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Role of hypoxia in promoting migration and cell fusion of urine-derived stem cells
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[ Abstract | Objective To explore the effect of hypoxia on cell migration and fusion of urine-derived
stem cells (USCs) in vitro, and observe the changes in cytoskeleton and cell polarity during the process.
Methods After USCs were cultured under normoxia (20% ) or hypoxia (3% ) for 48 h, cell migration were
detected by cell scratch test and Transwell assay, USCs’ fusion with hepatic HP14-19 and HepG2 cells were
observed and determined using confocal microscopy and flow cytometry, and structure of cytoskeleton was
observed with transmission electron microscopy ( TEM) and phalloidin fluorescence probe. The expression of
cell polarity related proteins, RhoA, Cdc42 and Racl was measured with immunofluorescence staining, flow
cytometry and real-time PCR. Results The USCs from the hypoxia group showed stronger migration capacity
and cell fusion with hepatocytes when compared with the cells from the normoxia group. The results of TEM
and phalloidin fluorescence staining revealed that hypoxia induced remodeling of cytoskeleton, and regularly
and well-arranged microfilament and microtubule. The results of immunofluorescence staining, flow cytometry
and real-time PCR indicated that the expression levels of cell polarity related proteins RhoA, Cdc42 and Racl
were much higher in the hypoxia group than in the normoxia group. Conclusion Hypoxia preconditioning
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promotes cell migration and fusion in USCs, which may be associated with cytoskeleton remodeling and up-

regulation of cell polarity.
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SAZ T A v 20 P R 8 A RN R B R A, PR AR AL
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A" g A 52 56 22 £ 77 (hepatic progenitor cells,
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FeMR, R 3~5 d, FRANEAE K 2 90% LA |, 44 1:3~
L4, BRI P3-PS 4R USCs J TR 2588 .
1.3 et s

RIJR S5 - USCs A Fh T 6 fLAR Y, e %5 2
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PBS ¥t 3 e R,
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[ 1 h, —%i( RhoA ,Cdc42 Racl,1:200)4 CIFH it
B, Pt FITC FRic th FHi 5 TG (1 :200) = i ik 't b
A 1 h,DAPT EEYL A 5 min, PBS Y% 5 M40 ¢ ¥
K E DR AE OGRS A AU T A RIER
1.6 S£af &K% & F PCR 535 (real-time quantitative

PCR, qRT-PCR)

W335 B USCs (29 1x10°) 280 F 100 mm ¥ 35100,
S3ACE T H R (20% ) AR (3% ) 1Y 37 CHE R4
Hii SR 48 h, {8 Simply P& RNA $2 500 & S e
Jit B RNA, W % ¥ B, b J5 4% #8 PrimeScript'™ RT
reagent Kit fiff FJ 15 B Kr RNA J2 #% 5%y ¢DNA fifi ]
SYBR Green PCR {51 & AH IG5 | ¥4 T 55 I 9 ' 7 it
PCR SZI0 4 3 FE A R Bro W 45 142 95 °C il 22 4
(30s)—95 C (5 s)—60 °C (31 s), G 40 I&;
95 C (15 s)—60 °C (1 min) —95 °C (15 s)iB Kk HEfg
—5E 8. Lh GAPDH SN2 25 LR 274 FR,
FIWIFAIILER 1,

&1 ¢PCR3|¥F7
Gene Primer sequence (5°-3")

F:CAAGGACCAGTTCCCAGAGG

RhoA
R:CGCAGGCGGTCATAATCTTC
Cdedd F:TACGACCGCTGAGTTATCCACA
c
R:GTCCCAACAAGCAAGAAAGG
Racl F.CTTAGGGATGATAAAGACACGA
ac
R:GCCGAGCACTCCAGGTAT
F.GCACCGTCAAGGCTGAGAAC
GAPDH

R:TGGTGAAGACGCCAGTGGA

1.7 AKXy

USCs 40 HeRH T 100 mm B 5= ML, B b %5 B2 2
H 30% , R 240 B 23 0] TECE TR AR (20% ) FIMIRAE (3% )
[ 37 CREFRAGIG SR 48 ho JREEI AL, B0, WA
UE TN N, 4% 2 5 BV W T 5E 20 min, 2.0
W EE BT IE , 0. 3% Triton-100 1 175 41 g i Smin, 5%
BSA #f4] 30 min, % &% 5 — 3T ( RhoA | Cdc42  Racl ,
1:200) 45 min, PBS JE# G A Z$t FITC Fric 1l ~F4t
f/ B 1gG(1:200) , % i BEHEIFF 30 min, JIIA 200 wL
PBS AL
1.8 & 44w -F R4 4% (transmission electron microscope,

TEM) L2 USCs #8445 #)

7 B LR A AT SR AR 3R KA D
T 5x10° 4 ) USCs BRI 1, W4 40 il B T
1.5 mL EP &+ ,1000 rpm 2.0 10 min, 3 _FJ, 7] EP
AT mL R W GE 24 h, 4 CfifE, X1
R BERF 27 WU B8 % A 75 SR S
1.9 Alexa Fluor 488- 8 £ 3 AR IT LK LB & &

