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Signaling pathway in the differentiation process from HADSCs into LECs
Dou Qianying,Xue Bin
(Department of Burning and Plastic Surgery,The First Affiliated Hospital of Chongqing Medical University)

[ Abstract ]Objective . To explore the regulatory pathways from human adipose—derived stemkcells(HADSCs) differentiate into lymphatic
endothelial cells(LECs) by vascular endothelial growth factor C{(VEGF-C156s) in the earl); lymphangiogenesis. Methods : HADSCs
were randomly divided into 5 groups:blank control group, VEGF-C inducing group(containing 100 ng/mL VEGF-C), VEGF-C unite
inhibitor “a” group(containing 100 ng/mL VEGF-C+5 pmol/L. VEGFR3 phosphorylase inhibitor MAZ51),VEGF—C unite inhibitor “b”
group (containing 100 ng/mL VEGF-C+10 pg/mL Anti-Integrina9 function blocking antibody Y9A2) , VEGF—C unite inhibitor “a”
and “b” group. After 10 d culturing, the relative expression level of LECs markers VEGFR3, Integrina9, LYVE-1 were detected by
Western blot and immunofluorescence. The induced cells with VEGF-C were incubated by anti-Integrina9 function blocking anti—
body and MAZ51; quantity of cell migration in all groups were calculated using Transwell. Results; Compared with that in induction
group, the expression level of LYVE-1 was modestly weakened with blocking VEGFR3 and Integrina9 pathways ( Pyee.=0.000, Py=
0.000) ,and there was no statistical difference in LYVE-1 level between the two inhibitors. at the concentration above ( Pye,=0.164
Pr=0.927) .Blocking one of the two pathways, the expression of another had no change ( Py veors(BVSD)=0.804, P viers(BVSD ) =
0.528, P yesem imegrinss( BVSC)=0.914, Pip 1051006( BVSC) =0.593). Compared ‘with that of no inhibitors, the quantity of cell migration suf-
fered a modest decrease with blocking VEGFR3 and Integrina9(P=0.000) ,while the numbers of cell migration was further reduced
when blocking VEGFR3 and Integrina9 at the same time (P=0.000). Conclusion ; There are two independent pathways: VEGF-C/VEG-
FR3 and VEGF-C/Integrina9 in the differentiation process from stem cells inte LECs. VEGFR3 and Integrina9 play major role in
the migration of induced cells.

[Key words]human adipose—derived stem cells;lymphatic endothelial cells;vascular endothelial growth factor C; Integrina9; vascular

endothelial growth factor receptor 3

WERGEM S RBERE RIRGE SR RTIAAESS L BIE R, RS VEGF-C i

ELE T REBR A T = A Wk K VE AR F 4 R &2
BET- 40 M (PR T 40 M 51 &) i T 20 B -5 ) 72
T4 pEU-) ERIE A AT LN B A K IR C(vas—
cular endothelial growth factor C, VEGF-C)5 S A
EL N B2 40 B (lymphatic endothelial cells, LECs) . i
J5 8] 75 )5 T~ 41 fifd (adipose—derived stem cells, HAD-
SCs) i FHEM F T SRR EFSMHAEERR
ARSI, LAESEHHIER] HADSCs 7= VEGF-
C Bt & bFGF VEGF-A PDGF £t K F T , #E /&
SMEEF IR LECS*S, LIEBTR A VEGF-C2
13 5 HAZK VEGFR3 #1 Integrina9 Z5-S{E K E
BHA D, @ik VEGFR3 fl Integrina9 & AO/N B,
EREFET IR ELE THREBREGECS, BT LAZE B A ot
2 i) BE £F 7E Wi % 3 B& . VEGF -C/VEGFR3 1
VEGF-C/Integrina9 ,

'VEGF-C i@ it 5 H 3 {& VEGFR2 ,VEGFR3 #J
S5a, 57 PR T AR ) I8 P B 4 LECs 43k,
LI RYTE VEGF-C 15 F I A6 T 40 i 171 19 B2 40
syt VEGFR2 # VEGFR3 FJLAE 3R

