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Analysis of characteristics of human adipose derived stem cell and confirmation of differentiation capacity of mouse chondroprogenitor cells
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ABSTRACT RESULTS

Adipose derived stem cell called as ASC is a kind of adult stem cell which can be isolated and cultured llI-1. Isolation and Culture of human Adipose derived Stem Cells (hASCs)
in the laboratory easily. Besides adipose tissue is quite abundant in the human body and ASCs can
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First of all, we isolated ASCs from the human adipose tissue by two times. And we characterized each passageE 7S&4E MEo| EAX HEf7} AME|T SHYRH ZSA £ETL FAS5| WA= HE EOIE 4

cell lines by confirming mesenchymal stem cell surface markers and stemness genes expression via ojoir} =olzzloaHE| 2|5t hASC isolationd} ZA|Z 210 2EE| Ha|5t hASC new cell line At0jof] E21zi0|
flowcytometry and real-time PCR techniques. After then, we isolated chondroprogenitor cells from Z}O|= TU42HE|R| OHOFL}.

mouse embryo and quantitified the degree of chondrogenic differentiation of those cells in different

- . . . (Figure 1) hASC culture on 100/150mm plate with DMEM(10% FBS, 1% P/S) media observed daily with light
culture conditions by Alcian blue staining and glycosaminoglycan assay.

microscopy at 40 X magnitude
This article shows that improving chondrogenic differentiation of mouse chondroprogenitor cells is A BASCisolation B hsCnew
available by coculturing with human adipose derived stem cells or only adding the media in which
human adipose derived stem cells have been cultured. This result shows that interaction between two

kinds of cells, which can be figured out upon the concept of paracrine effects, could increase the T oo o
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efficiency of chondrogenesis in vitro. Furthermore, the possibility of stem cell therapy in incurable . . 4 e |
cartilage disease can be opened up by examining and applying the conclusion that we suggest via
various follow-up studies. llI-2. Characterization of Adipose derived Stem Cells: Flowcytometry
Keywords: Adipose derived stem cell, Stem cell therapy, Surface marker, Stemness gene, Paracrine AZAUZA0A 2l F 72l cell line(hASC isolation, hASC new) 0| Cl{sHA] flowcytometry % Sl
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o] MSC surface marker(CD19, CD34, CD44, CD45, CD73, CD90, CD105, HLA-DR)9| 43 ofEHE
FOISILE & cell line B5 MSHHILOA HA|=l MSCe| EHSHR] Uhs] QkAbu} QA Z|5H= HulE H YL},

(Figure 2) Confirmation of MSC surface markers(CD19, CD34, CD44, CD45, CD73, CD90, CD105, HLA-DR) of two

I N T RO D U CTI O N different hASC cell lines(hASC new, hASC isolation) by ﬂc;wcytor,netry