B LA PR T A T 24 FLIE Jr b, 23 ) TR
6(20% ) BARAA (3% ) 15 3R (37 °C,5%CO0, ) B
FE48h JG HUHY, 4% £ B VS W IE € 15 min, 0.3%
Triton-100 X £ i Ji 2 il 386 7% 47 £l 10 min, PBS ¥
3 YK, BVK 5 min, Alexa Fluor 488 FRic 1 Ve ZE ¥R Kk T
YEW (1:100) T H + &, iR EOCHFF 40 min 5
PBS ¥t 3 ¥k, ILRARO I B ROEEE R

PKH26 JLRHiE E HP14-19 40 24 h #4740 i i
POGHRIC. K HP14-19 40 i 5 % 5 19 USCs (4 2%
10°) 8 & 5 Fp F AL R ARG IR L, 20 ) E F % 4
(20% ) R4 (3% ) 19 37 CREFRAE RS 48 h, Alexa
Fluor 488-12 IRk Y (L IR [F] | frid
110 %eit 547

K SPSS GEi R g AT S A, AR ] wes R
7N, WZH ) 22 S Y 0 AR 0 K3, P<0. 05 S 28 547
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KA FEREMESE USCs (IARINEAT M HITFERE T o
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Aot (K 2B, P<0.05) o fIG4A AL 2 n] {2 3E 20
MRS G o
2.3 RAALTHG USCs FREMEE
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BEHER IR A M AL, S RIS B ERREY
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T 5 v ] 22 3 [R]AG) B ELAZ A M A A M B 2 . B T
BEAAHE AT L, WA AL USCs T2 iiE HES 25 L HAA L,
MR EAL S | 22 s HE A HLA

Alexa Fluor 488- ¥ 235 B %} F-actin g7 9864710
J& BRI, KA LR TR T L2251, R AL 22 HE
G LA 22 LR, B ZE L HAR L, AR AL L5 AT 0K
HOPATHES B2 4548, ]2 TG M. HP14-19 411 5
USCs filvf5 5256 i s 2RI 25 SR, PKH26 fricd i) HP14-19
LA, (R AL USCs o 22 45 ¥ 0 5 S0 20 38 48 5%
¥
2.4 AREA P EA USCs 4% G & mRNA & ik AF

AR AL 4 USCs 34 1] %63k RhoA | Cded2 K
Racl =Fil 1 AH 3¢ 85 H 4 5, “F- 34 2 65 3 B vl L
USCs IR R AR ik migm, 2 » B A 51t
22 (B 4A~C,P<0.001) ,

T4 MR 45 R s AR 4L RhoA [ Cded2 J
Racl FIK 10 2w T A4, 2R BRI E X
(J8 SA B,P<0.000 1) . 42755 S04k AT b Jib M 2
Hs

SE 2¢O E B PCR 25 5 R, IR 41 RhoA |
Cdc42 J Racl ) mRNA 235 7K P55 8 E 4 W B T
(EI5C,P<0.000 1), $2/-fRAEALBERT b8 40 Mtk 1
AHIE mRNA kK-

48 h

i
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0 24 36 48
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a: P<0.05
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=
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=
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FITC FITC
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<
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T 10 e
&
=
g s
0
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1
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RhoA Cdc42 Racl
[} [} &)
Hypoxwa
T T T T T T T b i T v T v T T b bl | T T T T
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0= ‘ | 0

RhoA Cde42 Racl B RhoA Cdc42 Racl C

A Fo B RN I AAE M 25 R R AME K (A) st 54745 R (B) ,P<0.000 1;C: =8 & &2 & PCR 43t 447 P<0.000 1
5 RAMAEARREEEHEE PCR LIS H Cded2,Racl  RhoA FH K mRNA FikKFE
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H BT & F 8] 70 5t T 20 B V3 S e ok 4 T 1 —
JAENLHIPE R, BIAE H bR 20 B 2R 40 B, Bl e
I PN B AT I AR S AR . WFSEIE W ML Py
s AN MSCs HAT ) 0 4 3 457 P 35 43 A1 19 4 o
filt USCs fiE R I S e ) SHAR N R38R T E A &
S T AN, RS R IR A A R A TR
RAE S IR 2 2V, 2 dE 2] 218 2 I s B
SRR R I RE 5 R B, AR 4R b B AT AR
USCs TEFARHRAL 1Y 2 A, 4 e JHE 403 03 R 48 51 30058
DR M, A AIF 5% 7E AR A1 52 56 A ik — 25 80 T I A Ak B
USCs X 4 il iE 8 Je il & BE T 52 o 25 3R KA
AbPETT$E R USCs iR RE 71 HAR #E USCs 5141l jifd
AL S . ALl G 51T REE ) B3 o T ge 2 AN E e E
USCs 7EMRIN R iR T E AR 2R A .

