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[# Z]  HME: WA K BURACHCH 40 M5 25 B 72 A B 7 i, DUEE ST i R0 % i AR o0 3w
MR IR IR R . H¥E: MOBHAE KRS b B AR S| 40, 4y R ad %3 Ak (OD) 4L A e s b
(RD) @ #AT/ 8, OD 4 8CH 41 Mok A 1L YR It il 2k 70 0 Ak, RD 20 451 48 it SR FH 100305 Ak 1) 4 34
1&%{%1&$B%QHU$E&%}%2H}H@O KR (ZFEA ). 1%, 2% . 4% M 10% M4 imiE (FBS),
0 (FH42) . L 0.2, 0.4, 0.8, 1.0, 2.0gL '"4EAEFKC (VC) MO (FH4L3). 0.5, 1.0,
20\4080\NO%Lﬂ%ﬂM%%Z%A%W(HLA)%*ﬁ?%ﬁﬁhﬁ&%%ﬁ%%
M. KA G Bk B Eagle 32 B F12 5 IR AW (DMEM/F12) 5& A #E FBS. VC HIPLGA (1
FEW A BN A, e BEAS 43 Vi B8 6 AT RH I 43 20 o >R FH 4 R 3t B804S0t 25045 2 2400 o O ez D0 45 20 40 B A7 0%
RMEAR, R R0 R 5 e R I 45 A A M A R, R CCK-8 T A5 I 45 21 240 Jf 184 B 0 12
S FH 240 0 6 P S5 36 46 000 4% 2 40 it 286 B %6, SR T Hoechst/BLAL TR BE (PT) Y € 46 00 4% 25 40 it o4 T 17 i
K MTT 46 80 B 3G 57 W55 9% 5 45 20 40 B 3 58 0% PE % 48 i 43 &y DMEM/F12+10%FBS 4
(% BEZH) . DMEM/F12+1%FBS 4 . DMEM/F12+1%FBS+0.4 g-L ' VC+1 pg-L ' PLGA 4,
K S5 i PCR (RT-qPCR) A6 I g R 35 37 W 45 97 5 45 4 200 A v P o ke X3 Y A 2 SR 1 9
(SOX9) . Il B ol 5 (Col2A1) . X B i ol 5% (Coll0A1) F1 3L i 4 J& & 11 i 13 (MMP13)
mRNA FIKKF, 2R P 2 6 Yo ok I okt B 355 3R W 95 5 45 A A i e 1T AL S B (COL ) i SOX9
FIRMEN . GHR. ODHFMABEMBATR/NTFRDA, MEFHHEHLKTRDAH., OD AR
MM SH K, B2RIE, RZHMMHEIHMLE; RDAFRCKTMBPIEESR /DN, KZHMBEEE,
A0 A0 L PR o 2 A AR AR B A 2 B ORI i R S e a3 e B dR, (H RD 41 ke IR A
B 20 S B s SR R AR OD 446 5 9~13 h, JRACECB Al iR A B ZhHE . OD 41 R AR JH 240 M 7 55
FE 24 Wi T R 212, 53R AS hInh MO By Wi BF TF 5, b 3R 12 W A0 TS W B T (P<<0.01) .
RD 20 AR 4N 76 15 5% 24 WIS B RS 28, 15 9% 48 h Ik 8 B0k B8 i bl , 5 B% 3% 12 h i 38 5 3% 1k B 5
ThEs (P<<0.01); #i324 M48hif, 5 ODA L, RD 41540 i 19 5 8 & TH s (P<<0.05)., RD4]
WHMT A>T ODA, 24 TCIRFEHCE A0 . I BB 200 L 14 6 0% 4 Wil 5 55 R W rh FBS W B T
Fm TR, S EA TR, RS, 2% 4% M 10% FBS B, 8 R RN M3 58 T 14 W]
m (P<<0.05), SxHd 2k, Bl &0.2~1.0g- L Vcﬁkﬁﬁ 20 5 B PR B R T R (P<<
OO@,A¢aO4gL VC IR B 4 S e (P<<0.01)., S528 A 3, B

