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Changes in the expression of integrin a9 in the differentiation of adipose—

derived stem cells to lymphatic endothelial cells
Jiang Juan ,Xue Bin,Li Jing
(Department of Burns and Plastic Surgery,The First Affiliated Hospital of Chongging Medical University)
[ Abstract]Objective ; To isolate and culture adipose—derived stem cells(ADSCs) from human adipose tissues, to induce the differenti—
ation of ADSCs to lymphatic endothelial cells(LECs) ,to explore the changes in the expression of integrin a9 in the differentiation pro—
cess so0 as to find a molecular target and to make contribution to the molecular treatment of lymphedema with ADSCs. Methods : D
ADSCs were isolated and cultured from human adipose tissue which derived from the liposuction surgery.Morphological characteristics
were observed with inverted phase contrast microscope. @Expression of CD90,CD29,CD34 and CD45 in the cell membrane was as—
sayed by using flow cytometry (FCM). Growth curve was drawn with MTT assay. 3 Lymphendothelial differentiation of ADSCs was
induced with human vascular endothelial growth factor C(VEGF-C) ,human vascular endothelial growth factor A (VEGF-A) and
platelet—derived growth factor BB(PBGF BB) in vitro.Human LECs were taken as positive control group. @Expression of lymphatic
endothelial hyaluronan receptor—1 (LYVE—-1) ,integrin a9 and CD34 was detected by Western blot. 3)Cell cycles of the three

groups were determined with FCM. Then the data were ana-
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and adherent growth.Growth curves of 1th,3th and 5th passage
of ADSCs all presented S shape. The expression of CD90* was

positive,,and the expression of CD34* and CD45* was negative.
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tive control group;CD34 expressed negatively in experiment group and positive control group;expression of integrin a9 was similar to

LYVE-1 and expression of integrin a9 and LYVE -1 were lower in experiment group than in positive control group;integrin a9,

LYVE-1 and CD34 expressed negatively in negative control group. @) There were differences in proportion of cells at GO/G1 stage,

higher in negative control group than in experiment group and positive control group(P<0.01). There was no difference in proportion

of cells at GO/G1 stage between experiment group and positive control group(P=0.083). Conclusions :Human ADSCs can differentiate
into LECs but not vascular endothelial cells when culture in vitro with VEGF-C, VEGF-A and PDGF-BB. Cell cycle will change and

the expression of integrin a9 will elevate during this process. Integrin o9 may make an important role in the formation of LECs and

may obtain the opportunity to become a molecular target in the treatment of lymphedema.
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IR LA 2 F T L T 32 BHL S 3R Ik L &R
Geyhn , TEFRIE B DL Y Ik B K i i [ R R 22
Hug R BEERTE R, TR, 22 HU S 301 itk 2
KM 2 5 L 28 B S BT, BB AR =2 A e
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Jifd (lymphatic endothelial cells, LECs) b EE F11,
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WO 53 W05 I A IR DG 8 A A R 45 22 7 1)
PEF A N T IR R 72540 ifl (adipose—derived stem
cells, ADSCs) [i] LECs 7ML BIF5E H AiTHA 2 0L,

AR SZ 3 IR G T A I 57 9 i 7 2H 4 v 03 15 s
Frt ADSCs , FIFH A P B i A: KPR 5 (vascular
endothelial growth factor, VEGF)C VEGF-A  IfiL/]Mi
TPEA K R F BB (platelet—derived growth factor-BB,
PDGF-BB) i T [ LECs 20462, 38 1 % 434k Al
Ji 4 K a9 (integrin o9) F KK 0T, TR
integrin a9 7E LECs A= B{H AT REE B A B ZAEHT, 43
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1.1 A
L1l S S5 COo, Ak 74 (SHEL-LAB1815Tc

