
Imaging the immune system and its dynamicity with the CQ1 
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Results

Conclusion

Although immunotherapy has substantially increased the survival, just a percentage of patients respond to the treatment. Furthermore, some cancer entities are associated with very 
poor response to immunotherapy, increasing the need to explore new strategies and to combine existing ones. Our aim is to use high content imaging techniques to study cellular 
interactions and cellular dynamics in order to dissect the cell-biological mechanisms and the molecular players regulating cancer immunotherapy. We hope to identify new strategies to 
overcome resistance and improve the success of immunotherapy.

Uptake of Nanoparticles
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Cancer cells have 
mechanisms in place to 

resist to cell-mediated killing

Possible Tumor Resistance Mechanisms to Cancer 
Immunotherapy 

Delivery of mRNA via Functionalized Nanoparticles

The study of cellular dynamics in a high throughput fashion enables the dissection of another layer of complexity that can open up new therapeutic strategies.

PD-L1 can be exchanged between PD-L1 positive  and -negative cells via  
tunneling anotubes (TNTs) The uptake of T cells is enhanced in co-

culture with necrotic T cells 

Intercellular connections as a “highway” to 
promote cancer resistance

Cell-in-cell processes
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NK cell polarized towards the target

Red gate (cell in contact) Blue gate (cell not in contact)

Death-dye containing tumor cells

Red gate (cells in contact) Blue gate (cells not in contact)
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Gating for cells in contact and not in contact with target cells

Target cell death can be visualized only in the “cell in contact” gate
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Exhausted NKs are more susceptible to cell death Exhausted NKs fail to kill the target

Cell Death Dye Intensity over TimePercentage of Living/Dead NK cells fraction
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Circularity DistributionAnisometry overtime Association between anisometry/killing

Stretched NKs associated to a dead target cell
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Exhausted NKs are more round and fail to kill 
the target 

TUMOR Cell
DEAD Cell staining
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Nanoparticles can be visualized and their 
behaviour can be analysed 

Different Nanoparticles perform differently with regards to 
aggregation,binding and internalization

Internalization dynamics can be followed by monitoring 
the localization of particles over time 

Some particles show a very strong membrane binding (A)  
while others are internalized more efficiently (B)
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When gating on the positive cells, it is possible to visualize the 
gallery of tdTomato positive cells

LNPs  
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T cells expressing tdTomato in PBMCs can be visualized Cre-recombinase mRNA delivery via nanoparticles lead to 
tdTomato expression in Cre-tdTomato reporter T cells

Proliferation of LNPs treated samples can be monitored over time
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The number of tdTomato positive cells can be 
quantified at all time points

Method
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Exhausted, circular NKs are less efficient in tumor cell lysis

TRON´s automated high-throughput image acquisition and analysis leads to increased assay efficiency

Image analysis and object segmentation 
lead to data
- Count
- Area
- Volume
- Intensities
- Morphology
- etc...
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High content imaging and assessment of cellular dynamics using the CQ1 confocal microscope 

Image analysis

Image Analysis

High content imaging and assessment of cellular dynamics using the CQ1 confocal 
microscope

In the past, high content imaging and analysis required highly sophisticated and very 
voluminous equipment. Furthermore, image analysis used to be very time consuming 
and laborious. 
The CQ1 Confocal Imaging Cytometer from Yokogawa provides access to benchmark 
quality high content data from 2D and 3D cellular assays for any lab benchtop. 
Screening experiments on multiwell plates are possible as well as its use as a very fancy 
microscope for slides or dishes, the CQ1 and the respective analysis software 
CellPathFinder bring amazing insights to any cell lab. 
The latest generation of Yokogawa´s patented microlens enhanced spinning disc CSU-
W1 combines amazing speed with reduced cell damage, and the option for robotic
integration offers remarkable throughput when needed.
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