In vitro generation of Langerhans cells useful in an
immune competent in vitro 3D skin model
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Figure 1. Graphical visualization of the introduction. (A) Classification of Langerhans cells (LCs) into distinct subsets present at % ° LC = _ % . = = Le2 |
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M ETHODS Figure 5. Distribution of Langerhans cell (LC) subsets in samples from six individual donors (n = 6) collected between October 2024 and

February 2025. Comparison of (A) LC1 vs LC2 subsets; (B) LC1 vs aLC/migLC; (C) LC2 vs aLC/migLC. LCs from donors 1-3 were
differentiated in vitro during October—November 2024, while those from donors 4-6 were processed between December 2024—-February
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Figure 2. Shortened visualizarion of Langerhans cells (LCs) differentiation method pipeline. The process includes: cell phenotyping
(day 0); complete removal of IL-4 from the culture medium (day 2; not visualized) by replacing 100% of the culture medium with IL-4-
free medium; partial removal of IL-4-free medium (day 4; not visualized) performed by exchanging 50% of the culture medium with
50% of fresh IL-4-free medium; and LC immunophenotyping (day 6). IL-4 free medium contains R10, FBS, GMC-SF, TGF-B and TNF-a.
Created with BioRender.com.
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Figure 6. Visualization of Langerhans cells (LCs) via whole-slide imaging using Lumito technology. In brief, after staining the cells with
Figure 3. SCIZYS staining of the differentiated Langerhans cells (LCs) for whole-slide imaging using Lumito technology. The process primary antibodies and a biotinylated secondary antibody, fluorescent images were created using SCIZYS uponconverting nanoparticles
includes formaldehyde fixation of the LCs; staining with primary & secondary antibodies; SCIZYS staining using upconverting (UCNPs) which convert low energy photons into emission in the visible region. (A) Negative control; (B) LC staining against MHC-1 (20 pg/
nanoparticles (UCNPs); mounting the slides with DAPI-containing mounting medium (day 7); and whole-slide imaging using Lumito  mL); (C) LC staining against CD207 (20 ug/mL); (D) Negative control; (E) LC staining against MHC-1 (10 pg/mL); (F) LC staining against
technology (day 8). Created with BioRender.com. CD207 (10 pg/mL).

CONCLUSIONS

e In vitro differentiation of human peripheral monocytes into Langerhans-like cells enables o Differences in the distribution of LC1 and LC2 subsets between cells differentiated from
the generation of LC1, LC2, and aLC/migLC subsets. autumn versus winter donors suggest that seasonal variation may influence the capacity of
e The steady state subsets LC1 and LC2 are produced in higher proportions compared to human peripheral monocytes to differentiate into steady state LC subsets.
the inflammation-associated aLC/migLC subset. e Whole-slide imaging using upconverting nanoparticles (UCNPs) enables clear and detailed
e The distribution of LC subsets varies between donors, reflecting individual donor- visualization of LCs in 2D cell culture.

dependent variability.

The in vitro differentiation of Langerhans cells (LCs) from human peripheral monocytes enables the generation of distinct LC subsets, providing a powerful tool for advancing research into LC
biology. This approach paves the way for the development of advanced in vitro 3D skin models incorporating LCs, thereby enabling ex vivo investigations of skin disorders such as psoriasis.
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