) 5 5 AH 22 AR (Olympus ) , T AT HEAY (flow cytometry,
FCM) (Partec) , AR Y (Sunrise ) , BEIE A% AL (Bio—Rad) , £
H HL Uk B 48 (Bio-Rad) , {4 DMEM $5 373 (Gibeo) , i3 25 1L
¥ (Gibeo), T )5 JELffF (Sigma) , X7 (HyClone ) , FITC #5iC
) CD29,CD34 CD45,CDY0 iz ALK (eBioscine) \VEGF-A |
VEGF-C & PDGF-BB(Biovision) , %47 A\ bk EVAE PN Bz 200 it %5
A 5 82 52 /K —1 (lymphatic endothelial hyaluronan receptor—1,
LYVE-1) Z F PR i Integrin o9 Z 5 BEHUA bt
A CD34 Z 5 EdiiAk K 1L 240 % —Hi (santa—cruz) , \ LECs
AR (PriCells) , 34 58 fb 2 KOG £ (ECL) & BCA &
FE HEIA TG (Millipore ) , 8 1 2% W (RIPA) & SDS-PAGE it
JRaR & (AL o

112 BERmimmEch]  SLaf B R 5L T DMEM R385 |
109164 3% , B85 28 AEF K 100 Uml, i SR 5E . I0h
DMEM K555, 1091648 M0 , /2R BE% R 100 Uml, VEGF-
A 30 ng/ml \VEGF-C 300 ng/ml ,PDGF-BB 10 ng/ml,

12 7k

1.2.1  ADSCs 5388 3537 ERERHR MRS — BB
AT A MR AR A G R 5 B 105 2H 805 AR 3R K 55
FEAY) S0 ml, PBS Wik 3 3 , SRAFARITZEIZY 25 ml, LA
25 ml 19 0.1% T B JEEET 37 CRERZE S o8 Bk 30
min, T 25 ml AYSERIE; FREEZETH AR, 200 H 406 g
JEWE 2 000 v/min 5.0 10 min, 3% 13, ULE EE M T HAE
10 cm BYRFFRMLA . 48 h J& 5 IR, 1 PBS vhik 2B i?
IZH LR BORIZL A0, UG 3 d 00 1R, 2 S 4 nl ik
F| 80%fl A, 1 ml 0.25% BB AR,

122 ADSCs FRHFUFEME  OBEE 3 £ ADSCs, FrliFidk,
{8 FH PBS 52 by P, INA 0.25% R 1 ml, A 37 CHiE
RN, AR TSR AR BETE TS A 1 ml 55 I35 ) 3 5% 3k
28114k, @800 v/min B0y 5 min, 37 LW, PBS Hk:, Wi
BRI 1.0 x 107 4~/ml, U5 H 0.5 ml EP
B4 5 A B .C\D E B TUK I, £ 0 A 20 i =R
95 pl, A HBAMEXTIRLL, A PBS ¥ 5 wl, B=D 45437
BEEIA BB CDY0 FITC HLfA | F/FT A CD29 FITC Hifhs
BT CD45 FITC Fiidk B FT A CD34 FITC Hifk 5 pl, Trk
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_EEHEIFE 30 min J5, ] FCM KN4 R MR A,
123 MTT #4241 ADSCs A=Kzt Oukss 1.3.51CA
ADSCs FH 0.25%JB3E U AL J5 7145, LL 1.0 x 10% 4>/ml £2
Fl T 10 e 96 FLAR A, BRACAH AL FZERN 5 FL, BAL A 4 i B
200 wl, JEFEIFLA PBS dEATEA], 78 % . @A 24 h
I —3He 96 FLAR , W H R R 3 BFLINAAS 3% I 1 B 57
H 180 wl & MTT 20 pl, 78 37 CRWEH 4 h, WAL
W FVEWE, FEFLIA 150wl — P 35 7 AR (dimethyl sulfoxide,
DMSO) , 7EFEIR F 7235 10 min, QEERE 492 nm K,
FRASI 52 W 56 )& (absorbance , A) {8 (558 24 h #6:— Bk 96
UM A B, GRS 10 d) o DASESFRIE] (d) RS AL AR , A o
RPAERR 2 AR AT A K R

