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3. RESULTS

SInstitute of Biomedical Research of Salamanca (IBSAL)

1. INTRODUCTION AND BACKGROUND

* The bone marrow (BM) niche complex promotes the quiescence and
activation of hematopoietic stem cells (HSCs).

* Mechanical cues (matrix stiffness) and biochemical signals (MSC
secretome, ECM deposition)shape the niche’s function.

* Understanding this dynamic environment is essential for improving
the outcome of various diseases like leukaemia (Figure 1).

Hypothesis: In vitro remodelling of the BM niche using functional
hydrogels enhances mechanosensing and supports the maintenance of
primitive HSCs.

Objectives:1: Characterise MSCs' niche phenotype in 2.5D.
2: Measure cell mechanosensing via focal adhesions(FA).
3: Evaluation of HSC phenotype.
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Figure 1. Schematic representation of the BM niche. The BM niche < mm G0 == G1/S/G2M phase
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Figure 5. Primary MSCs have the ability to re-enter a proliferation state . Representative images of primary
MSCs stained with DAPI (blue) and ki67 (gold) after 14 days of a hydrogel overlay. The levels of ki67 were
quantified per cell. n=2 biological replicates, n=6 technical replicates per condition.

comprises numerous cell types. Here, we focus on the MSCs and their
supportive role towards HSCs at the various subtypes of the niche.

2. METHODS
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Figure 6. Gel-cell interaction in a 2.5D system. Representative images of MSCs stained with DQAPI (blue),
‘/g/" phalloidin (green) and Vinculin(goldj after 7 days of a hydrogel overlay. VINCULIN metrics were quantified per
VSA ‘_/Sn cell. n=2 biological replicates.
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* Low serum conditions induced a reversible growth arrest. Activation media restored proliferation,
confirming that the MSCs preserved the ability to re-enter the cell cycle. This indicates. Quiescent state, not
senescence.

* It was demonstrated that MSCs were confined by the PEG and FN-PEG hydrogels.

* Cell-gel interaction was demonstrated by VINCULIN staining; MSCs overlayed by FN-PEG hydrogel

demonstrated a higher focal adhesion (FA) density per um?2 and a larger FA footprint (Figure 5-6).

* A 2.5D MSC set-up maintains a primitive HSC phenotype, supporting niche-relevant haematopoiesis and
colony forming ability (Figure: 7).
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Figure 2. Formation of FN-PEG hydrogels through thiol-Michael
addition. SH-PEG-SH crosslinking with functionalised FN and VPM,
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Figure 7. MSCs support HSCs in a 2.5D set-up. MSC and HSC co-culture was took place for 7 days. Flow
cytometry analysis showed that HSCs maintain a primitive state in the presence of a PEG and a FN-PEG
hydrogel and that was reflected on their ability to form colonies. n=2, 12-technical replicates per condition.

4. DISCUSSION AND CONCLUSIONS

Next steps:

* ECM remodelling will be explored.

* The regenerative niche will be expanded,
d other cell tvpes will be introduced to it.
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Figure 3. Schematic representation of the 2.5D culture system. MSCs
are seeded on plastic to create a stromal layer, and a hydrogel is
overlayed. Other cell types such as HSCs can be introduced.

* FN-PEG overlays promote MSC stemness.
* MSCsinteract with their overlayed FN-PEG hydrogel.
* FN-PEG-treated-MSCs maintain HSCs in a primitive state.
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