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Analysis of Differentiation Potential and Paracrine Effect of Human Adipose Tissue Derived Stem CellhADSC) and Confirmation of Synergistic Potential with Chondroitin
Sulphate-based Whiltockite Demineralized Bone Matrix
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ABSTRACT

A= w2 8 2l1f 5 EFF (lionheo@snu.ac.kr)

RESULTS

Stem cell is undifferentiated cells that can differentiate into diverse types of body tissues. As
the undifferentiated stem cells can differentiate into various human tissues with proper
conditions, there are ongoing efforts to regenerate damaged tissues that have been injured by
diseases or traumas into normal status. Our research aimed to isolate and culture multipotent
human adipose derived stem cells(hADSC) from adult adipose matrix cell. hADSC is relatively
free from ethical issues than embryonic stem cells and more easily accessible and have less
pain to donors than bone marrow which is traditionally used to isolate adult mesenchymal
stem cells.

First of all, we characterized hADSC by confirming mesenchymal surface markers with
flowcytometry. After then, we induced differentiation of hADSCs into chondrocyte and
osteocyte whose self-regeneration is limited when injured and confirmed the capacity to
differentiate into mesenchymal lineages of hADSCs with Safranin Red and Alizarin Red
Staining. Besides, we cocultured preadipocyte cell lines with isolated hADSCs. We identified
the paracrine signaling capability of hADSCs through Oil Red O staining. Afterwards, we
quantified the degree of adipogenic differentiation of those cells and characterized stemness
gene expression and adipocyte characteristic marker via RT-PCR.

Besides, with help of recently emerging bioengineering technique we synthesized chondroitin
sulphate-based whitlockite demineralized bone matrix(DBM) which seems to boost
osteogenesis when injected as scaffolds in bone defects. We cocultured hacks on the DBM and
confirmed their cell viability through Live & Dead staining.

This article shows the multipotent potential of hADSCs through various mesenchymal cell
lineages and their possible utilities. Not only hADSCs can be treated by differentiation and
proliferation by themselves, but also the secretomes they produce can promote adipogenesis
through paracrine signaling and their possible uses in bedsides would be Ilimitless.
Furthermore, the possibility of stem cell therapy in combination with bioengineering in
incurable bone diseases can be opened up by examining and applying the conclusion that we
suggest via various follow up studies.

Keywords: human adipose derived stem cell, mesenchymal surface marker, adipogenic
characteristic marker, osteogenic differentiation, chondrogenic differentiation, paracrine
signaling, Chondroitin Sulphate-Whitlockite, Demineralized bone matrix

INTRODUCTION

I -1. Basic Concepts of Stem Cell Science
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I -2. Current Research on Stem Cell Therapy
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MATERIALS & METHODS

II-1. Isolation and Culture of human Adipose Derived Stem Cells(hADSC)

II-2. Flowcytometry(MSC surface markers)

IT-3. Differentiation of hADSC into Chondrocytes and Osteocytes

IT-4. Coculture of hAADSC on Preadipocyte cell lines

IT-5. Safranin Red & Alizarin Red Staining

IT-6. Oil Red O Staining

II-7. Real Time PCR(Stemness gene & adipocyte characteristic markers)

II-8. Synthesis of Chondroitin Sulphate-based Whitlockite Demineralized Bone Matrix(DBM)
IT-9. Quantative Analysis of DBM: X-Ray Diffraction(XRD)

IT-9. Coculture of DBM on hADSC with Osteogenic Differentiation Media

II-10. Live & Dead Staining

II[-1. Isolation & Culture of Human Adipose Derived Stem Cells(hADSC)
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<F|gure 1> Morphologic changes of isolated hADSCs through its passages. The hADSCs cultured on
100/150mm plate with DMEM(10% FBS and 1% penicillin/streptomycin) was observed and captured at 40X

(A) hADSC Isulatmn & Culture
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Ill-2. Characterization of Adipose Derived Stem Cells: Flowcytometry
<Figure 2> Confirmation of MSC surface markers: CD19, CD34, CD45, CD90, CD105, HLA-DR via

flowcytometry
hADSC FACS
(A) [2018.11.29] Passage Number 5 (B)
(+) 1 < ; (=) b
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| ' 71 vl vl hADSC Isolation 79.83% 95.72% 10.62% 0.00% 0.00% 0.00%

III-3. Chondrogenic & Osteogenic Differentiation of hADSCs

<Figure 3> Confirmation of osteogenesis and chondrogenesis of hADSCs(p7) cultured in their own

differentiation media. Followings are optical photographs of control group, experimental group stained in
Alizarin Red & Safranin O

Alizarin Red Stammg Week 3 Alizarin Red Stammg Week 4 Safranin O Stammg Week 3
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II-4. Adipogenic Differentiation of hADSC by Paracrine Signaling

<Figure 4> Analysis of paracrine signaling of hADSCs: Adipogenesis of preadipocytes. There are four
experimental groups. They are cultured in 12 well plate and 6 well plate, all of whose transwell are set up.
Experimental group 1: control media on empty transwell with differentiation media on the plate.
Experiemntal group 2: control media on hADSCs with differentiation media on the plate. Experimental
group 3: differentiation media on empty transwell with differentiation media on the plate. Experimental
group 4: differentiation media on hADSCs with differentiation media on the plate.
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<Figure 5> Analysis of stemness gene(hSOX2) and adipogenic differentiation marker(hADIPOQ, hCEBPA,
hFABP4, hPPARYy.

(A) CT value (B) Graph of C7 value (C) AAC7 value
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II-5. Quantatlve Analysis of DBM by X-Ray Diffraction(XRD)
<Figure 6> Qunatative and phase analysis of W hitlockite

(A) (B) C) -~

Quantitative Analysis Results (WPPF).

Analysis date. 201810219 14:20:09.
Sample name. : Measurement date. 201870219 13:44:18.
File name. WH2 1.ras. Operator Administrator

Phase name- Formul - Phase req. delail D8 cand number.
Whitlockite, syn. Cald Mg2 H2 (P O4 114- ICDD {POF-2 Release 2018 RDB)- 01-070-2064.

Intensity (cps)

wWhitiock . syn(%) IR
Phase namee- Content{%)

Whitlackile, syn. 100.0(11)-

Z-theta (deg)

I-6. Cell Viability of hADSC on Chondroitin-Sulphate based Whitlockite

<Figure 7> Live/Dead staining of hADSCs. Control group has only hADSCs, whereas Experimental
group has hADSCs with hydrogel cocultured on osteogenic media
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DISCUSSION
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