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Background and Objective

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.

Method

TRON’s automated high-throughput image acquisition and analysis leads to increased assay efficiency
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High content imaging and assessment of cellular dynamics using the CQ1 confocal microscope
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Possible Tumor Resistance Mechanisms to Cancer

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 CQ1l 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.

NK Cell Behavior Analysis

Intercellular connections as a “highway” to
promote cancer resistance

Immunotherapy

Cancer cells have
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Tumor cell

PD-L1 can be exchanged between PD-L1 positive and -negative cells via
tunneling anotubes (TNTs)
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Nanoparticles can be visualized and their

behaviour can be analysed
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Internalization dynamics can be followed by monitoring
the localization of particles over time
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Some particles show a very strong membrane binding (A)
while others are internalized more efficiently (B)

Software recognized particles

5|199 L Uil

5|19 1 peap

S[192 L 8ulAl|

S||®2 1 peap

Ctr

Cytokines Treated

/DEAD staining
NK cells

the target

Exhausted NKs are more round and fail to kill

6 hours 12 hours NK cell polarized towards the target Gating for cells in contact and not in contact with target cells

A T f
. LA

'I-f 8 “a "
o " L AN o WL MR- g o .t
170 ] L 1 . £ e'wiw Tl et
[7,] i w ot . om Ry -.' A - .
.E .ﬂ - ] e .h--':""'-. }Pr" =
© g L | TR B
° o s, wF o e ey
c ‘ ol T L PRl il
c— n - 5 L] - - s ueg !'
() 70 - By J » 4 Fu am, -
2 g - .
o m = i, M PR
= - am R CE T -1 P :
[ w2 ", (T 1
= -20 ' _.E“Hﬂ‘:. ER
NK cells = % 40‘\ a0 20 & e \
1001 Red gate (cells in contact)  Blue gate (cells not in contact)
s
o O] Difference in x axis
3 60
©
S Target cell death can be visualized only in the “cell in contact” gate
Do Only tumor
> 20 -»- Ctr Red gate (cell in contact) Blue gate (cell not in“contact)
-= Cytokine-treated i
0+ T T 1
0 > . 10 15 b Death-dye containing tumor cells
Time (hours) /

TUMOR Cell
DEAD Cell staining
NK cells

Reactive NK , Not Reactive NK“

000
2000
1000
m E
0

Percentage of /Dead NK cells fraction Cell Death Dye Intensity over Time Anisometry overtime Circularity Distribution Association between anisometry/killing

Stretched NKs associated to a dead target cell

500 ’s 1000 250
M Living ' o
800 200 u

Oh 6h 0 i
B Dead o o i’
5 iy 5 18 600 150 .
8 F g 16 400 i g 100 =
e~
- 200 7 o E 50 ol °F
2 o L el i
1000 E 250
E g B g 800 E 200
» = o 2 g
(7] 7 = :
= > > 600 £ 150
© (I o ® z
i - = o
3 x X 1 400 100
- R e Ll
14 M 200 50 i
555555555 " .
o 1 2z 3 4 5 6 7T 0 02 04 06 08 ] 0 12 14 16 18 2 22 24 1
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Cre-recombinase mRNA delivery via nanoparticles lead to The number of tdTomato positive cells can be T cells expressing tdTomato in PBMCs can be visualized

tdTomato expression in Cre-tdTomato reporter T cells
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Proliferation of LNPs treated samples can be monitored over time
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When gating on the positive cells, it is possible to visualize the
gallery of tdTomato positive cells

Conclusion

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.
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