P20 B B AR A TOAL B AL FE FE R R, 25 WA
JT, AL 3R 5 0y 1 PO T R R A A R A A
WHIERRE S FIFEIG BE JT o BUAN IR B SRt A
R NS MSC DI RE) CEE RIS . WFFE R (IR
AbPETT Y MSC (RS FE AR ), A2 2E 41 e U 530 1 4 A
TR E T MSC MR XAl gt T
HHLRET  AEUIRA S E G R 1%-T% , TAER
AREEFE R A AR R T IE A S 5 (20% 0,) K5 g%
i, M SRR N B E N T RE S 2 B, #
B, 7E 20% 58 5 5 PR 5 5 B i 18] 78 5 T A i AT
BESx 5 [ A0 IO S 40 AL R M L FRA 1SR
MR 2, (K4 nT B 3458 USCs (3858 TR FIAE T4
TE S RE S HASSZ M A AL B8 7, (IR A A BEAE AT A5 2% 4
5 USCs X AR5 A AR

HT BT 58, FRATTK; Hoechst J¢ PKH26 #7ic 1)
USCs B A/NRUIAR N G #EF 7R R, KB USCs e T2
FUFAZY, -8 AT AR 59 ALB RSN SE 50 i
—IESE USCs RE-55 FHAH 40 b0 Al -9 A i & A= A, 32
7 USCs ] Reid A 55 JH- 4 M il 5 A 4348 S 4 A - 4 1)
YER . AHR o, FRATHIESE TR AL ) , USCs (1)
TERERE SIS, ST AN Rl 2R A S i

MRS B CETE T I AL E I, 8
UL I GV ) IS 22 A= | N /= 18 O T & = 9 &
- Lhak ) 240 R AR AL 38 5 5 4 F S mRNA [R5 JL 3
B AU ) S A AL AL A e ) USRI RS
21 I 9 4 L B BR A 1 A A4 o AR e A T kAR
27 AR AR AL B USCs J5 40 i B 42 %% A ok

75 PR RSl 2 FU 7 HE ) R 0 5 . AR AR TT fig
I USCs 2 il B 2R 45 4 1) 1 B4R 1 A ML RS 0 B =
PR, T4 = B R T o

S AR 2 A R o SIS 200 T R R S R T e 1
fitlh, HARFIETE T A 25 R 0 B At B 2R SR E L Y
{07197 o FRD 1 o o1 3 =01 ) B B w4 [
FEARAE U IR AN Y i A SR EMT s fitrp b g
20 0 2 2 TOU- AR P, AR A5 (1] BT 2R 750 A G A HIT- F A
TG S 9o 240 A P 184 9 5 0 28, 240 LA P R A 7 el
AP EMT [ SCHERRE . ARDF5EH IR AL BE USCs J5
AEAH 2 1 RhoA .CDC42 } Racl B2 H & mRNA
FRIKFE B 235 . Rho GTPases 22— M55 HH
Fe, R W% 0 % 52 Rho, Cded2 J Rac™ | Rho
GTPases W] 3 32 41 Hu & 28 8 1 (4 )8 755 FURG & B 1) &
HE, 76 20 M A0 A% Ak R A% 1o B8 v & 4 O R AL A
FPY o ARSI 3 EMT 3 56 JbloRg 20 i 1) 1% 28 3T 5 ik
1, TAE USCs H IR % b 8 40 o i e, o 90 400 Jfa 1 22,
etk USCs i RSNTR Kol & o

2 B B 5 TR P A7 B 2 B - I Y R g, A
Rho ,PCP PKA il j% 25 Hih Rho/ROCK % 5 i
S R I OB PR B L I S 2 R I R A
M5z E| )7z K. Rho fF7ES GDP &5 & KRGS
GTP 254 0% W Fp A= ) 24 R34 . ROCK X FR Rho
it , LA I A0 M W 4 3 S L B R 5 A 2 R
fel®' . 7 Rho/ROCK [Z 538 %, Rho 5 GTP 454
S3PTE e ROCK, TR Ak T I A2 , DA T 80 19 1k
BN, 5 SN & A-WUBR 8 A Uk 4, 59 40 i R
B AR R B RhoA | Cded2 J Racl # [ K%
SEIKAE USCs (IR AL FL5 v B 8B, 3 FharF1E N
Rho GTP [iff ) =2 51 , H ] g 5% ] Rho/ROCK 5%
IR 7R TR MBI 5 TR IR AR A G IR AR
X} F Rho/ROCK {5538 % g o 15, BH A 41K 42 ALk LX) 44
J A% K il AR AL R, S ARG 404 i USCs #%
A 2 S0 0 1 FH AL B 2 ¥ B RN 2 AR Al

25 B RTIR, AR AR SN 2 55 TP IR AU RS 37 wT A2 #E USCs
(IERS BE T B 5 I 40 I 15 B 0, 200 i B 2R 5 R A I
IR R AR T T 2L TR A3 A BN T A AT HE
A 5 A5 Z R HE S L v [m] B I AR 4 R A O
RhoA (Cdc42 } Racl 43 FFE SR S8 KRk &
R R A E TGN . PR, 20 R SR A e R T 1)
A T RE SRR EE HE USCs iT B 5l & 6 H 1 R 2
—, ARAEAL B 3 USCs 14 PN B4 A8 1) JH- 458 1 18 52 A
FHEEAE T 2 FEA S SE Rl
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