T LECs 434k 2 #, VEGFR3 Fil Integrina9 2 6] 2
BRSO BOIEAE R AR AE VEGF-C156s(fEN
VEGF-C #)— 1 28 A8 & AT LA 3 B 19 55 VEGFR3
B/ MAREYS VEGFR2 454, N4 RUMHEST
4l ] LECs 4346#) %5 % HADSCs [ILECs 434k 33
2, B 4 BIBHBT VEGFR3 Fl Integrinad 131 %]
T, DT R 2R W 2% 3 5 =22 1A B 56 2R AR LECs A2 i
BIRZ I

1 #RERE

1.1 EZFEEMNFNE

HADSCs (J" M ZE b ), DMEM/F12 3532 5 (Gibeo), A
#H VEGF-C156s(R&D) , BEBRALEFHNHIF MAZS1 F1 Anti-In—
tegrina AR YOA2 (merck-milli pore) , p-VEGFR3 B
FEMEHIIA (pharmingen) , %8 VEGFR3.LYVE-1 £ &HiE
IR Integrinad £ T (Santa Cruz), EHLR/B L
Z$1T (Abbkine) , Transwell /> % (Corning ) , HEPA Class 100
&l CO, ¥48 (Thermo) , Bl B AR 2 BB AT IL B8 42 B s
(Olympus),
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1.2 FBF
12,1 SER4rEH B P3-Po U4EMESAI AZE AIXTE (A 4).
VEGF-C #5540 (B 41, & 100 ng/mL VEGF-C) \VECF-C Bt 4
WEIF) a £(C 4, & 100 ngmL VEGF-C+5 pmol/l. MAZ51)
VEGF-C B b 44(D 4, & 100 ng/mL VEGF-C+10
pg/mL B Anti-Integrina9 B #EHi4) VECF-C BREHHI7
a+b #1(E 4,4 100 ng/mL VEGF-C+FIBTHREEHI 2 Riim#l
F ), SR 10 d JG &4 A Wsetern blot, 401 5557 9%
SCRRANA 2 FHHFIEGE VEGFR3  Integrinad 1 LYVE-1
IR TL, HE 100 ng/mL VEGF-C %S 10 d JG R4,
B A4 I fr 4L 2 ,C D 40535 5 pmol/L VEG-
FR3 B L B 7] MAZS1 #1 30 wg/mL & Anti-Integrina9
S LA Y9A2,E AR LR 2 FHIR, ok LEEE
30 min, RiFEFH HADSCs i A (S EXRA), KA 40
5T Transwell /NEAM VEGFR3 M1 Integrina9 7E 40 M5
HIYER,
1.2.2 Wsetern blot ZZHMELEEEFE 10 d, BB 9 HRE
R &EBEN,BCA BlEEAEE , RIKECH 475 K
WA, 40 pg BAMALLFE RAEHE R PVDF K L,
JB 5%BIR Y E A 1 h, S BIII ARSI VEGFR3,LYVE-1
Pl (1:500) , RFL A Integrina9 Hifk (1:500),PBST Eit /50
AMIRE =4 (1:2 000),37 CIEF 2 h, M@k R RS
¥, RBUER , Fusion FX7 BER AR AT RGEHATIRE ST
123 YRRyt AHMER T 24 LR HAMC
b B 4 ANETL ELEES 10 d UL ARIER 4% 2B H
B E E 15 min, 5% BSA/PBS #H, K9 2 NEFLINA RIE
Anti-Integrina9 FLAK(1:50) AR Anti-VEGFR3 {4 (1:50)
AR AW (RIETERUFIR ), 734k 2 N EFLIMALRIR Anti-
LYVE-1 $i{4(1:50) ,4 C BH LR, B A ATeic =
HU 37 °C f¥F 1.5 h, DAPL A0 A R E BB R &
HREREWBR T EAMEME W, RER R, H
NIH Image J SR #ATFOGRE € BT, AR EEAE
THENLIEEL 3 S HET, 4 PEF EREHLE R 5 BRI L EF
E R T NGR B e BR B 0T , e B e B B 3R
{BIATLH 0T,
1.2.4 Transwell FIFHEEFLEHN 8 wm B Transwell /NEHL
A 24 TR R AR SN E RS AR AL, [k 5 L ARffasy3 LA
5 x 10* P AMEHER T Transwell /NER 2, FZEAIIA 600
uL & 50 ng/mL VEGFC BUSEFREE A TFFEAELLIE SR 4 b,
BH/NEH 4%L 5 FBEE X 30 min,PBS BHEX T /5, A
0.2%45 A R 4L 5 20 min, REHMESRE LERTHHM,
BHMEWRE IR IBINEFETRENAM, SAK T
A RBENIEEL 5 B, A 5 LB G BB B BT
gilatr, 84 3 ~EAL.
13 %itFHH

