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Notes

Materials from companies used in this presentation are for illustration of scientific 
and technical aspects, and not a recommendation to use their products.

Some of the texts in this presentation have been derived AI from chats like 
Google Gemini   , and Microsoft Copilot      .

Abundant instructions on using cytometry including cell separation are available 
in the publication authored by more than 200 experts in the field:
Cossarizza, Andrea, et al. "Guidelines for the use of flow cytometry and cell 
sorting in immunological studies." 
European journal of immunology 51.12 (2021): 2708-3145.
In this presentation it is referred to as “Guidelines” with page numbers.



Derived from a Gemini response on technologies for immunology.



Cite-SEQ
Stoeckius M et al(2018),dx.doi.org/10.17504/protocols.io.ngzdbx6

Single Cell Analysis by NGS (scRNA-seq)



Tapestri   MissionBio

Single Cell Analysis by NGS



Single Cell Analysis by NGS



Flow  Cytometry



Flow  Cytometry



Amnis Imagestream (early imaging flow cytometer, presently additional commercial systems)

Imaging Flow  Cytometry



Cycling single cell 
multi-parameter analysis





Mass Cytometry 



Single Cell Proteomics



Label-free machine learning supported single cell analysis

Kawamura Y el al. 2024 DOI: 10.1002/cyto.a.24821





Cell Selection Applications and Requirements

Single Cells
Creation of single clone hybridomas for antibody production
Single Cell Genomics
Single Cell Proteomics

Few cells
Studying immunoglobulin class switch
Weissman identifying root hematopoietic stem cell
Immune response profiles

Many Cells
Metabolomics
Cell Therapy e.g. 2E8 need sorting to obtain 2E6 CD34+ cells (5.5hr at 
1E4/s)



Sequential Single Cell Selection Technologies

Limiting Dilution 
Droplet Sorting (spectral analysis, imaging, 
….morphology fingerprint and AI,...)

Fluid Channel MEMS walve
Fluid Channel stream switching
Dielectric movement with   
. microscopic observation
Optical tweezers 

https://nanocellect.com/image-guided-cell-sorting/

siliconbiosystems.com/
en-us/DEPArray-PLUS



Benefit of parallel pre-enrichment 
before sequential sorting

Guidelines pg1610



Modern parallel cell separation technologies

Older methods (next slide)

Magnetic (magnetic force with magnetic 

                             binding reagents)

Acoustic (deflection, trapping)

Hydrodynamic (fluid steaming forces)

Optical (laser tweezers)

 

 

https://acousort.com/
technology/



Historical Parallel Selection Methods

I. Separation by physical parameters

• Density e.g. Ficoll, Percoll

• Lysis e.g. erythrocyte removal 

• Adhesion e.g. nylon wool

II. Cell separation by immunological parameters

• Complement mediated specific lysis of Ab-
coated cells

• Specific adherence of cells to Ab- coated 
plastics

• Rosetting

• Avidin columns

• Change of buoyancy by cell-cell contact across 
surface molecules

III. Separation using biological characteristics

• Fe-Phagocytosis

IV. Separation by biochemical characteristics

• L-leucine methyl ester (microglia, macrophages)

• Antibiotic resistance

• Selection of gene-targeted cells

 
From: "Historical and Useful Methods of Preselection and 
Preparative Scale Sorting: Charlotte Esser 
I. BACKGROUND." Cell Separation Methods and 
Applications. CRC Press, 1997. 21-34; Table 9
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