hASC isolation A hASC isolation B hASC new C hASC new D

effects, Chondroprogenitor cell, Chondrogenic differentiation.
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I-1. Basic Concepts of Stem Cell Sciences S
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MHBIIMEE CHE MEST EXE0] ZA517] THE0], OIS ME4Z O 2|54 in vitrodlA] HIYSH: 7|20 = Towus
AH4AH 40 A0 71 7|=20] EHCL 2 A= SHIES7 IHIi(mesenchymal stem cell)2| Y21 ASCO] Group/Surfae marker CD44 ~ CD73  CD90  CD105 CD19  CD34  CD45  HLA-DR
F610] Ql1Zte| z|Hx2o 2HE ASCE =2, Y, A&t flowcytometry?} real time PCR 7|"HS &3 hASC new(P4) 6502% 50.00%  96.80% 8344%  0.02%  006%  0.19%  0.14%
?_|?_|.1 Hfoaﬂgjlkl i(hASC, human AdeOSG derived Stem Ce||)9-| EO|1'| iLE?J?_J(surface marker) |:|i| hASC isolation(P3/4)  95.52%  70.27%  98.69%  94.76% 0.05% 0.06% 0.20% 0.15%
QM7} 85 (gene expression) g El0I5taL SiC}. 0|8 £ $4 A0 AIRE 4 Y= ST\ EM0| HZ= lI-3. Characterization of Adipose derived Stem Cells: Real-time PCR
hASC stockS =t g 4= LY. O1ZkZ|HFZ IO M EE|SHH £ £379| cell line(hASC isolation, hASC new)0]| LH3§A] real-time PCR2 S
I-2. Current Research on Stem Cell Therapy S7IM=0|M S04 = Trasl= tEHY RUAF 582 Octd, c-Myc, Kif4, Nanog, Sox29| &d Sds
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FHEH| g1} (paracrine effect)2fil SHH FUE STIMZIL SN AFE 28 S5 2429 NZAIEL = =ees y 9= o= R0
CIZHISS o5 MSEE ot Lol H|ZEAUS 221510 HE2 ZJINZoEN HAZ 72. 20| Mo (.Figure 3) Analysis of .stem.ness gene(h(?ct4, hc-Myc, hKIf4, hNanog, hSox2) expression in two different hASC cell
JlofSicks oIk 2200 MM SVIMES 20| FUSIYE U WIS BE7|2S YA g Wojyy, | | [esOEnen WACIAaton byreartime PR
25|2{ 0|F0| FH|sl= EZO0| &2ll 20| EMstH NES A=6l 23] S 5=, S FHEH| 2| 240 - p—— B
S hASC new(P2)
ClS 3Ck= 23p7F B k|0 ULt 34 RASC isolation(Fe) Real-time PCR
I-3. Characteristics of Chondroprogenitor Cells £ Group/Gene hOct4 | bo~Myc |hKIt | bNanog | hSox?
LL L L1 hFB(P7) | 1 1 1 1 1
A= H|IZ (CP cell; Chondroprogenitor cell) = G MZ2 2517} 7hs¢e YE2 HN|ZE embryo?2] limb SIS hASC new(P2) 0.534 3938 2095 1434  0.142
budOjjA] 22| 4 UL}, E|si M2t A (osteoarthritis) S H|238F AZ2242ISt2 alCh £&AH| 7|. HR|H 2202 ? tomness gene hASC isolation(P6) ~ 0.301 5282  1.814 1928  0.110
AjAio| o] O|20{R|A| ¢t7| mj20f| OtA 0l ARIE ZH= A2 7| aiC}, 20124 HC|ZAES| E7|N|Z X|2AH|Ol llI-4. Chondrogenic differentiation of CP cells mediated by paracrine pathway
7IE| 28 (cartistem) 0 Mowol A= HoF A HIoM HZ5 Ao, A=EEE i,_0||)k1 i 27| HE A1|7f1| CHE Y ZA(CP only, CP+hASC, CP+media) st0llA] mouse embryo=5FE|] E2|5t CP cell9]
21=2| 80| S0jLta U1 22 MY L= 312 HO|C, MEA 2 o= hASCe| FHEH| =S 23517| 2I6l, HA ZHE 37} of3t 2}0|2 HO|=2| BAM5taAL SiCh HEZME HIIEE HUSIS7| 25 Alcain blue
mouse2| = AO2FH CP cells =2 HIYol 0IF M =23 hASC SHiEg A0jot. 0L} in stalnlng, GAG assay F712| 7|®HS A=SIRUCE ZEXOR CP cell2 L of hASCE HiYSt mediag
vitro®lA hASC2| =H|x|(secretome)?l CP celle] HEME E28}(chondrogenic differentiation)0f O]|z|= MJbstH ST M| E E517} So|05tA| £2IES SH0I51AC) HHH CP cellz} hASCS ZH|¥st= 42 Alcian blue
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3= 240t7] fI3H Alcian blue staining % Glycosaminoglycan(GAG) assayE Sl CP cell?| Z21=5 stainingOlAl= 1 &7} SIRIE|QUA|TH, GAG assayOllA= EHoIgt 4 QUGICE MiatA] & MHZE Z351%E 1
S5t R0 CP cello] FZTHZ £3}7} hASCO| £EH| EUE S5 2AUE 4 USS FYUsIAUL 1 HIH= hASC HIYAS

&7t Il = 55151 LiEtL = AQ = 20l | UCt.

MATE RIALS & M ETH O DS (Figure 4) Alcian blue staining of mouse CP cells grown in three different conditions (CP only, CP+hASC, CP+media) for

7 days (Figure 5) The amount of glycosaminoglycans of mouse CP cells grown in three different conditions(CP only,

lI-1. Isolation and Culture of human Adipose derived Stem Cells (hASCs) CP+hASC, CP+media) for 7 days
. . Alcian blue stainin
"_2° FIOWCytometry(MSC Surface markers) A 39 Fieen Bl stamne Il CP only(control) B he o mm  CP only(control) C Group CP only CP+hASi CPrmedia
CP+hASC CP+hASC Sample 1 2 1 2 1 2

lI-3. Real-time PCR(Stem ness geneS) £ L CP+media '] . CP+media OD(600nm) 0341 0363 0474 0484 1861 2357

g g _ _ ) e 0.352 0.479 2.109
lI-4. Isolation of mouse Chondroprogenitor (CP) Cells ° _ j GAG assay

0= _\F a o 0- q p N Group CP only CP+hASC CP+media

lI-5. Coculture of hASCs on CP cells & & S & S ik o2 2 1) o

oqo“ cgo“ GAG(ug) 6.034 5.490 5.383 6.180 9.375 10.440
lI-6. Alcian blue staining & GAG assay L ae e 1 o

DISCUSSION
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