& 1~4 pg-L ' PLGA B, KR 4H Qlﬂﬂ@i*ﬁ{ﬁf&*ﬂﬂﬁﬂ‘m (P<<0.05), Hp& 1pgL 'PLGAR K
LB T M 186 5 TS P e (P<<0.05) . 5 DMEM/F12+10%FBS 4l %, DMEM/F12+1%FBS 4
KR 40 b SOX9 mRNA Fl COL2AT mRNA 357K F ¥ 8] B 7F @& (P<<0.058 P<<0.01)., 5
DMEM/F12+10%FBS 41 [t 4, DMEM/F12+1%FBS+0.4 g-L ' VC+1 pg-L ' PLGA 41 K Rk

[WFEH]  2023-11-25

(E€WMBE] ERHAARBFEETE (8227091657); HMEAHF TRMFIE (JJKH20221050K])

MEERA] BT (1989—), L&, HMBERKENA, TRIF, AWESE TR, 322 YL ) 2 G5 2 05 1
ESE Y T

(EfEEE] SK2E, EN (E-mail: gaochangzhao@jlu.edu.cn)



W, A B BURACERCR AN 43 B R IR O vk Bk 1439

B A0 SOX9 mRNA Fl COL2AT mRNA R kKPR IHE (P<<0.01) . BTG, 56 R
Bi F DMEM/F12+10% FBS 413843 #i gl i o i B COL I & 598 Y6 {55 M SOX 9 4L s e i 5, 9k
SREESSS ; DMEM/F12+1%FBS 4R 2 80CE 4 v 3 COL T £k 25615 % M SOX9 £L 5 G177 |
DGR I ik T DMEM/F12+10%FBS4; DMEM/F12+1%FBS+0.4 gL ' VC+1pg' L. ' PLGA
HECE A B COL I 4R s N5 5 M SOX LI i Hfn %, FGHER DMEM/F12+10% FBS 4
M DMEM/F124+1%FBS 4 W & 7w . DMEM/F1241%FBS 21 %8 40 i b COL 11 A1 SOX9 % 1 # ik
ST DMEM/F12+10% FBS 41, DMEM/F12+1%FBS+0.4 g-L. ' VC+1 pg-L. ' PLGA 4
BB YT COL T M SOX9 % H F ik & W i & T DMEM/F12+10%FBS 4l . Z5%#: R 5 A9 K BUR
AR 20 T G 5 R0 5 3% 5 vk AT DL R AME G2 T vk e B, A DA 00 A L 1) 2 g ik ), gt s DA AR
20 60 ) A A1 B 3% I
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ABSTRACT Objective: To discuss the improved methods for the isolation and culture of primary
chondrocytes from the neonatal rats, and to establish an efficient and economical in vitro chondrocyte culture
system. Methods: The primary chondrocytes were isolated from the joints of neonatal rats and divided
into overnight digestion (OD) group and rapid digestion (RD) group for separation. The chondrocytes in
OD group were digested overnight by type I[ collagenase, while the chondrocytes in RD group were
separated by the combination of pre-digestion with physical and chemical digestion methods. The
chondrocytes were cultured in modified media containing 0% (blank group 1), 1%, 2%, 4%, and 10%
fetal bovine serum (FBS), 0 (blank group 2), 0.1, 0.2, 0.4, 0.8, 1.0, and 2.0 g-L ™" vitamin C(VC),
and O (blank group 3), 0.5, 1.0, 2.0, 4.0, 8.0, 10.0 pg-L ! poly (lactic-co-glycolic acid) (PLGA)
nanoparticles. The media containing different concentrations of FBS, VC, and PLGA were mixed with
Dulbecco’s modified Eagle’ s medium/nutrient mixture F-12(DMEM/F12), and were divided into related
groups based on the concentrations of ingredients. Cell counter was used to count the chondrocytes in
various groups and the survival rates and diameters of the chondrocytes in various groups were detected ;
Toluidine blue staining was used to detect the morphology of the chondrocytes in various groups; CCK-8
method was used to detect the proliferative activities of the chondrocytes in various groups; cell adhesion
assay was used to detect the adhesion rates of the chondrocytes in various groups; Hoechst/propidium
iodide (PI) staining was used to detect the apoptosis of the chondrocytes in various groups; MTT assay was
used to detect the proliferation activities of the chondrocytes in various groups after treated with modified
media. The cells were divided into DMEM/F12+10%FBS group, DMEM/F12-+1%FBS group, and
DMEM/F124+1% FBS+0.4 g-L.”' VC+1 pg-L~' PLGA group. Real-time fluorescence quantitative
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PCR (RT-qPCR) method was used to detect the expression levels of sex-determining region Y-box 9
(SOX9), collagen type I alpha 1 chain (Col2A1), collagen type X alpha 1 chain (Coll0A1), and
matrix metallopeptidase 13 (MMP13) mRNAs in the chondrocytes in various groups after treated with
modified media;immunofluorescence staining was used to detect the expressions of type Il collagen (COLII )
and SOX9 in the chondrocytes in various groups after treated with modified media. Results: The survival
rate of primary chondrocytes in OD group was lower than that in RD group, and the average cell diameter
