CN 43-1262/R " [E S ikhffb 4% 2015 4E55 23 5455 4 363

[XEHS] 1007-3949(2015)23-04-0363-06 . SCIFRER -
FeAL R D1 o RN P B HLERAR 23 A D RE ) 55 i

Rx#', & Z°, ARE, oEF
(Zs X FAFER 1. S8 AF2. ICU A, #1387 & 7 443000)

[RER] SAEKBEFo; AREMAMIL;, REAIR;, FTHRGSEL

(# E] BH AREHENLAEKETF o(TCGF-a) sFA W FARLL L EPC) 940 2 48 89 % a1 3H 47 F 48 = L AE A ALk,
Tk AEEAINE b5 & EPC, 55 A40.1.10 pe/L RE TCF-a R A5 F F355k, WEL 4T EPC
AR S T AL SHA AR K e M AR AR M) &40 EPC 35 ALt A2 4 CD34 */CDI133 * 4= CD31 */vWF * FabE 2 L 5 |
Real-time PCR 7 3 & &40 EPC 4L 49 1 2 JoLAs 57 HE K 1] 1 &k AL — B AL 5685 (eNOS) #= Flk-1/KDR &34 £
51, FFiB it M &1 P — BAL R (NO) 42 T L4 EPC 544 R & 48 L84 3 4%, Western Blot #4 &-41 EPC 544 ¥
TGF-o %4 EGFR Aedn & M & A KB -F (VEGF) 89 &k, ZER M TCF-a # F3E 5745 B A EPC, @i S4L%
B He | T 0 IR TG AL AR TE A X e Je AU A IS = G xR 448 1,10 pg/L TGF-a 417 3 X BF EPC 4732
CD34*/CDI33 * Atk & a7 KB 94089 KK 48 04738 CD31*/WWF ' Fabk 3 2 530 5 £ F A %t 3 & L (P <O.
05) ;Real-time PCR #-] & TGF-a 28 EPC 5-4L.89 1 & 2w 4% F bk 2L B eNOS #= Flk-1/KDR &£ 342 F L F (P <
0.05) ;1.10 pg/L TGF-a i F3& 520 F EPC 24089 WK 48 i 5k NO 4 F R %9135 (P <0.05) ;1,10 pg/L TGF-a
53R A4 B F R EPC 4 Lit 42 EGFR #= VEGF #9 &k (P <0.05), #&i® TGF-a 4:4 2 Z42i#t A EPC
#3387 AL B AL R e e e Ty f , il it B 2R EGFR 44-#li VEGF & A X424 |

[FESHES] R363 [ Ek#RIRED] A

The Influence of Transforming Growth Factor Alpha on the Differenciation Capacity

of Human Endothelial Progenitor Cells

DAI Wen-Jing' , ZHANG Jun’, ZHOU Jing-Qun', and XIANG Chang-Qing'

(1. Department of Cardiology, 2. Department of ICU, Renhe Hospital, the Second Clinical Medical School of China Three
Gorges University, Yichang, Hubei 443000, China)

[ KEY WORDS ] Transforming Growth Factor-a; Human Endothelial Progenitor Cells; Endothelial Function; Vas-
cular Injury Repair

[ ABSTRACT] Aim  To investigate the influence of transforming growth factor-o (TGF-at) on the differentiation ca-
pacity of human endothelial progenitor cells( EPC) and to explore its mechanism of action. Methods EPC were isola-
ted from peripheral blood of healthy people, and cultured with complete medium containing 0, 1, 10 pg/L concentration of
TGF-a.  Morphological changes were observed in each group in EPC differentiation. By using the flow cytometry, the
CD34 " /CD133 " and CD31 " /vWF " positive cells were detected during the differentiation of cultured EPC with TGF-c.
The expression of eNOS and Flk-1/KDR genes, the specific genes of EPC differentiated endothelial cells, were determina-
ted by Real-time PCR.  The NO content changes in each group were detected. ~The TGF-a receptor (EGFR) and vascu-
lar endothelial growth factor ( VEGF) expression in EPC differentiation were tested by Western Blot. Results The cell
morphology of EPC induced and cultured by TGF-a, could faster differentiate stem cells from the spherical to spindle cells.
Flow cytometry analysis showed that the positive rate of EPC marker CD34 " /CD133 " at 3rd day and differentiation of endo-
thelial cell marker CD31 " /vWF " at 7th day were significantly increased in 1, 10 pg/L TGF-a group compared with the
blank control group(P <0.05). The expression of endothelial cells specific gene eNOS and Flk-1/KDR were significantly

