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Bone Marrow Derived Mesenchymal Stem Cells from Five Donors
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Introduction

Mesenchymal stem cells (MSCs), as adult stem cells, hold great promise in the field of regenerative medicine.

However, significant obstacle for their clinical application is the lack of standardized markers for their isolation adipogenesis was confirmed (Figure 2) .

and characterization.

Raman spectroscopy is fast, non-invasive optical technique based on an inelastic scattering of the visible light
on a probed material, providing a unique (bio)chemical information. Therefore, it is considered that the Raman

spectrum is a unique imprint of the analyte, implying that Raman spectroscopy could be the method of choice Figure 2. Multilineage differentiation potential of
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Results: Raman Spectroscopy
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Method/Design _ 02 o o2
1. Isolation and Cultivation of Bone Marrow Derived Mesenchymal Stem Cells (BMMSCs): g 5pe '-'i:I ..
e |solated from samples (2ml) aspirated from iliac bone during collection of bone marrow for allogenic E o " %‘J -y
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cells from 5th passages were used. | RamamshiftQem) PC* . PCT
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e Confirmed immunophenotype by flow cytometry: expression of positive mesenchymal cell surface 0 D3 ® D3
markers (CD90, CD44, CD73, CD105) and negative markers (CD34, CD45 and HLA-DR). g T
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2. Sample preparation 5 e
 BMMSCs were seeded on rounded CaF, Raman grade slides in 24-well plate (5 x 103 cells per slide) and Z;?-? o 5f- .. -;a_..‘; ool .
cultivated in standard conditions during 24 h. g ENIEES ) ’4:-33‘ y
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Figure 1. Morphology and immunophenotype of BMMSCs. A) Fibroblaste-like shape of isolated BMMSCs.
Cells were grown in GM (Scale bars: 50 um); TRITC-conjugated phalloidin labeled F-actin (red)/DAPI nuclear
staining (blue) merged (Scale bars: 20 um). B) Immunophenotype of cells determined by flow cytometry.
Representative flow cytometry histograms are shown. Empty histograms indicate the percentages of positive
cells based on the isotype controls (shaded histograms).

Based on standard biological tests, no differences between the donors were detected.

e Raman spectroscopy coupled with multivariate statistical method — Principal Component Analysis, showed
distinct clustering, based on specific spectral features, between the donors, implying that Raman
spectroscopy could be a step forward in routine analyzes of BMMSCs (Figure 3 and 4).

e Although the significance of standard techniques should not be neglected, a comprehensive analysis can only

be achieved by their association with Raman spectroscopy.
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In accordance with the minimal criteria for defining MSCs of International Society for Cellular Therapy (ISCT), T R T + s . < E E— T
we successfully isolated BMMSCs, showing typical adherent, fibroblast-like morphology (Figure 1A). All Raman shift @ (em) — e — ad ®)
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