124 ffif] VEGF-C VEGF-A PDGF-BB %5 A ADSCs [f]
LECs 73b  SE8650 0 3 41 4% LECs 417y B XT HR AT
fff SR B R B E A7 55 3% R B IS 3 AN ADSCs 43l i%
R ST A B X R A S 2 ol A S R | BRI X
ZH B LR FR LT 1R 10 d J BUAS 20 4 R A 7 AR T AG:
M,

1.2.5 Western blot K45 20 LYVE-1 integrin a9 } CD34
MRS OFARBE R, IR 10 d )5, e
YA 10 L, FERGIRUE, PBS 1295 2 Uk B S 1 ml
PBS, FHANAEE VI FE 32T A, 43 S 4 45 20 20 M 2, 800
t/min F.0 5 min, 571, UTTEMLA 400 wl 20 3 247 0 (R1-
PA)YWHTIRST A VK G B THEIR L 24#% 30 min Ji7,4 CEL
HL 12 000 t/min Z.0> 10 min, BHC T B2 wl FITEAE
i AR e RN S U THRE . AN 14 BRI
M2 1 #E Buffer, ¥ 7K Fh &8 10 min, 43 5145 18 BH 4 X B
20 S 2H S RATERIRAE , -20 CIETF45 H o @ Western blot £
TN e BRIt 7] U WD T ) 4 28 IS RN RRZ e, B A Dk 2
FRE D 40 g LA HL Pk RSN E R AR BEUEA AT, 55
PRI MA marker 4 w1, LK ES UK B8R L ED 2 PVDF fi5E
I H 5%BRE TR EA 1 h, 435 A—HT (LY VE-1 \integrin
a9 K CD34 Fi M B 1:500, B—actin FFEEE 1:4 000),4 Cid
PEJ5 , I TBST BB 3 ¥k, B 10 min, LA I 2EHT 5 —Hi
(W REAE 1:5 000),37 CHER 1 h, F TBST YA 3 ¥k, Bk
10 min, B3R AL2% &G (ECL) B | BN 1% R 58 R4k

B .
1.2.6 FCM Al 2 AURG R 43 D00 30025 2L A e, e 2 1 il
AL, TR AR S5 1.0 x 106 4N /ml, 4 CHA Y 75%
LR E IR 4 CHive PBS VL L, 37 CHY RNase 4b B
30 min, B.LJE A 0.5 ml f4 PL,4 CHEOEYL A, 30 min, FCM
R 44 2H 41 i 1 3T
1.3 %itF ot

f#F SPSS 17.0 et Hk fF Xt SL B 25 S AT 4o i, 45
B BT S B A R 2 ARiE2E (v x5 ) TS
TR B R Dy 2200t 3 L2 R Y 25 S [ )
SNK~q LI TP HLAE , K35 7K «=0.05

2.1 ADSCs fmjeih & WA

JRARKEFRIY ADSCs - M MR 4 AT 0 B SR ot
BB ,24 b J5 Al W RN REANM 48 h JEUSEEAN IR H 1 % |
LR BRI B F R IE , 3~5 d AT LA TR A K 6~
8 d SEVE AN R A G 22 AN AR G, AR
TE. 9~11 d 274 B RIAH Rl G  BEraiiic , 12~14 d Bpmf
DL S @R, AT AT AR AR AR S g A TR, 24 h B
Al SE AL RE K AIE , 7~8 d ATk 80% L L@l wir 5 140t
TEATCHESZ (1),
2.2 ADSCs & @407 49 & ik

WL FCM RS I 25 5 2R . CD90 Y R K H N 91.46%
CD29* [ FIKF N 94.00% ,CDAS Y FEILZR Ky 2.18% ,CD34~
MIFIAFN 2.73% (18 2) , Z5 5K, 8] 50 5T 40 i 2R T RFAE
PEBLE CD90,CD29 Y474 Bk 235 , 1 v 1 20 fifd 3% T R AiF 1
U CD34 K 1 4 ML R T RRAE PRI CD4A5 ¥ P Rs
FFE 0 0T T AU A Rtk BRI S 360 0k, vl il s
FEM AR ADSCs , N e 2R IR BN R IR
2.3 A ADSCs £ K w4