A SPSS 19.0 G5t 45 R0 BB « s (2 £5)

HATGE AR , ZH S L BOR B R R I 2007, M
HBER A LSD-1 %, K Ha /K #E 0=0.05,

2 8 B

2.1 Wsetern blot #-il 45 R%

AR EHRTHIRRIES, 5 pmol/L Y VEGFR3 BiERILES
I MAZS1 B Bf B8 55 8ER k. VEGFR3(p-VEGFR3)H)
F35KF, VEGF-C B34 (B 4)Fet A5 LECs brasthsa
F LYVE-1.Integrina9 Fl VEGFR3, #7R B2 44k 9 B A
EERAANM, i1 3 FEEE A AP REEA, VEGFR3 1E
B.C.D.E . ST HHEFREOREIETESR (P=0.990); Inte-
grina9 7 A B .C.D.E FH T HMRZIBEARITFER(F=
1 787.863,P=0.000), FiBi tb#¢,B.C 2 A B XL FEF (P=
0.914),D.E 2 M L& it 2 5F (P=0.612), H D .E A&
B RBIKT B.C 4 (P=0.000);LYVE-1 #£ A B.C.D.E &4
hRRXBEAE S IEE R (F=644.322, P=0.000) , Bi#h EL &
LYVE-1#£ B.C/D.E 47 ¥ FRBRIKFEAR (P=0.000), ifif C.
D 2 HEIREA G257 (P=0.164) , Integrina9 VEGFR3
MLYVE-1 MEGRXEILE 1,581,

AH B4 C4 D E4
A. Western blot ¥l j5 5
0.8 "
83 vEGFR3
&8 Integrina9
0.6 EJ LYVE-1
i)
|
W 044
=
=
0.2+
0.0 A

AH B4l C#H D4 EH

B. HRE
A. X ER4 ;B. VEGF-C #5534 ;C. VEGF-C+ MAZ51 4H;D. VEGF-
C+ Anti-Integrina9 #HIPMEHIIK YA 4;E. VEGF-C+ [RIBTHEE I
PRI

1 KA Integrin « 9.VEGFR3 #1 LYVE-1 Hi1R 5 &
(x+s,n=3)
Fig.1 Expression of Integrin « 9, VEGFR3 and LYVE-1 detected
by Western blot and the bar chart of Integrin « 9, VEGFR3 and
LYVE-1(x+s,n=3)
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2.2 4R IR S A 4R #* 1 Western biot F14 A & 2 40 & 4H LYVE-1
VEGF-C % S41(B 41) f9 41 MaF% 45 t KRB A5 o ok Jai HITARIRIAE (x £5,n=3)

BIE, AT H B A A AR SR HES B LYVE-1 (B8 H) |

Tab.1 Relative expression of LYVE-
Western blot ( x +5,n=3)

1 detected by IF and

Integrina9 (5 AR ) Al VEGFR3 (5 IRAE ) FHME R IK , i — , Western blot Fail GRE B TR
AR TR BN A3 R EA R LA RO 4R, VEGFR3 7E B, 4ty LYVE-1 fly%ik LYVE-1 (1K
C.D.E £ 4 b I RE H Rk g4 2 57 (P=0.931) A G Geoaidom ST
Integrinad 7 A B C D E #% 41 {P 835 ik A7 51T 225 (F= B 41 0.312  0.006 10.400 + 0.262
188.304, P=0.000), PPI tL 42, B .C 2 A BLE 2552 5% (P= c4l 0.245 £ 0.011° 5.347 £0.333
0.593),D.E 2L 225 (P=0.736) , H D.E 2 AR A Kt D 41 0.256 + 0.137% 5.153 £ 0.235%

