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Introduction
The isolation of single cells is an essential pre-requisite
for many research projects in pathology, oncology or
forensics.
The MMI CellEctor is designed to facilitate selective
isolation of single cells in suspensions.
This study demonstrates the development of the novel
Shake Mode feature which now enables the efﬁcient but
gentle uptake of living adherent cells. Thus, cells can be
used for many kinds of downstream analysis as well as
for further cultivation.
As an application example, we show single-cell mRNA
proﬁling using CTCs from liquid biopsies.

Isolating adherent cells

Results

Chemically:
Advantages:
• easy application
• no mechanical force
Disadvantages:
• interferes with cell surface proteins
• interferes with the cells‘ expression proﬁle (altering
transcriptomics or proteomics data)
• requires incubation time
• risk of cell lysis
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Mechanically:
Advantages:
• no chemical treatment of the cell
Disadvantages:
• mechanical stress
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Figure legend:
HeLa cells can be selectively isolated by the MMI CellEctor.
(D) A single cell is chosen and approached by the micro-capillary.
(E) Using the Shake Mode, the microscope stage rotates and
pushes the cell towards the micro-capillary, which leads to a
detachment of the cell from the cell chamber. The cell can then
selectively be aspirated,
(F) not affecting any surrounding cells, and
(G) ﬁnally be deposited in the target well.
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Figure legend:
Schematic representation for (A) chemical and (B)
mechanical detachment of adherent cells
(C) Schematic representation of the novel Shake Mode
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•
•
•
•
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Single-cell mRNA proﬁling reveals transcriptional
heterogeneity among pancreatic circulating tumour cells

high viability
gentle and efﬁcient detachment of living adherent cells
no chemical treatment
minimal mechanical stress
fully compatible with downstream applications
fully supported by software
no additional skills or hardware required

Figure legend:
(H) Pick up rates of HeLa Cells with and without the application
of the Shake Mode. Adherent single cells can be aspirated with
more than 70% success rate using the Shake Mode. Using the
same conditions but not applying the Shake Mode, cells cannot be
aspirated at all.
(I) HeLa cells in cell culture 5 days after transfer with the MMI
CellEctor

Figure legend (adapted from Reference #5):
(J) Thumbnail gallery of analysed CTCs. Representative
ﬂuorescence images of a CTC (top row) and a CTC cluster
(bottom row) isolated from the peripheral blood of a patient
with pancreatic cancer. (Left column) Hoechst stain (blue)
identiﬁes nuclei; (second column) EpCAM-MCAM (green)
identiﬁes membranes of CTCs; (third column) CD45
(red) identiﬁes leucocytes; (right column) superimposed
images conﬁrms intact cells. Images were acquired with
20× magniﬁcation. To enhance visibility, we adjusted the
brightness and contrast equally for all microscopic images,
and these adjustments were applied to the entire image
(K) Single cell mRNA analysis of pancreatic CTCs.
Unsupervised hierarchical cluster analysis and associated
heat map of single CTCs (turquoise, yellow), leucocytes
(violet), ASPC-1 cells (brown), PANC1 cells (light brown),
and SDM103T2 cells (blue). Data are mean-centred and
z-score adjusted. Green and red colours in the heat map
represent high and low expression levels, respectively,
relative to the mean expression of all analysed cells.
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