B AR 3R S ARAN AR IR R S AU A K ARAE
FEAR—F RN 3~4 d,4 d JEHEATEAR KT, 55 78K
AfLLFA 80% LA IRl G i ASF-H A 3),

B. 55 1 fR A ADSCs 3 d

1 A ADSCs [ER KR LA ( 100 x )
Fig.1 Primary and passage human ADSCs( 100 x )

A. NJEAC ADSCs 7 d

C. 55 3 /LA ADSCs 3 d D. %5 5 G ADSCs 3 d
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Fig.3  Growth curves of human ADSCs
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2.4 Western blot 4] &40 LYVE-1 integrin a9 & CD34 #%
FkR

R B2 H LECs RTAHEEUR LYVE-1 B9 FAPEE
ik MRS P R 20 2R T RRAE MBI CD34 [ 3R 35 | integrin
a9 KBS LYVE-1 (3R K#EH—2; 5084 LYVE-1 IR
HFAPEZRE | H CD34 S FIPERE, WIHf T LECs A4 AL, in—
tegrin «9 A PHPEF L A B LYVE-1 /% integrin o9 [ 1k
TR T 38 7E BT BRAL R 1 223 5 BAMERT BT LY VE-
1 integrin 9 K CD34 BRI R HIME(1E 4).,

a2

a3

_——
- ’

al bl b2 b3 cl c2 3

al. a2 a3 73S 2E | BH X B2 AN B XS B4 LY VE-1(40 kD)
323K ;b1 b2 b3 435I R S50 41 | BHA4: T HELL B X BT integrin
a9 (115 kD) IR s el .c2.e3 3 S | BHAH:XoF R ZH 0 9 o Xk
MEZH CD34(90~120 kD) %3k ;1,47 R SCE0 4] B-actin(42 kD) 1)
Fi5,2.5.8 JFHTEXFHRZ B-actin (42 kD) IFEi%,3.6.9 HBIHEXS
B-actin(42 kD) ik

4 Western blot #ll LYVE-1.integrin o9 % CD34 §jFix
Fig.4 Expression of LYVE-1,integrin a9 and CD34 detected
by Western blot

2.5 FCM Ao &40 4m e ) A 46 R

X} 3 AR A TR, P=0.341, f5 A IS4
5 223 Hr b 3 4040 GO/G 1 325 57 SNK—¢q 67
WO HL 25, 45 50 i 3 L4 GO/GL 1T 43 Fb A W i 22 5%
SR FHMERT IEZH GO/G1 1A 43 LL I /N T B X R4
P<0.05, 2257 B AT G it 5 50 S g 415 B IR 2 22 1) 22
SAEAGIH#E N, P=0.083(F 1 .F£2),

F1 3/A4M GO/G1 HIHILLE:
Tab.1 Comparison of three groups at GO/G1 phase
51 AR GO/ E 4 (£ )
SEHZH 3 65.46 +2.73
FREXS BRZH 3 62.35 £ 0.50
[ XS AR 3 88.79 + 1.53
FH 186.77
P1E 0.000

P <001, ZFHA G2 L

2 SNKEXTE4AE GO/G1 HiHItL i
Tab.2 Comparison of three groups at GO/G1 phase by SNK

4151 q 8 PAE

S ZH 5 XS R - 22.06 0.000
FEPAE % B2 5 B B 25.01 0.000
S5 BT A © 2.94 0.083

:a,P<0.01,b,P<0.01,Z3 M AL L e, P >0.05, %5
RNEAGFE X

it

3 4t
PRSI ELIK b 2387 IO S, 3= 5 K ADSCs
iz TR E K B IATT A FERE AT | JE AR S0 (AR AR
HiY., ADSCs I ACHE 77 H AT C LR s A S
55 NG FAREZ 5 W Rg i 4l 2, i) oy B8 5 97
N ADSCs, 154347 & AN A2 B B (ARG 245
MSCs FE A AEMETIR CD29 ,CD90 A1k, 5 1.
0 22 T A AEPE TR CD34 M 1 40 2% TR ERAE T
Jit CD45 FAPESRIA | Ul B A S 95 35 5% 1 240 B g
LHLURIR Y MSCs, M AE RS LT 4u sl 4nf, 78
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ADSCsf IR SR A L2 BT i B A 1, o
JERH A =, 2 B (I A A Ko HLg 18 1555 4
JALL EA AT HEAT E OAEAR AR NG BE )= 40 1
BA— ARWRIE WY ZME B, /] WK
Sk AR S R, AR AU A KBRS T, H A0
MBS K AEWT R ekAE WSS 1.3 .5 R4t Ie
LA g, o AR A ] ADSCs TEfZ S
IR RUE AR YRt , AR g SR g
HTCH 22 5