[UFSEHHEA] 2014-07-10 [fEEIHEI] 2014-11-22

(E€TB] BB EET B AREMETHE S50 H (D20091308)

[MEERIAN]  ACSCH L, IR BRI BT 7 0] 20 1A 0% 43 FHL], E-mail 24 daiwenjing08@ 163. com, 3K 7%, iAW,
W57 10 O L5 FAE | E-mail 7 7j0123ren@ 163. com,, 3 A FIRCHE, 1t | 24E GO, 082, 0L 58 26 S0l B 5807 1)
AU HLE PR E-mail 2A zhoujingqun-1@ medmail. com. cn,



364

ISSN 1007-3949 Chin J Arterioscler, Vol 23 ,No 4,2015

increased in TGF-a induce group( P <0.05) , which was detected by Real-time PCR.
TGF-a induce group were also significantly increased (P <0.05).
during the differentiation of endothelial progenitor cells in 1, 10 wg/LTGF-a induce group by Western Blot.

The NO production of 1, 10 pwg/L
The expression of EGFR and VEGF were promoted

Conclu-

sion TGF-a can significantly promote the differentiation and proliferation of human EPC and the cell function of the differ-

entiation endothelial cells, by activating EGFR signaling pathway and up-regulating the expression of VEGF.

N BZ #H 41 it ( endothelial progenitor cells, EPC)
REA A JSC I A8 PA) B 200 ., 7 104 40 03 18 5 e i
P LA A R o83 e R 50 ok ok e Bl A 5 i v 2
BB, M AL A4 K 1 F o (transforming
growth factor alpha, TGF-a) J&55 — A A H A £
TRENE R 22 BRI e 2B I DR 7 SRR Il D, 7E 4 24
Ui E h 2 K EBAE A" . TCF-a BB T 5
KA 732 1K (epidermal growth factor receptor,
EGFR) BS54, Wois AL 40 A5 5 e S 38 3, AT
RIELFERY . A MEDY  TCF-a AEHZ ML i
FILAE B2 T AN i 105 A I8 20 AR N 7Y 22 R A i
93 285 K oAk (B HRTC T TGF-a XF A EPC ¢
TR TIRESE A5 A S i A DLAIE ST, PR AR B 5 & TE AT
XF TGF-o BEFIE i N EPC 434 2 8 S HAR HIBL
BEATIFIEARTT

1 #R57EE

11 ##FKFH

M199 %0 fg £ 7= % EDTA Jf 8 W & % [E Hy-
Clone /7] ; i 4F L iF | A& & Bt i 4 7 B 4 . Endogro
40} B F W 8 % B Gibico 2 8 ; AWk B 41 M2 B
7 .D-Hank & i A % % K B F (vascular dothelial
growth factor, VEGF) . TGF-a 1 # % & Sigma A 7 ;
CD34-FITC .CD133-PE ,CD31-FITC .vWF-PE & 4t A
B3 LR B % E B&D /A 5 Total RNA 42 0K
# (RNAiso Plus) | K % 5% & #| & ( Prime Script™ RT
reagent kit) & % B F & PCR iR #| & (SYBR @
Premix ExTaq TM) 4 F K # Takara /2 7 ; — & ft. &
(nitric oxide, NO) 7 JE B %X 7| & 1 B 8 7 2R 4
Wt R P & AR B & BCA & & K X R
&M dbx Ex KA E; &40 A EGFR VEGF —
. B-actin — 301 B % [E Abcam /A 7| ; HRP #71€ 1l
FH A A0 ECL b2 Bt KA W B b o ol 44
B AR O B R AT AL
1.2 ANEPCHISDB BERRERE

