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6. Forward Scatter (FSC) or Forward Angle Light Scatter (FALS)
7. Side Scatter (SSC) or Right Angle Light Scatter (RALS)
8. Fluorescent Activated Cell Sorter (FACS)
9. Wast
10. Flow Chamber
11. Flow cell
12. Nozzle tip
13. Bench top cytometer
14. Stream-in-air
15. Sheath Fluid
16. Detector
17. Fluorescein isothiocyanate (FITC)
18. Bandpass
19. Longpass
20. Shortpass
21. Dichroic mirrors
22. Reflective
23. Neutral Density filters (ND)
24. Photodiode (PDs)
25. Photomultiplier Tubes (PMTs)
26. Analog to Digital converter
27. Dot plot
28. Histogram
29. Linear
30. Logarithmic
31. Event
32. gating
33. gate
34. rotating catcher tube

4
K
3
3
3
3
1
9
g
3
3
>
%
:‘O
]
\é
3
3,
3
i

www.lJLK.ir

>4
.




YE iy oplasds o Ve YLl w ¥ oplod w @ud Jw

<

[1] Mohammadsadeghi SM, A., Zahedi, S., Rostami, A., Kazemi, H. Tehran. Mirmah., Introduction to flow
cytometry, general principles and methods. Tehran: Mirmah; 2013. 56 p.

[2] Wilkerson MJ. Principles and applications of flow cytometry and cell sorting in companion animal medi-
cine. Veterinary Clinics: Small Animal Practice. 2012;42(1):53-71.

[3] Diaz M, Herrero M, Garcia LA, Quiros C. Application of flow cytometry to industrial microbial biopro-
cesses. Biochemical engineering journal. 2010;48(3):385-407.

[4] Jennings CD, Foon KA. Recent advances in flow cytometry: application to the diagnosis of hematologic
malignancy. Blood, The Journal of the American Society of Hematology. 1997;90(8):2863-92.

[5] Landay A, Ohlsson-Wilhelm B, Giorgi JV. Application of flow cytometry to the study of HIV infection.
Aids. 1990;4(6):479-98.

[6] Tiersch TR, Chandler RW, Wachtel SS, Elias S. Reference standards for flow cytometry and application in
comparative studies of nuclear DNA content. Cytometry: The Journal of the International Society for Analyti-
cal Cytology. 1989;10(6):706-10.

[7] Dolezel J. Application of flow cytometry for the study of plant genomes. Journal of applied Genetics.
1997;38(3).

[8] Macey MG. Principles of flow cytometry. Flow Cytometry: Springer; 2007. p. 1-1.5

[9] Shapiro HM, Telford WG. Lasers for flow cytometry: current and future trends. Current protocols in cy-
tometry. 2018;83(1):1.9. 1-.9. 21.

[10] Derakhshannia E. Principles of flowcytometry. Laboratory diagnosis. 2018;152:30-5.
[11] Zarkesh Esfahani SH, Etemadifar, Z. Principles of flow cytometry and its application in life sciences2013.

[12] Adan A, Alizada G, Kiraz Y, Baran Y, Nalbant A. Flow cytometry: basic principles and applications.
Critical reviews in biotechnology. 2017;37(2):163-76.

[13] Flores-Gonzalez J, Cancino-Diaz JC, Chavez-Galan L. Flow cytometry: From experimental design to its
application in the diagnosis and monitoring of respiratory diseases. International Journal of Molecular Sci-
ences. 2020;21(22):8830.

[14] De Rosa S, Roederer M. Eleven-color flow cytometry. A powerful tool for elucidation of the complex

immune system. Clinics in laboratory medicine. 2001;21(4):697-712, vii.

[15] Snow CK. Flow cytometer electronics. Cytometry Part A: The Journal of the International Society for
Analytical Cytology. 2004;57(2):63-9.

[16] Giesecke C, Feher K, von Volkmann K, Kirsch J, Radbruch A, Kaiser T. Determination of background,
signal-to-noise, and dynamic range of a flow cytometer: a novel practical method for instrument characteriza-
tion and standardization. Cytometry Part A. 2017;91(11):1104-14.

4
>
3
3
3
3
i
.
4
3
3
>
&
:‘9
]
\éo
3
3
3
3

www.lJLK.ir

o
.




No.34 © Summer 2021 ¥ Issue 2 ® Volume 9

Marzieh An’aam’**
Sharareh Sotoudeh?®
Forough chamaienejad?®®
Mohammad-Reza Nejadmoghaddam*s

*anam.marzieh@gmail.com

1. MSc in Biotechnology, Dezful University of
Medical Science.

2. Ph.D. candidate in Microbiology, Yazd Science
Technology Park (Arapajoohan Amin Yazd).
3. MSc in Clinical Biochemistry, Dezful University
of Medical Science.
4. Ph.D. in Nanomedicine, Nanobiotechnology
Research Center, Avicenna Research Institute,
ACECR, Tehran, Iran.

5. Member of Biotechnology Working Group

Introduction of Part 1:

flow cytometric principle and components
analysis method of the flow cytometer

Abstract

Flowcytometery is an efficient technique in cytology that is capable of simultaneously
measuring and analyzing multiple physical properties such as size and granularity of a
single cell or any other soluble particle. In addition, the efficiency of this technique
depends on the light scattered features of fluorescence dyes or conjugated monoclonal
antibody fluorescence that bind to the target molecule on surface or inside the cell.

The flowcytometer components, including fluidics system, optics (laser and filters),
signal processor, software and electrostatic cell sorting, together provide a powerful tool
for accurate analysis of complex cell populations in a short time. Since this technique is
widely used in various fields such as medical diagnosis, immunology, pathology, molecular
biology, plant science, microbiology, etc., it is important to understand the components and
function of flow cytometry.
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