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[#Z] B30 ABEZ A0 M (NPCs ) U5 5 X DR IEPE 41 B (USCs ) Inl B8R AR AR s AL B VE T . 77 3% . TR
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B AR (Western blot, WB) X FIr gl B USCs AT 4 7 fb vk i I 40 it 2 1 A i 28 A 48 % Transwell /)
w44 P3 £ NPCs 15 USCs 8572 LIy Je B JR R R R S0 B0 4 X JR AL & NPCs 41, 5250 412 NPCs 5 USCs 2%
FRAL, X HE L M PRk USCs 3597 ,NPCs 41 4 Bl NPCs 3557 ; 55 97 14d J5 o0 F 3] B 508 W82 4 e TE 245 i
I R A EEEE SN (qRT-PCR) B¢ WB 43l 46l 52 35 2 USCs, X A4 USCs 5 NPCs 41 NPCs 18 1 £ 4
(ACAN) SOX-9(SRY-related high mobility groupbox gene 9) . Il # iz it (COL2) S ik % 175 % I+ 1a(HIF-1at)
1) mRNA B8 1 3R IATE O ; S fE o L e W EE 3 41 COL2A1 J& ACAN %R iE ., SR 551 USCs BiH |
BHE . BURCE =R S B R 8 O B s USCs P T 41 B BH M AR 25 CD29 .CD44 .CD73 FI CD90 & & £ ik
A T 20 B PE AR R ) CD34 il CD45, 1557 14d 58] i s 1 %k B4 e NPCs 41 40 MU 2S5 JC 72 4k, 55 5%
2 USCs M BEZFEA ML o0 ik, EEAMH R, I HIES 14d J5 9258 41 I NPCs 44 19 ACAN .SOX-9
COL2A1 X HIF-1a 5E P mRNA K2 [ 323834 W 35 5 T X R4 (P<0.05) , ACAN J2 COL2A1 ¢ 0m & B & &
XTREA]; IR LR A A mRNA R 1R A 5 NPCs 4L ILE ¥ LG i 225 (P>0.05), SLRAZOLHE S
NPCs 4 WA T W) i 22 5, 8538 AEAR SR 929 b, N NPCs 7T i 3 85 55 1 05 30375 N USCs 401k o BEAZ RE 240
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Studies on the differentiation of urine—derived stem cells into nucleus pulposus cells induced by nucle-
us pulposus cells/SU Weiliang, GUO Zhu, WU Xiaolin, et al/Chinese Journal of Spine and Spinal
Cord, 2020, 30(11): 1027-1036

[Abstract] Objectives: To investigate the role of human nucleus pulposus cells(NPCs) in inducing the differ-
entiation of human urine—derived stem cells(USCs) into nucleus pulposus cells. Methods: The nucleus pulpo-
sus tissue of [A4/5 from patients with lumbar disc herniation was obtained during surgery, and NPCs were iso-
lated and cultured in vitro by adherent method. The USCs were obtained from the urine of healthy adults and
cultured in vitro. Cell morphology was observed by inverted microscope. Morphology, differentiation potential
and cell surface marker proteins of USCs obtained were identified by osteogenic, lipogenic and chondrogenic
differentiation induction and Western blot (WB). The Transwell chamber was used to culture P3 NPCs with
USCs to establish a co—culture system. The experimental group, control group and NPCs group were set up.

The experimental group was the co—culture group of NPCs and USCs, while the control group was of single
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USCs and the NPCs group was of single myeloid nucleus cells. After 14 days of culture, the morphology of

(ACAN),
SOX-9 (SRY -related high mobility groupbox gene 9), collagen type Il (COL2) and hypoxia—inducing factor

the cells was observed by inverted microscope. The mRNA and protein expressions of aggrecan
la (HIF-1a) were detected by fluorescence quantitative PCR (qRT-PCR) and WB, respectively. Immunofluo-
rescence staining was used to observe the fluorescence expressions of COL2A1 and ACAN in the 3 groups.
Results: The results of osteogenic, lipogenic, and chondrogenic differentiation of USCs were all positive. The
CD29, CD44, CD73 and CD90 were highly expressed in USCs, while CD34 and CD45 were not detected.
After 14 days of culture, the morphology of USCs group and NPCs group remained unchanged under inverted
microscope, while the morphology of USCs cells in the experimental group differentiated into nucleus pulposus
The mRNA and protein expressions of ACAN, SOX-9,
COL2A1 and HIF-la genes in NPCs group and experimental group of USCs cells were significantly higher

cells, and the morphological changes were obvious.
than those in the control group after 14 days of coculture induction(P<0.05). Immunofluorescence showed that
the fluorescence intensity of ACAN and COL2A1 was significantly higher in the NPCs group and the
experimental group than in the control group. There was no statistical difference between the experimental
group and the NPCs group in terms of mRNA, protein expression and fluorescence intensity. Conclusions: In

in vitro experiments, human NPCs can induce human USCs to differentiate into nucleus pulposus cells by co—