B @K F B.C 2 41(P=0.000), LYVE-17E A .B.C.D E %41 E 41 0.122 + 0.004* 2.553 +0.038"
R IK AT GE T 22 5 (F=938.549, P=0.000) , P P HL A% e 644.322 938549
LYVE-1 7£ B .C/D .E étl'i' ) 2K KB AR (P=0.000) , 1 P 0.000 0.000

C.D 2 LG5 (P=0.301)  REEIIEHR S il E:at5 VEGF-C 5 41 AL P=0.000;b: '~j VEGF-C+VEGFR3 B

Western blot 4 EK’I‘H?’]: lntegrlna()\VE(;l‘R3 A LYVE-1 B9 5 A 0 20 e 4% Pi=0.301 \Py=0.164 ;¢

3 VEGF-C+VEGFR3 fiff

IRFR LA 2,2 1, LB 77120 5 VEGF-Co+Integrin o 9 M 'I’Jr:JffL'Mx‘?ﬁt‘tis‘é P=0.000

A B £ CH D4 E

Integrina9 ( ZL {7, )

VEGFR3(4#{%)

Merge (Integrina9+

VEGFR3)

LYVE-1( &¢(t )

A IV

A
SOIRIEN

S VEGFR3
¥ Integrina9
104 = ﬁ E3 LYVE-I
H B
54 H é =
H | |
5 ELR |2
04 = 1H]

Al B#4 c#H D4 E ¢4
B. AR A
H:a, 5 VEGF-C iS4 H 4L, P=0.593;b: 5 VEGF-C iS4 H 4%, P=0.528

B2 H[AHM Integrina9.VEGFR3 #1 LYVE-1 RiZRREHHEH (400% ) (x+5,n=3)
Fig.2 Immunofluorescen images of Integrin « 9, VEGFR3 and LYVE-1 and the bar chart of Integrin« 9,

VEGFRS3 and LYVE-1 detected by IF( x £5,n=3 )
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2.3  Transwell s 4| 45 R

A .B.C.D.E &4k S 558 4 h )5, 48 200 f5 00 %7
T 4R AR B 4351 (7.600 + 1.140) . (76.400 + 12.361) .
(43.800 +5.167) . (41.000 +2.121) , (26.400 + 2.074) , 77 255>
B 2% AR At U 0 B e T2 25 5 (F=84.735, P=0.000) ,
PP LB 7R | 43 ) FH R b1 o 550 7 S 40 e B B s
S2H BA B2 (P=0.000), 1M 2 A8l 57020 =2 (8RS B A 41t
2225 (P=0.480) , [A]EHHILA 2 Fffih il 37) J 3 % 40 it 55 f ok
— W/ (P=0.000), WLIE 3,

AAAH B.B 4
C.C#H D.D 4

E.E 4
B 3 VEGFR3 R§E{LESHI I FIF0 Anti-Integrina Ft A MEF AT
BSEMARERHRE( SRERE,200x )
Fig.3 Effect of VEGFR3 phosphorylase inhibitor and
anti-Integrin « 9 function-blocking antibody on migration of

induced cells ( crystal violet staining,200 x )

3 3

TR CVE TR A 2H SBT3 W B v AP R
FEVEF , RISt 2 e 200 MO e 7% ) — SR B R AR,
BT betls R CEAE RO |2 B PR AR S

ALK B R GE A sl B 2 B0 LK M, TR 58
5 241 A Jy 308 15 FE T LA 2 A XL A A 12
TEIR I EEE , 2Rk K, FEARZ 2B T 41
H HADSCs H1 TR U 78 /2 UM 5 (8 , A 5 ) R i
AT, B VEGF-C BEG HAtE KW 7S
HADSCs [1] LECs 3 iR 8, A< 52 56 i H % T
10%FBS i) DMEM/F12, %4 100 ng/mL [ VEGF-
C156s i5'S HADSCs 10 d J5 , 4t KR K
MRIE , I th A2, IF  Western blot £l 8] LECs
bR & PE 4> 7 VEGFR3 integrina9 F1 LYVE-1 [ %
ik, 7R 1 LECs 46y, H RTXHbk E KR 657
A BIR T 28 e R 0 e 4L AN SRy T 8 | AT sh 4
LU I R IR BRI VEGFCI131 -4 Jfg 1214151
T YR S VEGF-CUSHER AT LA HE I B4 45 B 54
oK UG IR 5 A SE A B A0 Ak Ry N, FH 4
MARSN LT LECs, 4555 2 7 R E A 1 A
et T el @&, /R R INME T /0L 1 LECs H
AIEWNARYER . BTl i VEGF-C i &
Je FS Ib L A8 BRI A T A Sk T T R I B 45 K i
I EE USRS S A R ) S AR RE 1A T
HEN 40 B AR Sh 4 A TR 14 LECs 1) Ja 3 1 FH n]
S IE T I B K A b EEL A AR OG5 B AL T 1) 4 it
¥k, DU BYIRE A D ZE YRR K15 S HADSCs
il LECs BIRENTE,

