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Single cell sorting of CRISPR/Cas9-expressing 
cells using the Sony SH800S cell sorter

Sony SH800S cell sorter

The Sort Deposition System of the SH800S cell sorter  
facilitates high throughput single cell sorting and precise 
deposition of target cells into multiwell devices such as 96-  
and 384-well plates.

Features for single cell sorting

 1. Automated and easy-to-use setup for single  
  cell sorting
 2. Custom angled plate holder for precise single 
  cell deposition
 3. Default onboard sample cooling
 4. Index Analysis for recording the X and Y coordinate  
  (well position) of each sorted event

Index sort analysis

This indexed information of sorted cells can be used for meta-
data analysis with downstream endpoint assays. It enables the 
user to correlate the phenotype of sorted cells such as GFP 
fluorescence and scatter and annotate it with clonality, gene 
expression profile, or functional results. Thus GFP fluorescence 
of the cell sorted into a given well may be compared to the 
metabolic, genomic, or growth properties of the clone obtained 
from that cell.

Figure 1. Screening CRISPR/Cas9-expressing cells

Sony SH800S cell sorter

CRISPR (clustered regularly interspaced short palindromic repeats) is a popular tool used for editing genes. These edits are
accomplished by introducing the Cas9 nuclease (in the form of DNA, RNA, or protein) and a guide RNA (gRNA) into the cell. Cas9, an 
RNA guided DNA endonuclease, is directed by gRNA to cleave DNA at a specific sequence. CRISPR/Cas9 tagged with GFP is trans-
fected into cells. These cells are analyzed and sorted into 96-well plates using a cell sorter to isolate GFP+ cells. Positive clones are 
screened for CRISPR-edited sequences.
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Sorting workflow for CRISPR screening

HeLa cells were transfected with a vector containing a CRISPR/
Cas9-EGFP construct. Post transfection, single cells were 
deposited into a 96-well plate using the the 100-micron sorting 
chip on an SH800 cell sorter. The index sorting data of the Cas9 
EGFP expressing single cells was recorded.

Figure 2 shows a plate map with single cells deposited in a 96-
well plate. When an array of wells is highlighted, the phenotype 
(e.g., GFP expression level) of single cells (blue dots) can be 
determined in the flow cytometry dot plot. Thus the flow 
cytometry data of each clone can be correlated with results 
from other endpoint assays.

Summary

With the ability to easily identify and isolate single cells from a 
heterogeneous population, the SH800S cell sorter is a useful  
tool for laboratories studying and applying the CRISPR 
technology as a tool for gene editing. The Sort Deposition System 
and Index Sorting software allow for precise cell deposition 
with high efficiency combined with multiparameter analysis of 
individual sorted cells. Analysis of index sort data is useful for 
a variety of applications in which single cell populations are 
desired, including gene expression, protein expression, and 
antibody production.
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Figure 2: Single cell sorting 
and index data analysis of 
HeLa cells expressing CRISPR/
Cas9 EGFP  

CRISPR: EGFP-A

EGFP+: 100.00%

B

B
SC

-A

102 103 104 105 106

800

600

400

200

0

References

Kwon JB, Vankara A, Ettyreddy AR, Bohning JD, Gersbach CA. Myogenic Progenitor 
Cell Lineage Specification by CRISPR/Cas9-Based Transcriptional Activators. Stem 
Cell Reports. 2020;14(5):755-769.
 
Kempton HR, Goudy LE, Love KS, Qi LS. Multiple Input Sensing and Signal 
Integration Using a Split Cas12a System. Mol Cell. 2020;78(1):184-191.e3. 

Oakes BL, Fellmann C, Rishi H, et al. CRISPR-Cas9 Circular Permutants as 
Programmable Scaffolds for Genome Modification. Cell. 2019;176(1-2):254-267.

Dolan AE, Hou Z, Xiao Y, et al. Introducing a Spectrum of Long-Range Genomic 
Deletions in Human Embryonic Stem Cells Using Type I CRISPR-Cas. Mol Cell. 
2019;74(5):936-950.e5. 

Goto T, Hara H, Sanbo M, et al. Generation of pluripotent stem cell-derived mouse 
kidneys in Sall1- targeted anephric rats. Nat Commun. 2019;10(1):451. 

Zou Y, Palte MJ, Deik AA, et al. A GPX4-dependent cancer cell state underlies 
the clear-cell morphology and confers sensitivity to ferroptosis. Nat Commun. 
2019;10(1):1617.

Egbert RG, Rishi HS, Adler BA, et al. A versatile platform strain for high-fidelity 
multiplex genome editing. Nucleic Acids Res. 2019;47(6):3244-3256. 

Hojo MA, Masuda K, Hojo H, et al. Identification of a genomic enhancer that 
enforces proper apoptosis induction in thymic negative selection. Nat Commun. 
2019;10(1):2603. 

 

Ludwig LS, Lareau CA, Bao EL, et al. Transcriptional States and Chromatin 
Accessibility Underlying Human Erythropoiesis. Cell Rep. 2019;27(11):3228-3240.e7. 

Narimatsu Y, Joshi HJ, Nason R, et al. An Atlas of Human Glycosylation Pathways 
Enables Display of the Human Glycome by Gene Engineered Cells. Mol Cell. 
2019;75(2):394-407.e5. 

Tagaya H, Ishikawa K, Hosokawa Y, et al. A method of producing genetically 
manipulated mouse mammary gland. Breast Cancer Res. 2019;21(1):1. 

Klann TS, Crawford GE, Reddy TE, Gersbach CA. Screening Regulatory Element 
Function with CRISPR/Cas9-based Epigenome Editing. Methods Mol Biol. 
2018;1767:447-480. 

Klann TS, Black JB, Chellappan M, et al. CRISPR-Cas9 epigenome editing enables 
high-throughput screening for functional regulatory elements in the human 
genome. Nat Biotechnol. 2017;35(6):561-568. 

Li H, Horns F, Wu B, et al. Classifying Drosophila Olfactory Projection Neuron 
Subtypes by Single-Cell RNA Sequencing. Cell. 2017;171(5):1206-1220.e22. 

Oakes BL, Nadler DC, Flamholz A, et al. Profiling of engineering hotspots identifies 
an allosteric CRISPR-Cas9 switch. Nat Biotechnol. 2016;34(6):646-651. 

Oakes BL, Nadler DC, Savage DF, et al. Protein engineering of Cas9 for enhanced 
function. Methods Enzymol. 2014;546:491-511.