Chinese Journal of Spine and Spinal Cord, 2020, Vol. 30, No.11

culture, which can provide a source of NPCs for disc tissue engineering research.

[Key words] Urine—derived stem cells; Nucleus pulposus cells; Co—culture; Differentiation
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Fz 21 i JE ik 155 3% 3£ (venal epithelial cell basal
medium, REBM) (Lonza, % - ) REGM SingleQuot
A 35 50 (Lonza, i 1) (E2H N I/ Al 4
A K F BB (platelet—derived gowth factor—
BB,PDGF-BB) (Peprotech, 3¢ 1 ) | & 2l A i ¥4 i
A K F b (fibroblast growth factor-b,
FGF-b) (Peprotech, 3¢ [& ) | H5 21 A 3 K7 41 Jifd A <
+ (epidermal growth factor, EGF) (Peprotech,
% [H) . 100xGlutaMAX (Gibeo, 3 [ ) [ 100xNEAA
(Gibeo, 31 ) | A\ USCs il 55 73 1k 3 77 Bk 151
& (Cyagen, £ [F ) | N USCs i 17 5 43 Ak 35 95 2
R & (Cyagen,  [E ) | A USCs UK 175 5 4 1k
n R 541 £ (Cyagen, 22 [E ) SDS-PAGE #E it Fic
A E (BHaX, hHE) Z¥a TR
(bicinchoninine acid, BCA) & H & B & X7 &
(BxnX, THE), Byt AN&EEH R (aggrecan,
ACAN) Jifk (Santa, [ ). BHTA I KR
(collagen type II ,COL2)A1 #T{& (Santa, & H ),
BT B-actin LA (Santa, K E ) HRP tric fHT
f IgG (Santa, £ [H ) \ECL & Y61 & (Thermo, ¢
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) Transwell™ /N%E (BD, 36 [ )55 . FE A K
Y5 3 5.0 ML (Hitachi CPSOWX/#E T P70A-980,
HAS ) ot R4 WA \PCR {X (ABI 7500)
%,

1.2 STk

1.2.1 A NPCs M{RAMNE SR 38 6 BIABE 14/5
W BOME B S A R, RET HEAT MRI A4,
RIE T2WI R 5 EG H Wi £12 k—0iig £
K 125 T 3 [ 0 5 M 8] 45 43 2 Pfirrmann 325 IV
G, NEAS R MR R B2 58 A O R 1
Jei, T REHE J5 A () LA T BT [R] 25 DD B A Hh 3K
BBEZ AL, FARP RSN EEZAL E TR
BRI AE 4°CAM T T 30min Wiz ik ELRE,
TOE % 6 o i wE R h 92 vb W (phosphate
buffered saline ,PBS) #h ¥t 3 i , ¥ 58 2 41 21 H TG
BIRFL I 8T (2 Imm® KN, FRE R 2
15ml & .08, A 20 AL T 800r/min £ 40
Smin, 3 LiE . A &A 0.2% 11 B e 5 il 1)
DMEM/F12 5% % 10ml, T 37°CHa &4 1k
4h, FEF GG T 150 H I 5 40 38 93 4k
L BUHEAT 8 K UERAE 25O WL T 800r/min
B0 Smin, 5% FIE S A 15%06 4 103 (FBS)
1% 5 2 /55 % 2 1Y Dulbecco B B 1) Eagle 1%
F7 5 (DMEM/F—-12 ) 1T 3 1 41 it S 4T3 27
PR T 25em? MR SR, N AR 3R 3L 2 2 3ml,
1t 37°C .5%CO, W 4n L 5 IR pa h ¥ 5% . o0 00 T 4%
Pl 3d S 10d B T3] & 5 R0 T W% NPCs B
o 3d A — R IE IR AL A B A 80%
Hf4g 1:3 /4%, e B PO~P3 NPCs #E47525, iZ%0F
¥ 7 S L BE BB PR ZE A 2 i AL