was larger than that in RD group. The primary chondrocytes in OD group were larger and spindle-shaped,
and most cells exhibited pseudopodia; in RD group, the primary chondrocytes were smaller, mostly
rhomboid in shape, with only a portion of the cells showing pseudopodia. The Toluidine blue staining
results showed significant coloration in both groups, but the digestion time of the chondrocytes in RD group
was shorter, and compared with OD group, the actual culture time of the chondrocytes was reduced by
9—13 h, and more immature morphology of the primary chondrocytes were observed. The proliferation
activity of the primary chondrocytes in OD group was slow at 24 h of culture but increased at 48 h of
culture, and the proliferation activity of the primary chondrocytes was significantly higher at 48 h of culture
compared with 12 h of culture (P<C0.01). Compared with 12 h of culture, the proliferation rates of the
primary chondrocytes in RD group were increased at 24 and 48 h of culture (P<C0.01). At 24 and 48 h
of culture, compared with OD group, the proliferation rates of the primary chondrocytes in RD group
were increased (P<C0.05). The number of apoptotic chondrocytes in RD group was lower than that in
OD group, and no necrotic chondrocytes were observed in either group. The proliferation activities of
chondrocytes of the rats were increased with the rising of FBS concentration in the culture medium.
Compared with blank group 1, the proliferation activities of chondrocytes of the rats after treated with
culture mediums containing 1%, 2%, 4%, and 10% FBS were significantly increased (P<C0.05).
Compared with blank group 2, the proliferative activities of chondrocytes of the rats after treated with
culture mediums containing 0. 2—1.0 gL ' VC were significantly increased (P<C0.05), and the highest
proliferation activity was found when the concentration of VC was 0.4 g-L ' (P<C0.01). Compared with
blank group 3, the proliferation activities of chondrocytes of the rats after treated with culture mediums
containing 1—4 pg-L ' PLGA were significantly increased (P<C0.05) , and the highest proliferation
activity was found after treated with culture medium containing 1 pg:L™" PLGA (P<C0.05). Compared
with DMEM/F12-+10%FBS group, the expression levels of SOX9 mRNA and Col2A1 mRNA in the
chondrocytes in DMEM/F12+1%FBS group were significantly increased (P<C0.05 or P<C0.01).
Compared with DMEM/F12+10%FBS group, the expression levels of SOX9 mRNA and Col2A1
mRNA in the chondrocytes in DMEM/F12+1%FBS+0.4 g-L.”' VC+1 pg-L~' PLGA group were
significantly increased (P<C0.01). The immunofluorescence staining results showed that the green
fluorescence signal of COL Il and the red fluorescence signal of SOX9 were observed in some chondrocytes
in DMEM/F12+10%FBS group under fluorescence microscope, and the fluorescence intensity was
weak. In DMEM/F12+1%FBS group, most chondrocytes exhibited COL Il green fluorescence signal
and SOX9 red fluorescence signal, and the fluorescence intensity was significantly stronger than that in
DMEM/F12+10% FBS group. In DMEM/F12+1% FBS+0.4 g-L-' VC+1 pg-L ' PLGA group,
the COLTI green fluorescence signal and SOX9 red fluorescence signal were found in all the chondrocytes,
and the fluorescence intensity was significantly higher than those in DMEM/F12+10%FBS and
DMEM/F12+1%FBS groups. The expression levels of COLIl and SOX9 proteins in the chondrocytes in
DMEM/F12+1%FBS group were significantly higher than those in DMEM/F12+10%FBS group, and
the expression levels of COL |l and SOX9 proteins in the chondrocytes in DMEM/F12+1%FBS+
0.4 gL' VC+ 1 pug-L~' PLGA group were significantly higher than those in DMEM/F12+10%FBS
group. Conclusion: The improved methods for the isolation and culture of primary chondrocytes of the
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rats can overcome the shortcomings of traditional methods, shorten the isolation time of primary

