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 (1,2).  
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.  

.  
,  0,075%  I 

 30-60 .  
 10% . 

.  
37°  5% CO2  -MEM  10% 

 (HyClone)  5 
. . 

.  
 ( ) (low viscosity, Sigma)  

.  
, . 

 
.  

 0,1 % .  
. 
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.  

,  
: DMEM /F12, FBS, ITS ( -

 - ), , L- , 
 TGF-b3, L- -2- , , L-

, . 
.  

. ,  
 Qiagen - RNAprotect Cell Reagent. 

 (  20 )  
.  

 – innuPREP RNA Mini Kit (Analitik Jena AG).  
. 

     
RevertAid First Strand cDNA Synthesis Kit  -

 Fermentas.  
 ( )  

 « » (housekeeping gene) – GAPDH 
-3- ),  

. 
 cDNA  

,   PCR Master Mix (2x)  
Fermentas  

 30 .  
».  

 1. 
 1  

 
   

COL2A1 (Collagen II) F 5’-GGCAATAGCAGGTTCACGTACA-3’ 
R 5’-CGATAACAGTCTTGCCCCACTT-3’3’ 

ACAN  (aggrecan) F 5’-TCGAGGACAGCGAGGCC-3’ 
R 5’-TCGAGGGTGTAGCGTGTAGAGA-3’ 

COMP (Cartilage 
oligomeric matrix protein) 

F 5’-CCGACAGCAACGTGGTCTT-3’ 
R 5’-CAGGTTGGCCCAGATGATG-3’ 

SOX9 SRY (sex 
determining region Y)-box 9 

F 5’-GACTTCCGCGACGTGGAC-3’ 
R 5’-GTTGGGCGGCAGGTACTG-3’ 
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.  
.  

-
 («Fermentas»,   ). 

. 
 RT PCR  c  

 SYBRGREEN  (  322 , ) 
 qPCR GreenMaster with UNG\ROX 

(Jena Bioscience).    
 GPDH, BAK. 

.  
 Epics Altra  

).  0.25%  
.  ( , 

2% FBS, 0,2% ween 20),  30  
 FITC-

 CD- : 29, 44, 90,  TRITC-
 CD 105 (Beckman Coulter). 

  .  
,  

. 
,  

 2% ,  0,9% NaCl  
 DMEM\F12, . 

. 
 

 (14 ).  
 

.  3 ,  
:  

 
. , ,  

. 
. 

 100  3  79%.  
:  5  – 77%,  8 - 75%,  14 

 – 70%.  50  
CaCl2  90-95%  

. , 
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 25  CaCl2,  
. 

,  2% , 
 50 . 

 3D  
2D . 

,  
 2% ,  0,9% NaCl,  

. , 
. 

. 
 

 (14 ).  
   
 (  1).  2- , 

: 
 

.  
,  

 60 % .  4-    
, , 

, .  
80 % .  6-  

, .  
 100% .  

 6-  
.  

 4%  
. ,  (2D) 

 99,9% ,  (  
) 90-95%, ,  

.  
 50mM CaCl2,   

.  
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       D  

            

 E        F  

 1 – . 
  – 1- , 10  

 – 1-  0.9%  NaCl, 
50mM CaCl2, 10  

  3- ,  0,9% 
NaCl, 50mM CaCl2, 40  
D – 3- , 10  
E – 6- ,  0.9% 
NaCl, 50mM CaCl2, 10  
F  3-  0.9% 
NaCl, 50mM CaCl2, 40  
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 (2D)  
(3D) .  

 (6 )  
.  

 
. ,  

 
 15%  (n=12,  n –  

).  
 (2D)  (3D) . 

 CD44, D29, CD90  
CD105.  2D  CD44 

 98,9 ± 1,0%,  CD90  89,7 ± 1,0%,  CD105 – 88,1±1,3%. 
 (99,1 ± 0,9%)  FITC-  

 CD29,  
. , , 

   
. ,  3D ,  CD44 

 98,7 ± 1,1%,  CD90  89,2± 1,0%,  CD105 – 87,7±1,2%, D 29 
98,6±1,2%. 

  . 
 

: 
DMEM /F12, FBS, ITS (  - ),  

, L- ,  TGF-b3, L- -
2- , , L- , . 

 
,  

.  2D , 
. 
 

 12 .   
 12  

.   
.  

.  
 12  

, . 
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 (3D)  
 

. ,  
 
  

 – ,  Sox 9.  
, ,  II  

Sox 9  3-  
 12 . 

,  
 

.  
.  , ,  

 
. 

: 1. ,  
 

, , : 
 2% ,  

50 . 
2.    

 
 – ,  Sox 9. , 

 
. 

3.  2D  3D ,  
 15% , , 

.  
4.  CD  

. 
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