DOPs

Summative: at the end of the course duration.

Written theoretical multidimensional exams with MCQ, SAQ, problem
solving and True or False to assess student knowledge & understanding as well
as intellectual abilities regarding the theory and practice of clinical
microbiology.

Practical exam to assess student intellectual abilities as well as professional
and practical skills gained from the course e.g. OSPE

GRADING POLICY

Grades can be based on the following:

Practical presentations and assignments 20%
Exams 70%
Class attendance/participation 10%
Total Points 100%

MODULE POLICIES

LATE ASSIGNMENTS
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