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Outline

Biophysics of immune cells function
- In vitro experiments
- cells from donors
Optical imaging:
- multimodal
- time-lapse sequences
Health applications:
- test cells or active molecules (eg antibodies)
1. cell adhesion and identification: regression, generation

2. subcellular structure: classification, generation

3. killing function: segmentation, classification



Biophysics of immune recognition
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Surface stimulation and lymphocyte spreading
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Quantitative surface optical microscopy
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3D-Reflection Interference Contrast Nanoscopy
(3D-RICN): an inverse problem
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3D-RICN: reconstruction
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Dejardin, Hemmerlé ... Limozin, Nanoletters (2019)




Inverting the topography to RICM problem
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Blood cell classification

ReDd Blood Cell Class = rbc Pr?:-b: 0.9999635

.y O i . | Class = rbc Prob: 0.94218886
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https://amubox.univ-amu.fr/s/5rJgJ57FqMtCCZP

Surrogate cell and nanopatterning
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Decipher subcellular actin organisation




Decipher subcellular actin organisation

Mini images on-dots
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Decipher subcellular actin organisation

Mini images on-dots
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Decipher subcellular actin organisation

Patterned Anti-CD3
STED with F. Eghaian

Jurkat on patterned Anti-CD3
Phalloidin StarRed
STED with F. Eghaian



Antibodies and immunotherapy
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Antibody dependent cell cytotoxicity
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Synthesis of 3x2 new bispecific antibodies
Collab. P. Chames (CRCM)




Antibody dependent cell cytotoxicity
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Segmentation and tracking
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Segmentation and tracking

39.2 min



https://amubox.univ-amu.fr/s/7FeGyrQ7CzkT8XG
https://amubox.univ-amu.fr/s/F9pPtMkGm9JK59S

Segmentation and tracking



https://amubox.univ-amu.fr/s/7FeGyrQ7CzkT8XG
https://amubox.univ-amu.fr/s/F9pPtMkGm9JK59S

Retrieve killing time

Time elapsed = 47 s
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Survival (%)

Survival curve to measure antibody efficiency

100_

10—1_

MCF7-HER2+

(Oct) Well 8, POS 000_000

Total number of cells: 263
Total number of death events: 26

20000 - l
0 - - |

1.0 {—~—

0.5 A

0.0 &
0 50

to

50 100 150 200
time [min]

250

Survival (%)

100_

10—1_

MCF7-HER2+ [100 pM CE4-28]

(Oct) Well 5, POS 000_000

_to

50 100 150 200 250
time [min]



Perspectives / collaborations

e Standardize and optimize 3D-RICN (opticians)
* Apply RICM / 3D-RICN for non-labelled cell characterization (biologists/doctors)

* Train RICM and TIRF with deep learning (computer scientists: Stephane Ayache, LIS)
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https://github.com/HenriquesLab/ZeroCostDL4Mic/wiki

Nanobody mediated NK cell adhesion (2D bipartite)

NK cells on Anti-CD16
coated surfaces
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