1.2.2  USCs (W& H ARSI S SR fi T O TR 25 4%
B3 44 ft B AR AT T h B PR 2 200ml,  7E
HE P53 F 4 3 50ml B0 400g B L
10min 5 5% FVE W E 1ml, %% A 10ml PBS &
£ ,200g &0 10min, 7+ B3, A 3ml  10%
FBS, 1% -4 % % , % REGM SingleQuot 4= K
FEFH) DMEM/F-12 15 3% 540 % 19 USCs JR
R FRIEE R, BT 12 fLA 3 Lo, &
37°C .5%CO, WA MR F=AG TP AT 85 5%, 56 3d i
W R RN S 10%FBS, 1% - 55 % % ,1%
GlutaMAX, 1% NEAA,PDGF -BB  5ng/ml .FGF -b
5ng/ml \EGF 5ng/ml, 1:1 FL IR & ) DMEM/F-12
5 REBM 1Y USCs ¥ #3557 5, 400 TR 5 3d

Je10d B T3] & W i N g USCs B4, & 3d
oA B — R B IR AL A % R IR B2 80% A2
A AR, B P2~4 AR 40 M 2R 17 5 22 A0 40 il
Y g R IR R E I

1.2.3 USCs M =R LS5 8% P3 R USCs #%
RS FLAR T # s B R i R o A
7 & B DS S R R AL fF USCs fill & ik
80% /e e AT AHOGSE 30y o 1l 15 5 20 At i s £
FIA 2ml B A USCs BUE 75 5 43 4k L it B 55 2k |
N USCs J8 155 5 o A 35 2 56 0 R BT 4
SRR PR IR | B~ e B R | bt ZE K s I )
BN USCs Wi s 2 or b o8 2 55 F 58 4 3d #e
W—, T 21d JR A 4% 2% 5 FEE [ 4, o6 &
2Ly (e e LR, IG5 S 4L AN S i A B A USCs
AR LR IR 2 A AR R IR . A USCs
WG T L IR 4 L3 P A = kR
R 35 T H-1-H LB ges B % 5 | b 2E
K e B N USCs I 75 S /0 b B 97 58 A
W, T 3d Ak A USCs U5 5 i b5 3%
B WERRT SR . N USCs R 15 501k & H
Ji AR I OB A S I B | 9 5 3R I BN USCs
WG S o AL K 97 36 B T, 24h J5 BB 0 A
W, WA 3 KK FR IR H 4% % B R
[ MEL O P m Ugs, AR 175 241 HZ 4x
10° 4~ USCs, T 15ml B0 H 150g 2.0 Smin J&
F+ B, A 0.5ml H A\ USCs 5B 75 5 o 3t
fili 455 95 2k b ZEK AN PUIR AR ITS E 4 |  i
PREN . R . ¥4k A4 K -3 (transforming
growth factor-B3,TGF-B3) e il 1fi 5% 1 AN USCs
B T3 A e G g 5L B 3d R — IR R
B 1E 21d JE HH 4% 2 W1 A RS D)
F B e BRI < i e 60 )5 A T AR

1.2.4 USCs fra AR R WB %, K P3
& USCs BREFHS LG B0, 35 L3 R A& H 1%
PMSF (1) RIPA 4t it 54 fifk i 2 40 B 5 2 1 5 i
BCA 26 F ik B 5 8 85 RN AR 1 PR 2 b i
3D SR Ratal N /= 3 iy e 1.8 S T LU ISP
Pt e € B LUK (sodium dodecyl sulfate—polyacry-
lamide gel electrophoresis,SDS-PAGE )73 &5 F£ i,
PR 5] PVDF B 1 5% 0 B RS W% 8 3t 1A 9 v
M S, A B FR & 4 CD29 .CD44 .CD73 Fi1
CD9O0 FlBAM: bR &9 CD34 1 CD45 1) —Pi 4°CHiF
Bk, WEE, mAMRS ALY E
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(horseradish peroxidase , HRP) 45 ic i — 41t =5 il %
H 1h, Bl H ECL ik B8 . £ WB B2
WRZE T 4 FH M AR & 9 CD29 .CD44 .CD73 ,.CD90
HF 20 B AR 4 CD34 .CD45 By RIATE L .
1.2.5 NPCs 5 USCs LBk R sr 50 4
i FLAE A 0.4pm 9 Transwell /)N 28 g 37 20 fifg
K FR K R NPCs H5 3% F 21 Transwell /NE P,
USCs 155: T 2B Transwell /NE N, 5 H
YA i N SC IR A S R 1Y USCs A A X REAT
Fph R SR NPCs 4 NPCs 41, A& A 10%
FBS . 1%75 -5 % & 1) DMEM/F12 §5 3736 F 37°C .
5%CO, W20 3G IR/ h il AT i 5%, 1 3d el —
W8 B IR A R K SO SRR, 4 B
W g X R 20 K LG 3% 14d B9 USCs 5 NPCs 40 1)
NPCs #F17J5 2L 5255