B e G R R iy b B, BB T 50 mL B
& NS KA ) D-Hank 70R 47, B im N\ KA 1
AN B R, BLEEREECESEEER

21 g % , | D-Hank 787 7% & A0 N4 10% 6 4 i 7 B
M199 74 40 i1 5 % 3 (4 100 mL ¥ % 2 & 4 90
mL M199 3 35 3£ 10 mL & 4 fu 3% ,4. 8 mL A 2 Bt
1 mL A B 49,400 pL Endogro 48 i & F ) & £ 40},
B AV B JR R LA A 4 L3 SR AR, 37°C (5% CO, R
FRIEATRE R, W24 h B, T =k IE B e
M3 R — Kk, MR, EBER
HMATWEEPCHAKRS, WEFEKR 14 Rty
EPC DA 2 x10° cells/FLEEM T 6 FLAR F,3 524 h &
FrsE g2 F PBS 2% 3 9k, m X\ 100 pL Dil-ac-
LDL(1: 100) % & # B 7%, 37°C % & 4 h; PBS %% 3
K, 4% % F VEEEE F 30 min; PBS ¥Ei% 3 KB
100 L FITC-UEA-I (1:500),37°C#% & 2 h, %41 i %
PBS #1 & 7% ¥t J& A K B 45 5 & UEA #2 ac-LDL
R %o [ M 2 A O E7E L B EPC,
1.3 AR

AU L NE A R o R - e
%3 EPC TR RIEF 2 mAN 01,10 ng/L
TCF-a #HATH SR , B RN ET Rt , BAFE
%20 L, WG BE fa e ) e N FITC 4738 89 R 0 A
CD34 ¥ 5 E4ikAn PE 4718 K40 A CD133 # 7
B AR 5 wL i F 30 min, ¥ A ShJE L A% 40
% § W R B EPC $EAT 472, PBS ¥ % J5 U & 40 f
AT A 40 LA I CD34*/CD133* )ik, E#H *
F| % 14 KuF, K F B A 7 % 3t EPC b iy )9 %
40 jL ¥ 4T CD31-FITC #1 vWF-PE B 370 A 28 7 [ 4 (K
AT, YRk B FEAT I A 48 I U EPC 3 R b
CD31 " /vWF* %3k,
1.4 Real-time PCR #&ill

A SR L 4 8 45 B EPC J& , 4 405 2 5l e
A4 0.1.10 pg/L B TGF-a 7 A3 F X HTH T
¥ 14 X, A PBS ik & 0% 40, 0k B kA e
JL, % A RNAiso Plus 32 BURK 47 % 32 B EPC 48 jfL o
B RNA, K # & m cDNA, AR¥E W K 4 i 5 7 M K
NEE—E NG L (eNOS) MWK EKETFZ
R E A (Flk-1/KDR) 2 ;§ £ £ A B-actin 7 7] 1% 1t
5l 4, eNOS H E W 5" -AAGACATTTTCGGGCT-
CACGC- 3', T ## 5'-TTTAGTAGTTCTCCTAAC-3';
Flk-1/KDR E # 5'-CAACAAAGTCGGGAGAGGAG-
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3", T ¥ 5-ATGACGATGGACAAGTAGC-3'; B-actin
F % 5'-CTGGGACGACATGGAGAAAA-3", T i 5'-
AAGGAAGGCTGGAAGAGTGC-3', #| | Bio-Rad 2
] #y 1Q5™ Real-time PCR % 4 #f 4T 5L 7% b PCR
il eNOS #7 Flk-1/KDR 84 % 3% | Real-time PCR #y
BFHISCHEM 60 s J5,95C 15 s, 57°C 10 s,
72°C 20 s, 3£ 40 MEIR,
1.5 NO =i