LECs JE U015 538 % H i i A, 2800190
NN RIS IE &8 1 1- 1058 N B M A R X 32
& 3(prospero homeobox protein 1-vascular endothelial
growth factor receptor 3 ,Prox1-VEGFR3) {5 518 #§1E
LECs A it fe vt 1 8 2/E M [ i I BiFE
B2/ Prox1—-integrin o9 {E518 W] GE7F LECs 192k
G R b R A R IR AR AR SR
integrin a9 JEEFE ADSCs [1] LECs 4L i i &
YR EEAEIT, RE A LR IR EL K i 433 7 (R A
Z— RS 530 ng VEGF-A 300 ng/ml VEGF-
C } 10 ng/ml PDGF-BB i3 #3552 51755 ADSCs|]
LECs ZME2 3@ % LECs SRIEFAEPEDTR LY VE-1
RGN, A i 6 2H 400 1) LEGs 19 G2 04k [
e A X 1A PR B AT L TR P T L C D34 RS
N, 55 T S 2 A B v 105 A B R ML 31 S
WESC{f ] VEGF-A \VEGF-C & PDGF-BB ] i 1))
¥ ADSCs W50k h LECs,, o X6 45 20 41 i 1y 240
IS ARG , kBRSBTS B2 GOrG 1 3
AL /N T B B, BN ADSCs R 2%k
T GO/G1 ], BAT s iy 73 S BV BE , 75 5 T 40
A REIE 7R LECs 70 fbJa , 4b T 1k TR DNA
B AT 8 A L9 BT R R, 423 T LECs GO/
G1 AL Fe il B AE ADSCs [ LECs Zp kit A2
o AR AT BE ) M AR PR R A T O BAR
RA T [ERERUE A 15 Ja S R my g — 25T
XFHE 3 L4 fif integrin o9 fFRIA | & FH integrin a9
(2355 LECs FAAEMEDUR LYVE-1 BN B A
— 20, T S 2H e FH M R rh 2 S BHPE R 5 | in-
tegrin a9 7E ADSCs [1] LECs 73 fbad T2 Fe ik 4 5t
YEIIZ T bk AR G AR P Y Prox] LAY
FUFPE Y B R T, 7E LECs JE B 15 538 % n]
REARFEE I ZAME M, MRS ge 4 /] DLk T

FHE G HE W - 38 4 B8 58 integrin 9 Y 2% 35 1 HEKE
A B TAEHE LECs BYHRAE | 7RI K i i H A 57 v
R IE T ZAVER , integrin o9 A5 7T BE7E K EL K i
A FRAE IR YT H o EE rFHR Z — o (R T
Prox 1 —integrin o9 {5 #% 1 HAR A 5 HLE B A7 s
AN FIERE AT PIRANII,

25 BT A 5T L) M DR 7 04 1 7 2 41
Hor BRI T AR AR 1) ADSCs, I i
VEGF-A \VEGF-C } PDGF-BB 55 H ] LECs J7
6434k, IR LYVE-1 & CD34 (255 1
LECs MYZE 8, B0iE T ADSCs [1] LECs SMbvAE , 52
B9 KB AR Prox 1 JEA R eI 15 SCHE A 1119 in—
tegrin a9 7E LECs (I e % rha] B A 446 il H
BLET 1203 1A AR K B HF IR L
RHE BN TN Z — | [H Prox1-integrin o9 155
T HAAR TS HLR B BE AR AE ATt
RAWIE

Z % x #
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