1.2.6 & 5 5 0 R A5 B4 S (quantitative real—
time polymerase chain reaction,qRT-PCR) #5 il
FHOGJE ) mRNA F ik & ] Trizo ¥ 2 B
NPCs 414 NPCs 15 5256 41 K %F B8 241 Y USCs Y &
RNA, RJ5 % B % sl n & w45, 78 qRT-
PCR ¥ I # 4T Real —time PCR JZ J & B 4% 41
cDNA; % & GAPDH RN Z , Kb #L Y USCs
X BRI 52 56 4H Hh USCs #1 NPCs 41 NPCs 19
ACAN, HEMPE XY JTHE 9 (SRY-related high
mobility groupbox gene 9,S0X-9) COL2 A it 4%
%S M+ la (hypoxia inducible factor—1,HIF-
lo) ) mRNA Fik & AR E = A EL, 5
PIF 50 0L 2% 1, SR 27%¢ 8 sk 15 31 4% 4 3k N
mRNA [ 4% ek i

1.2.7 WBIERMAHCE &L il s s A

x1 EEBESIMFIIR
Table 1 The primer sequence of genes
SR 4 B S E1(5'-3")

Gene name Primer sequences(5'-3")

CA iE 1] (Forward , F)5'~AGTGCCAGCCTCGTCTCATAGA-3’
>ADPH
ST (Reverse, R)5'-GCCTTGACTGTGCCGTTGAACT-3'

iE 8] (Forward , F)5'~CGCTCAAGTCGCTGAACAACCA-3’
JZ 1] (Reverse, R)5’~ACCAGTTCTTCCGAGGCACAGT-3’

ACAN IE 17 (Forward ,F)5'-TGGCCTGCCTGACTTTAGTG-3’
J2 11 (Reverse,R)5'~CCTGAACCACTGACGCTGAT-3'

SOX_9 IE 17 (Forward ,F )5’ ~ACCATCACGCGCTCGCAGT-3'
Sz (Reverse ,R)5'-TGCGCTGGGTTCATGTAGGT-3'

HIF_1 1E ] (Forward , F)5'-GCCAGACGATCATGCAGCTA-3’
-la
JZ 1] (Reverse,R)5'~ATCCATTGATTGCCCCAGCA-3'

COL2A1

Foxf B 41 USCs 5 NPCs 4 9 NPCs i F 58 il
HAE O, 7 EIEE A A 1924 H 6 B
. (phenylmethanesulfonyl fluoride ,PMSF ) RIPA
£ 25 e i 41 U LA B 1 5 1 T BCA YA I AR 1
WG, HEAMEA AR G 7R
P, 9% J5 F SDS-PAGE 73 &5 ¥ i, B % % %] PVDF
1 5% 1 I R 3k 35 PH R B S, A
ACAN SOX-9 .COL2A1 } HIF-1a i —3$i 4°CH¥
Hak o, VeI A HRP ARiC i — i SR E
th, B FH ECL Jr ik 85 , B8 J5 i1 H BG4 4
WL S 20 vt BRZH 1) USCs 5 NPCs 24119 NPCs
f) ACAN .SOX-9 COL2A1 K HIF-la % H 1%
RGO 5 I F TPP6 A i L BB, 3 B 3
FIRZE TN,
1.2.8 AP Y @AM ACAN . COL2A1 £ ik
15 24 AL P HIAEA M E fr, 5 ACAN ,COL2A1
By EPUABUR R B 5, #IH 5 Ryt =ht
4546 DAPL Jed, TEMOEIE R AR Wi ™ ulge 3
21 ACAN .COL2A1 Iy o s il
1.3 SEil2#orir

B A 45 24 /8 SPSS 20.0 #F it 41 483
Br, R SC B B A 3 R, T B i O Y AR
e 2= I X3RRI R 7 2240 (ANOVA)
o AR S AATE 2 5, M AR XS 3 AT
P LL3E, P<0.05 Fm 2R A Gt E X,