chondrocytes, and improve the quality of in vitro culture of primary chondrocytes.
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BB 20 M R O Bl 1 2 b ) A A
H R TR R AR T A LN A BT RE .
FHCH AU = A . W2 MO A SR A A A,
— B AR R &Y. BT R (osteoarthritis,
OA) & & W 2 A IR AT VBN, H OG5 BB 4
A $51 005 A ERCE 4 i /b 2k R (extracellular matrix,
ECM) & W Lo ZZ AL R , DLOCTY #0m 18 Pk
TS VE R RRAE o JEAR R 20 B 0 o 3 RN 8% 37 02
98 OA W EE A Y. M T HCE A4 W80,
Sy AR AR e X . BRI Y
F AN A8 fe bR B #F 47 oF % W fE (overnight
digestion, OD), {HiHfLFERT &K, A 0L AT 6B &2 M
JEACECE AN RS TR . A FST T SR By
BT A i, (B FE R o R 40 I A AR A1 1
FEMAFEAEME S . — T, B IR E IR R R
FE R ECM 1y 2B BRI . BB 40 9 15 58 W 78 &
10% Ba4E 17 (fetal bovine serum, FBS) [ 5%
Wb HEAT Y, R B IR BN R T AR A 1 S A5 AR A
JRRR R A HE . RS R R IRE Y Tl B
ZREMIE G, ML . S — T, R A Mo
AN b, HAE =4k (three-dimensional,
3D) WEE R g R b A Y — s L 3D 8
FRY, WA E G IR A AR N R RE AR S 4 e
5, ATRAEYNM, H 5 E IR T 1S SO M IR
B, BILM-LIELRILEY [poly (lactic-co-
glycolic acid) , PLGA] J& H A I H & 71z (4 7] B
AR, BB A AR T, KR+
VE R 25 ) B AR X OA W3R Y7 1 1 9wk o8 ' IE
S H AT TGy K R AN B 27 BT 0 4 6 B 4 it
PRSI 55 5 1 VR TR DG FE 38020 o AR TR 98 0T BE AT Ji
ARBRCH Y00 0 B e A R T Bk AT IR, BT
T Ak B2 ) BRI A 27 8 A0 AH 45 & 19 7 1k 4 4 B
B E], O 38 o W AR FBS v 5 RS i B e B 2 1=
% C (vitamin C, VC) 1 PLGA 4K kL 3k B 57
HY) 75 ¥ 2 A AN ) PR 28 0 00 A B G FR 1 s e, Oy
PRGN 200 i 15 35 R G0 1Y 43 R A R i A S

1 MB5FE
L1 FERFHH E2XMNFNE TORE IR

Primary cell culture;

In vitro techniques; Conditioned culture media;