Y LA A VR R Rk P B A0, ZERRSIR 9.5 d
B, ANFR K Prox1 B9 J 4k i Bk ] L 457 7 1) Ak 11T 6
ik Prox1 B JEL Uh 8 Uk P9 B2 40 B 3@ i L9 VEGFR3
il Integrina9 By IA , SCHLIGFH T8 IR Wi
[k LA 7 4304k VEGF-C 1B R liciA 5 VEGFR3
Al Integrina9 456 MIIfENE LECs (948, H AT HEEL
PNNB IR E AR R AR R A BV RRZ K 1
(LYVE-1) . [A] ¥ %% 5% [A F (Prox-1) .podoplanin, I
VEGFR-3,2004 4E4 2% & B integrina9 J& VEGF-
C/D ) — 32K S50, Bk 1 22 92 56 IE ] integrina9
TEM BB b A EEAE M, Integrina9 ] BT
&Y VEGF-C g 145 A Integrina9 Y HE—1{if
M BHES VEGF-C 5 Integrina9 BY%5 6, M1y BH T
Integrina9 {5 538 % ; VEGF-C it 5 VEGFR3(—
Tolt ik PR DR TG A2 AR ) 45 A, 0 L R R R vy s 2 PR Bk
FEBERR LR AL 3 R UF(S 5 , VEGFR3 BEHR fk B 1 1
7 MAZS1 38 1 49 ) 1t Wi R Ak i 2 K BT VEGFR3
{5, A9 H VEGF-C156s i S HADSCs [
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LECs/3H kit 24,5 umol/L #9 MAZ51.10 pg/mL HY
Integrina9 Hf PHEHA > I p-VECFR3 1 Integ-
rina9 HYRIXE BRI, RABKE THREE,
45 BN Integrina9 F1 VEGFR3 H AT — i B AR T
HR Lo R B A B2 BIRH RS (LYVE -1 R R BB
f5) , ] Bt REL By w94 2% 18 it TV BEL o A FHEE N A &2, 4%
7~ VEGF-C/Integrina9 1 VEGF-C/VEGFR3 2+
YL LECs s34kt B2 i P SR B B BE MBI &%

B P R — R R BIBEMTRY, 5 —E R RSB
HBWLA Z B, SLBA7E VEGF-C S HILECs 50k
1T 2 | Integrina9 Fl VEGFR3 2 [A] R 44 VEGFR3
1 VEGFR2 BRREFAAAEAE SUHOEE A , PSR B R 2
BB ML EsH LECs AR, BB RFER
A LECs R HAHIERE SR S0, 3 TIT0 B B
B, T RE TR RO E TR A KRR,
A 52 X B9 446 9 LECs 43 B BE# Integrina9 FI
VEGFR3 WII6E , 41U BE S AR08 55 , 24 ] A P
WP BEE , AT RS BT R — S, R
Integrina9 F1 VEGFR3 7E LECs B3 #53 #2 h 3t A
REEEEM,

i ERTR, TH M LT R A LECs B BEBA
RITIREK IR HT s, A LD ERRESBORN T
J ¥k, VEGFR3 #l Integrina9 f2 VEGF-C % T
Y] LECs 434630 2 v 9 25 2200 B, HF7E MG 72
s E ML P LECs B4 AR, H VEGFR3 F1 Inte—
grinad ZEAMIM TR PR EEEEM, MKEE
A IR R AT FALHI AR R |, BT R ix 2e 57
SRAR 3 S )k 2 A A B, DA TR VA YT Tk E2 K e
FHIM D RIS e e R SR AT i U A
PEIBRYE
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