2 #£R
2.1 NPCs 55375 USCs M43 B 55 9% [ % 5 45
TH A0 BB A% 20 U2 RD A 3d R 181 B 0 Tl
AT S /U RE A R (1] La) , AR SR IR B A
10d FPUSE B R A, Jf B Sl 21 e mE (]
1h) o B N R R P FEAS FE A S 275 3d, B AT
ZE 3 /D ik S [RE 5 BE 0 M (1B 1e), BR 3% 255 10d
LA AT Ik 80%~90% A (Kl 1d) . WB e I fnb 7 JR
R R I D T BB v 1 B B I G R T )
CD29 .CD44 .CD73 #1 CD90, & &3k 1 41l fifg B 4
PR CD34 fl CD45 (K 2), X 5 WE A SC ks A
ICHEHNP ST S, 28 MEES 21d 5
FHPE R 2rye @, n] WLAS 2535 I B (] 3a) 5 UK
AT 21d 5 P BRI S 5 et AT DURE SR
Wi FLER (B 3b) 5 BUAR 107 240 i 234k 15 5 14d )5 fili
FHIMET O Geta, mT ULAT G (4 g i T2 8 (] 3e) o ik
B OBUKCE R B WB % 5 B E MR R4y
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(12 (1]

1 BRI (NPCs) B IR UM T 20 i (USCs) B 5 L B40BE T (x100) a HERP 4 3d 77 6 48] 5 W floBe T WL 4¢ ) /0 dik il g
NPCs b 72 255 10d AT W4 R it NPCs, JfFS841 2B A ¢ $:A05 3d T A4 2R IBIE USCs I BEA I d AR
10d, USCs A= KIEFIE AR V% , 7T 3k 80%~90% il &

Figure 1 Nucleus pulposus cells(NPCs) and round urine—derived stem cells(USCs) under inverted microscope (x100) a
A small number of adherent NPCs were observed under inverted microscope on the third day of inoculation b A large
number of NPCs were observed and proliferated around the tissue mass after culture to day 10 ¢ 3 days after inocula-
tion, a small number of USCs could be seen adherent growth d Ten days after inoculation, USCs grew and proliferated

to form colonies, which can fuse up to 80%-90%

") ramiEn Samp T
2 JRUEPETARIE bR S WB K 2545, FHPEAR &9 CD29 .CD44 .CD73 A1 CDO0 & 5 ik, A H 4 B % b ik
CD34 f1 CD45

Figure 2 Urine—derived stem cell marker WB detection strip positive markers CD29, CD44, CD73 and CD90 were
highly expressed, while negative markers CD34 and CD45 were not detected

B IUR 40 it USCs Kigt 14d 5, B1E M2 BT NPCs 4
2.2 fRIEAHZE BIAE T NPCs JE & M USCs JTE & NPCs 2HRIEXZ MY, FEE R, MMz R
AR AR (Kl 4a); 3T BE4H H P3 AR USCs B %43 B &1
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— BRI BRI A T K B
{35 W (L 4b) 5 52 56 20 v 40 i HE 51 328 37 A8 25 6L
KEZ ML ERIZANIE I, IR C JC k5
USCs 5 NPCs(H 4¢),
2.3 MG mRNA $Rik it

1 55 % 14d B} NPCs 41 5 %F #8401 ACAN,
SOX-9 .COL2A1 K HIF-la %[ mRNA A %f %

()

KB E 2N Z R A GIHE L (P<0.05);
2 LB 37 14d J5 5250 41 USCs 9 ACAN SOX-9
COL2A1 % HIF-1a & mRNA AH X} 2% 5 i 48 X}
MR EW S, ZRA5iE X (P<0.05), 1

NPCs 2H 5 5256 2 USCs B9 mRNA (/) A %) 26 3k 2
TG4 L (P>0.05) (% 2),
2.4 MRFEFPWEAERE

D o

B3 JREMET AR =R 0 S F S BT T (x200)
a ZMCE RS 20d 5 B I BE AN AT R A, T
ULIE BRI A 25T b KR AR T 21d 5 T B A
W T UL SRS R BE ¢ AUNS U A0 R e AR 5 T 14d
JE AL O Y 0] JLAL e 14 A i