1~2 HiE SDREL10 2, MEMEARIR, 113 KELH
SR B Y EARA R A, S8 S W VAR
SYXK (#) 2023-0010, #:[Cek B Eagle K5 3% 3t/
F12 B # iR 5 W (Dulbecco’s modified Eagle’s
medium/nutrient mixture F-12, DMEM/F12) Hi
1T 29 5 Ji il ) B 56 1 38 R R R B A v, -
HRIEA WM {3 E Hyclone A /], FBS I
H L1 %1 Biological Industries 2y &, 40 I i1 %03 57
& 8 (cell counting kit-8, CCK-8) . H K Jig ik Y o
WA 4, 6- T WK EE-2 RIS W (4, 6-diamidino-2-
phenylindole, DAPID) 4y 14 [ 4t 5t & 3K 5 R
AR, Prll B JEE A (anti-collagen type Il ,
Anti-COL II ) /MR $T K B — 5t A 3¢ [E Novus
Biologicals 7 R 5T AEA A, otk il s e X Y HE & M
9 (anti-sex determining region Y box protein 9,
Anti-SOX9) Ryt K —Hig A & [ Abcam 2 7,
1WA N o 1 7 e O I S I A A A S 7 R €
/N #, Hoechst 33342/ it £ 9 B¢ (propidium
iodide, PT) XUHE AT & M A Ab 50 2 80T B A IR
ovwl, VO A A ar = A EAE Y R AR A
PLGA (LA/GA=50/50, X} 4y F Jfi & 100 000)
W 8 R YRR BRA R, RNA SR ik
FlE A gk gZ YR RA R, KEB-AL
SIEANSSI WAL TAY TR (L) BhE
B . COLTE IR 3G T2 46 6 2 8 R AL e i
OB B B R B 2 w) (808 A W i A
B8O W MmN A B ARAKEE AR, ik
C100 20 L 3+ B0 W [ BRI B K 78 AR B4 A BR 2
A, MX3000P £ i %% O % f# PCR (real-time
fluorescence quantitative PCR, RT-qPCR) X H
X EZRECPHARA R, MR UW A &G E A
H L, OB BEEENLE AR R E RS ARA
al, HEGWABRINL RS SEARFRAAE .

1.2 XRAKRFARSE SAFLEFX R
CO, %= BIEALFER L, 75% LML 15 min J5 # %
AT ERREUG BT RFNLA, 2
HE QW BCH . A B O B, B ER % b W
(phosphate buffered saline, PBS) ##£21K, KH2H
1 mL VS5 4% 51 Sk MUAORE AR R 2, o — HUEf
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KEEAL, 5 — ek Rhm PRI A2 s
BIACE AR R B IR LR, 23 o OD 21 AP s

Ak (rapid digestion, RD) #H. OD H %k & 4H 2!
ML L Ee A TT 2 e 5 e A 10% FBS )
DMEM/F12, #RJ5 8 AR 3546 v 8 9% 12~16 h.
RD 20 3 20 2000 A T B 15038 1k 15 min, W2 55 R
RFRWOEVE 2R He I 1 - LAY e A TT e 5
A& 10%FBS B DMEM/F12, & T & .08 &R
Th#A15s, HWfk3h, 2HAMBHEHBERE
LR, RS sE R (FLAE 70 pm) 2F 38 HKk
HAHLL, 1000 r-min ' #.0 5 min, JITA B 57 E
A, B TR, BT 37°C. 5% CO, 8
TR IR
1.3 2% FampAERipasitn P24F
AT B I R AL, RS VRO RS2 R 38 5 i R
501, 50.4% G Mg AR S L BNE G, il 5 aL
20 2 VRORR R AE AR TR o A 10 pL 41 iR
R REW L R FH A A T SOR I 2 21 43 5 1 JEAR
BRCE A0 AE 5 RO AR o A B A TG R = A7 TG 41
B/ B8} 10096 .
1.4 PEBREFEAR2AKTHAY LA
BUEAC A B W BCE A0 M, DL 1X10° mL ' %%
R T 24 FLAR ML 3R AR, REAL 500 pL, 5348
BF2dia. BUb 24fLanfss s, W iR,
A PBS, WHWE 2, iK1 min, 1 24 L 40
FE TP e i G v 4% 10 min, 4L 200 pl.
Y JE B ALE N A R OK RATIR &), # R
30 min & 44, B G REFLINAZRIRAKE D 2k, HIK
30 5o FeJa MAGE K2R R EAHE, &
BB TR 2 A AT S R
1.5 CCK-8#k#m24% FmbigmEn WU
fRA> B 5 B BB 40 M, L1 X 10° mL ! 4 R 4 b
T 96 fLAN M B5 FR AR b, B AL 100 L, FFFRCE 40
BTG BE S, KRR 12, 24 A48 hint, &AL AN A
10 pL CCK-8 ), AR AR FRMHMH 2 he
K FH AR ASORS: I F 450 nm 3% K ARG I OB EE (A)
(B, JF V13 0 R G B R M A Y E TR M =
(LI ALAM— =B LAM) / FBALAMY—=
HFLAME) X100%.
1.6 2@&%FammpmEmn HGHEEL2KH
JRACHI R, 7F 0 B T % % 3K 31 80 %6 ~90 %6
BF 7 O R ) R A0 B v i A o Rl AT A
T8 0T 20 M 52 BB PR IR S A RS SR A R AR