F40.1.10 pg/L t TGF-a 74 F 3 £ 347
BEREALQPBEWEPC 14 KRG, EAHBFEF A
VEGF W JE % 10 pg/L, 4k S5 55 | K&, BU4H 3%
& B, KA NOS Ml &R £ 0 e & 4 40 b 3%
NOS 4 & 1, DL TGF-a 3 EPC 20k & 1 J
4 JELJE 5 A NO BB, AE % 3R 1F 4% B R R & i A
HHAT, L E P WNKAERA, £FREFE 10 min
Ja M 7 530 nm By R UK K LI A B, NO(pmol/
L) =l &% A,/ HEE Ay, x100( wmol/L) ,
1.6 Western Blot il

K L AE BB 7 ke N A B KR E B TGF-a %
AEREF SR AN LD BE W EPC, 735 45
I 14 R Ja, Fl PBS w35 & I B 40 f | L B O 1Ll
EWEEME PBS EAGA R, AEARIKA LR
BAHmME BEE ,BCA 7 Ell £ 44 & A K
., &AB A 30 ng K& A& IAT SDS-PAGE %t
JRH VK, Bk % K J& PVDF # B, H, 2 7 B F
EGFR ,VEGF #1 B-actin — 47 (1: 1000 ) ,4°C £ 7% ,
TBST #t# 3 A J& , HRP #7380 — 41 (1: 5000) ## & 2

A

1. ASME M 4 B 7R ) EPC M4 TE

h, TBST 3% 3 K, b X K (ECL) B %, B 4 B
J Quantity One 5 54 & 40 0 B 09 2 & 4 # 48 2f
WA, A B-actin A AR EA 4 B & & 484t
kikE,
1.7 Fit=REFHE

A F| SPSS13.0 L AHAT ST F 4T, LI &R
Fa+s &7, %A E KK KA one-way ANOVA #
HEFE0H, % P<0.05 it 4 257451 #

2 % R

2.1 TGF-o {2 EPC HITEEZETH

XF DR SR JE i 43 125 155 S ) EPC #4785
F%, 14 K B X6 0 BE 4 jf #F 17 Dil-ac-LDL 1 FITC-
UEA-1 #Ric, 206 BAMEE I 286N ac-LDL fHYE
Yl , £ (0 5¢ 6 UEA-1 BHE 40, #5 €6k X056 6
FEPEZR A, A 2 EPC (1) . 90% LA | 1Y i
Y X5 SR R G Y T B DA R A1 JE] o v i T
SRS E| EPC, MHE 0.1.10 pe/L B TGF-«
SEREE SRR T G A0 B EPC I, W] — 5§
1) EPC UL S A —3, iS85 7 KEF, K
TGF-a ¥i 3741 EPC EE 2 T U1EkIE , 1 pe/L 19
TGF-a K5 741 EPC HEL H B 2 A RO R T 4,
MM 10 pe/L 1Y TGF-a £ 35 40 vh K &4 EPC €
T AT AL B TE 40 M, 20 R AR AR R, il Ze R HES (5
2).