Figure 3 Three —line differentiation of urine —derived

stem cells under inverted microscope(x200) a 21 days af-
ter induction of osteogenic differentiation, adherent cells
stained with alizarin red and calcium nodules were seen

b Accumulation of glycosaminoglycan was seen with al-

cian blue staining 21 days after induction of chondroblast differentiation ¢ Red lipid droplets were seen with oil red O

staining 14 days after adipocyte differentiation induction

Bl 4 NPCs 24 %F MR 2 K 5206 40 48] B 8 308 F (x100) a NPCs 41 NPCs ‘2 RIE sk Z A B EERE  MIZHE b X}
M USCs TE AR B BARML ¢ 28R 4H USCs BB Z M AR I 401, 40 8 &5 28 1k W]

Figure 4 NPCs group, control group and experimental group under inverted microscope (x100) a NPCs were fusiform or

polygonal,

with clear outlines and obvious nuclei b There was no significant change in the morphology of USCs in the

control group ¢ There were a large number of polygonal and spindle spindle cells in urine stem cells in experimental

group
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R2 TEHESE 14d FXTERA LA R NPCs A ACAN,COL2A1,SOX-9 HIF-1a B mRNA #E A #EX RiXE
Table 2 At 14d, the relative mRNA and protein expressions levels of ACAN, COL2A1, SOX-9 and HIF-la in the

control group, experimental group and nucleus pulposus cell group

mRNAAA XS % 3k i ESVIEPOE eyl
The relative mRNA expression The relative protein expression
X AR 2 SEE A NPCs#i pOpiE | SEHG A NPCs4

Control group Experimental group NPCs group Control group Experimental group NPCs group

ACAN 1.00+0.00 5.48+0.26% 6.17+0.51V 1.00£0.00 5.41+0.64% 5.28+0.56%

COL2A1 1.00+0.00 7.13+0.54%Y 7.96+0.42Y 1.00+0.00 6.62+0.52" 7.92+0.45"
SOX-9 1.00+0.00 3.22+0.487 3.40+0.747 1.00+0.00 3.05+0.09% 2.94+0.76%

HIF-1a 1.00+0.00 4.27+0.51Y 4.81+0.45% 1.00+0.00 5.04+0.55% 5.34+0.69%

1 (D5 4 B 41 Ho i P<0.05
Note: (DComparison with control group, P<0.05

2 4 37 14d J5 S5 5 4H USCs 19 ACAN
SOX-9 .COL2A1 K¢ HIF-1o Y25 1 28 35 H 50 0) I
21 I 2 R R WB G b nT g R A R B i A
1k 5 [l NPCs 205 % B8 2 A4 2 1 ek it Tl
SEBAFAE IR 22 5 (18 5) ol DR R o A7
NPCs 4 K 52 % 4 ACAN .SOX -9 .COL2A1 J%
HIF-1o i 25 1122 38 B 0K BE(E W]t 55 T X% B, K
JEAE A B AL B (% 2), 2 RA G112
Y (P<0.05), 5 mRNA #HIxF %3k &AM,
NPCs 21 5 52860 40 USCs B #3315 1 JK B {H 22
S TG 2E R X (P>0.05)

2.5 BREEDOLY AR ACAN COL2A1 FKik1E
m

FEFOE IR AR WA T WSS IR 5 5056 2
USCs DA K NPCs 4 4t A, wT UL A 5 ;N 2 51 52 IR
Oy A R By AR o 40 ML B DAPT 4 5 A
358nm I K P &6 T R B @98 6 ;ACAN 1E
488nm P B K G B 4% (656 ;COL2A L 7E
647nm P KPR T B BLL A D Merge B R
FF 20 T 25 A N AL NPCs 2 TSI 56 2H 798 )i 58 i
B T X R4, {H NPCs 21 5 5250 4 98 6o
T RZER (B 6),

3 g

DDD J2 2 B e 1) d5 85 WL IR =2 — , e A 7
HE TE) 2838 A 9 LAt 1 H AT DDD AR YT 2%
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Figure 5 After 14 days of culture, the expression of A-
CAN, COL2A1, SOX-9 and HIF-la genes corresponding
to proteins in the control group, experimental group, and

nucleus pulposus cell group
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Figure 6 Under laser confocal microscope (x400). The DAPI staining of USCs nucleus of the control group and the

experimental group and NPCs group was blue fluorescence,

green fluorescence of ACAN, red fluorescence of COL2A1,

and the Merge image formed. The fluorescence intensities of ACAN and COL2A1 in experimental group and NPCs group

were significantly higher than that in control group
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