AR R 2 R T B . PR E 24 L At i 3 IR AR v 4
FhcHanffe, %EN1X100mL ', Hf1mL, &
THFEMEEFR L5 he WMTARTAEEFRE, %2
I5mLEOE T, KA1 mL B IR 1%,
5 R FRIEA, 1000 r-min &0 5 min, %
FE B, AT mL K55 R 0 A IS AR Y 40
DUVE, WATHS) G 54 M i B0l LA 1« 100 H 1R
G, A B S R RV, SR AR B B R i AT
T, HEBRAE 3R, TEO R AN M B B R
B O AN R = (40— s AR /4
Jit A K< 100% 6

1.7 Hoechst/PlF & %4028 F AT
Wt BURAC BB e, SR T8 AN TR A S
BRI 24 FLA ML BG Fedl, R 1X10° mL -,
BTSSR Ld, WMTIEFHRE, PBSZ PR BE
W2, TE% 1 mL PBS S B L h im AL S pL
Hoechst Je i F1 5 p PIS M, RSB WM R E
WCATIR G A 24 FLANB KT F A, 4 “ClEEIE &
15 min, PBSZZhiveik 1k . 78206 Wil T A&
DU ET 65,5 0 R (B 9O WA IR AE MR . 1IE % 4 i
R RAK#E 6 /K21 {6 (Hoechst+ /P14 ), T4
R Bl E s O /R4 4 (Hoechst+/PI+), R
BEAN e B AR 5 2/ 41 (Hoechst+/PI++) .
1.8 MTT #AMNERRARFERRTRE &0
w3 AR RSB, L1X10° mL !
(%% B HE R T 96 FL A ML B M, AL A 100 pL
WA S 0% (E4 1), 0.5%. 1.0%.
2.0% . 4.0% 1 10.0% M FBS, 0 (ZH4 2) .
0.1, 0.2, 0.4, 0.8, 1.0, 2.0 g-L"VC ;&
0 (=H43) . 05, 1.0, 2.0, 4.0, 8.0,
10.0 pg-L ' PLGA A K KL 7 WY 85 R WL, B R 48
kR 3% 12 he LM A 10 uL MTT (5 gL "),
BFRFEA DRI, 2hRMIR% T B, Rl
FH R R R FH 100 pl — FF S R i, R FH B A
AR 570 nm 4b AfE, IFHRIE “1.57 PitRARK
T 2% 2 5 200 i 8 50 1