A 4 ac-LDL FHPEANME, B Jy UEA-1 BHEZIM, C R SUBHYEAN I EY EPC.,

Figure 1. Identification of the cultured EPC in human peripheral blood

2.2 TGF-a {2 EPC %3 CD34*/CDI133 " #0
CD31*/vWF* RiLZ

it CD34* /CD133 * XUBH M AT LAARic A 41
JEL I A AN L S S Y EPC, KRR T RAT, R

TN TGF-o 2H 05 B 41 Jfl 7 CD34 * /CD133 * W BH M 24
IR (30.00 +1.37)% ,1 pe/L TGF-o 41 i BE 4f
il CD34 */CD133 " XUBH 4 40 i R T+, 5 R
TGF-a HAH I, 2R A G 7E L (P<0.05) ;1 10
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pg/L TGF-a £ CD34 */CD133 * X PH M 41 i R 4
KN TGF-o0 AN pe/L TGF-a 2H BETFiE (B P <
0.05) . i CD31*/vWF * XUFH M ] LIARic i EPC
SR B R, K5 3E 14 KI5, £ TGF-a 4+
CD31 " /vWF * X PH AR L% (56.23 +1.74) % , 1
pg/L TGF-o AL CD31* /vWF * XBH L4 fify %
BRI TGF-a 4 B E I (P <0.05) ;11 10 wg/L
TGF-a 20 71 CD31*/vWF* X BH 1 40 g 2 45 oK
TGF-a 41 1 1 pe/L TGF-a 41 5 E T+ (¥ P <
0.05; &3 fI%1),

A

2. TGF-a FEEFHAN EPC EEFET

® 1. TGF-a FFH Xt A EPC H1 CD34"/CD133 " #0
CD31*/yWF " RIZRMPHM (v +5,n=5)

Table 1. The expression rate of CD34"/CD133* and CD31*/
vWF* of human EPC induced by TGF-a(x +s,n=5)

9 W

N TCF-a 4

1 pe/L TGF-a 41

CD34*/CD133 * CD31*/vWF*

30.00% +1.37% 56.23% +1.74%

36.20% +1.65%* 66.46% +1.17%*

10 pg/L TGF-a 21 50.80% +2.10% ™ 74.83% +4.14% ™

a kP <0.05, 5K TGF-a ZAAH ;b 2 P <0.05,5 1 pg/L TGF-a
AR,

A AR TGF-a 41,B 9 1 wg/L TGF-a 41,C 9 10 pg/L TGF-o 4 ,

Figure 2. The morphological changes of human EPC induced and cultured by TGF-a

10*7a1 Q2 10* 10* a1 Q2
14.68% 31.2%! 12.55% : 48.5%
W 10°4 W 10%; w
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g o 3
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o o i q
Q Q3
101/446%: : o 19.‘6% 101 5 o 24:0% 10' 4 5 e 27T%
10 102 108 104 10 102 108 104 107 102 108 104
CD34-FITC CD34-FITC CD34-FITC
10*7a1 Q2 104 7a1 Q2 10471 Q2
17.93% 55.3% 14.20% 64.8% 14.07% 74.9%
10°7 10°
w L
g T
; L
> 102+ % 1074
i Q3 Q3 Q4 s Q3
101 J18A%L o 284% 101 Jitassl o 19:6% 101 4400% 1 o 17.0%
10! 102 108 104 10! 102 108 104 10! 102 103 104
CD31-FITC CD31-FITC CD31-FITC

3. AR CD34*/CD133* #1 CD31 * /vWF * Rik %

H,

ZE NI TCF-a 2,0 1 wg/L TGF-a 4,44 10 ng/L TGF-a

Figure 3. The expression rates of CD34*/CD133 " and CD31*/vWF* were detected by flow cytometry
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2.3 TGF-a {23 EPC S M K MR EE R
Real-time PCR Kl % Bl TGF-o 5531537 A SN
M5B EPC 14 KI5, 73 A0 i P9 5 40 1 v o B e
SR eNOS il Flk-1/KDR ()22 3544 B 2% F T+,
SR TGF-a ZHAHEL 1,10 wg/L TGF-a £H P4 B2 40
RS IE R eNOS AHXS Fe ikt T, A Ik
FERUN (P <0.05) ;1M Flk-1/KDR 5 E A %2655 IR
T FIRE AR RN (P <0.05;% 2) .
2.4 TGF-o {2 EPC S HIR B HRE NO AR
M 10 pe/L VEGF H#45 40 EPC 434k 2
YR, AN TGF-ou 2 40 M 7 A= NO ¥k By 28. 67
+5.51 pmol/L;1 pg/L TGF-a 4 EPC 43 L1 4
B ARM A NO M BE BRI TGF-o H B35 ETH(P
<0.05) ;1M 10 wg/L TGF-a ZHH EPC 304k 89 P Kz
A=A NO WA AN TCF-o 4181 1 pg/L TGF-
o HHRFE FTH(H P<0.05;%2),

