Differential Effects of Fluid Shear Stress on Mesenchymal Stromal Cell Differentiation
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Fig. 5: Secreted biochemical levels for total collagen (A.) and glycosaminoglycan (B.) Fig. 6: mRNA expression profiles for Sox9, master transcription factor, (A.) and lubricin (B.) Fig. 7: mRNA expression profiles for Runx2, osteogenic transcription factor, (A.) and col10al (B).
« MSCs exposed to High and Medium surface fluid shear stress yield increased protein +« Sox9 mRNA expression, chondrogenic transcription factor, is highly upregulated for « Non-chondrogenic mRNA expression markers show an alternative profile that reveals
deposition compared to cells deep in the construct. TBR samples subjected to fluid perfusion. increased hypertrophic characteristics for control samples.
« Collagen production is proportionally related to fluid shear stress magnitudes. « TBR hydrodynamic environment creates localized lubricin expression at engineered « Runx2 and Col10al, osteogenic markers, are significantly suppressed in a continuous
tissue surface like native AC. fluid shear environment.
e Conclusions N\ - Future Work / Acknowledgements
N . ——Recorded Wave Ime (s - PN )
» Perfused MSC-laden constructs show deposited _ (s) AL G I .. |+ Tnis work was supported by NSF CBET Nos.
ECM proteins along with improved chondrogenic | ,——Reference Wave| 1000 psi @ 0.5 Hz 2207554, 2225559 and GOALI 1606226. We thank
characteristics marked by an average 4-fold Sox9 | ! 1000 Y W ’ ! Eric Barrow, Evelyn Aguilar, & Miles Pepper for
MRNA upregulation, Fig. 6A, and Runx2 = % 3 °ﬁ manufacturing the TBR system.
reduction to 0.16-fold, Fig. 7A. E g s : Ref
 Spatial mapping of total collagen, GAG, and ‘;’ ,;'-' o m
lubricin reveals an average 1.2-, 1.3-, and 1.5- S 500l /¢ 4 | Y E_eSponEe DJ, Ldet_% JK, I'rl]u J((ji, Athana_lsiOfu KA. i
fold increase, respectively, for perfused surface 5 . lomechanics-driven chondrogenesis: from embryo to
P Y, Torp . 7 g , adult. FASEB J, 2012:26(9):3614-3624. doi:10.1096/fj.12-
MSCs compared to ones present deep in the 5 g ; | 507241
construct — ) o LU - o
_ _ _ AR % Q/ & RL L » Arora S, Srinivasan A, Leung CM, Toh YC. Bio-mimicking
« Engineered AC developed in our TBR show varied 0 - L W . - . : i, T e SR e i S Shear Stress Environments for Enhancing Mesenchymal
effects where total collagen content at tissue 34 35 36 37 38 30 el e T T Stem Cell Differentiation. Curr Stem Cell Res Ther.
surface increases with elevating mechanical et e e R ., 2020;15(5):414-427.
| ' doi:10.2174/1574888X15666200408113630

loading magnitudes while lubricin expression Time (s) Rt o | - L - |
heightens with decreasing loading magnitudes / Fig. 8: 1000 psi hydrostatic pressure oscillations at 0.5 Hz. Fig. 9: Hematoxylin & Eosin and Safranin O histological staining for static control samples \Created in BioRender.com /




	Slide 1: Differential Effects of Fluid Shear Stress on Mesenchymal Stromal Cell Differentiation 