1.9 RT-qPCR =AM K F @it B AR &L
KOk 4l i 4> 5 DMEM/F12+10%FBS 41
DMEM/F12+1%FBS 41 . DMEM/F12+1%FBS+
0.4 g:L " VC+1 pg-L ' PLGA 41 . HU%& 4 8 5%
48 h GBI 4 AL, 437l Jm A 1 mL TRIzol RNA #2 Ht
W, FERR, A 200 pL & 5IRF, 4°CF .
13 000 remin ' &0 15 min, 755 09 5504t fin A
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200 pL B EKAH, A% & M s HNEE, BY,
BTV E5min, 4°C. 13000 r-min '&.[> 5 mins
W, MUREF A S00 ul 75% B (H RNase
free ddH,O 5 oK BB M), 2T, VEEULHE,
4°C, 13000 remin~" #5.0> 5 min, 3¥ B, REKR
T W, BT UONE, MRS B0 RNA DLIE Y
i A 20~100 pL. RNase free ddHLO & DLHE .
AR BCE RNA W, % B RNA 8% sk it ) &
fE Ui B iF 17 36 % ¢ A 8 cDNAL #% I/ FastStart
Universal SYBR Green Master (Rox) i 7 £ i}
T 4T RT-qPCR A, S 45144 4 95 °C. 155,
60°C. 60s, HA0MERR, LUK B-MBIEH AN
ZEE 3, R 2RI 2 2 R At i bk
Do X8 Y HE A% 5t I+ 9 (sex-determining region
Y-box 9, SOX9). Il B ol %% (collagen type
II alpha 1 chain, COL2A1). X & W& Ji ol %%
(collagen type X alpha 1 chain, COL10A1) F13& i
& | E 13
MMP13) mRNA RLKF-. SIYFHIIE T,

(matrix metallopeptidase 13,

x1 59F3)

Tab.1 Primer sequences

Primer Sequence(5’'—3")
SOX9 Forward:GCCACCGAACAGACTCACA

Reverse: ACCCTGAGATTGCCCGGA

COL2A1 Forward:CTGTGAAGACCCAGACTGCC
Reverse: TTCTCCTTTCTGCCCCTTTGG

COL10A1 Forward:GGATGCCTCTTGTCAGTGCTAACC
Reverse: TCATAGTGCTGCTGCCTGTTGTAC

MMP13 Forward:CAAGCAGCTCCAAAGGCTAC

Reverse: TGGCTTTTGCCAGTGTAGGT

1.10 £&EREFRELKET @M COL Il F» SOX9
FoE oL BUEAC AR B R A M, SRR T
10FBS. 1%FBS. 1%FBS+0.4 g-L ' VC+
1 pg L7 PLGA 3% AN 6] B 43 55 32 W4 24 L 41 i 15
F M, i A DMEM/F12, 4% & DMEM/F12+
10%FBS #1 . DMEM/F12+1%FBS 21 fl DMEM/
F124+1%FBS+0.4 g-L ' VC+1pg-L 'PLGA 41,
FENIXI0mL !, BARFEAPRE R 1D, W5
— 2 B OW, A 200 pl 4% £ B OH R
PFA) [ % 5 min, W 5%
e, A 300 pul 4% PFA [ & 30 min, W 3 & &
Wm, BILINA 1 mL PBS b vk 3k, &k

(paraformaldehyde,

3 min. AEFLINA 500 pl 5t A6 & W (5% 4 I i
H&EH50.3% Triton 1: 1IRES) 2 iR k% & A
40 min, PBSZE MR YES 31K, HK 3 min, AT
B Ja Y SOX-9 (1: 250) A1 I1 % g J& (type 1T
collagen, COL Il ) (1:500) —#u, *% 24 fL 401
BREmETRE T, BT ACKMAMBE LK. PBS
5w VRV 3, R 3 ming AR BT BT R
(1:500) APL/AE (1:500) ric —PrkELEH
1h, PBSZEMEYEY 31K, RIK 3 min, BALMA
200 pL. DAPT 34 3k Ot %4 4 8 min, PBS 22 vl Uk
W 3W, B 3min, TEE SO0 WM NS A
A b COL I M SOX9 k1ML, LL3E o i
fRFEAM M COL I A1 SOX9 FKih &,

1.11 %% 5 ¥ K GraphPad Prism 8 4814k
PEEAT AT 0 M o 2 41300 40 i 3 7 05 v BB
R4 A 40 SOX9, COL2A1, COL10ATL f
MMP13 mRNA £k K PG A EBM M, Plats
Fon, ZARFEAR BB IR R R O 25047,
2 8] FF A 2 500 G L R Tukey #2500 DA P<<
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