% 2. TGF-aiFSHEFX A EPC SN E AP RER
FiLHN NO bR (x +5,n=5)

Table 2. The specific gene expressions and NO production
of human EPC differentiated into endothelial cells induced
by TGF-a(x £s,n=5)

R Flk-1/KDR NO # i
2y 4 NOS FH F2ik .
oA NOSHPIRE ypgesk  (umol/L)
HAN TGF-o 40 1.05+0.07 1.03+0.04 28.67 £5.51
1 ng/LTGF-aH  1.62+0.17° 1.45+0.11° 79.33 +4.16°

10 pg/L TGF-o 2l 2.78 £0.19* 3.32 +0.31*" 122.00 +8. 19"

ah P<0.05, 5K/ TGF-a AAHEL ;b P <0.05,5 1 pg/L TGF-a
AL,

2.5 TGF-a {Ri EPC H1 EGFR #1 VEGF &%

Western Blot #:0 %&% ¥1, TGF-o X} EPC 431k
EGFR fl VEGF fZRIA A AT, 5K TCF-a
HAALE 1,10 pg/L TGF-a 440l EGFR 1 VEGF
LKk B E FTH(H P <0.05), H VEGF fil EGFR
(AT F IR T E TGF-ou W BE 38 N w57, HAT Ve B
RV (P <0.05; &4 FiZK3),

1 2 3
— —  VEGF

- S EGFR
AT . — 3 —actin

[ 4. Western Blot #:i] EGFR #1 VEGF &%
TGF-a 4,2 A 1 pg/L TGF-a #H,3 4 10 pg/L TGF-a 4,
Figure 4. The expression of EGFR and VEGF dectected by
Western Blot

1 AR

% 3. TGF-a F51E5 3t A EPC 43 L # EGFR #1 VEGF %
BRI (v +5,n=3)

Table 3. The expression of EGFR and VEGF in human
EPC differentiation induced by TGF-oa(x +5,n=3)

| VEGF/B-actin EGFR/B-actin
KN TGF-o 1 0.49 +0.04 0.16 +0.03

1 wg/L TGF-a # 0.69 +0. 02" 0.26 +0. 04"
10 pg/L TGF-a 4 0.91 0. 08" 0.37 +0.04"

a i P<0.05, 5K TGF-a ZAHL ;b K P <0.05,5 1 pg/L TGF-a
ML,

3 i g

EPC 7¢I 4 3 477 )5 BE A% 38 A3 35 58 44k 1 9 2
2R DA T K 1f A R 0 18 A R B R,
EPC 7 i 8 P K 35 495 B B 6% B i) 43 Ak B A B2 4 i
WA E L, EPC EERIE T %8, 1l Asahara
LT iy DA A B N A T i BAL A 40 R rP 43 S B 3R S
| EPC,fi N EPC BB B EL# W FH 145 Ff 0o i 5 9%
WRIESY . A5 2R FH AR ] 9 7 3 DA e A A1 Jid i
OB AN, T A TIA SRR IR, 8 A A0 A
Dil-ac-LDL #1454 FITC-UEA-1 525 | JIF B A 5256
NI E LT 43 5 1) A% 200 i RE % 3 2 5 T B R AR
F| EPC, C.A WFFEIFSE TCF-a 1F AR A= K 431k
F-RESHL TR D R IR 40 ff N 36 Bz T 40 B A 3
B R A3 Ak (H G T H A EPC 3958 43 AL 1R T i
FILH AR RIS B EPC AN R e
TGF-a H5¢ 42 55 35 5615 S 5 395, T B 2= M A & I
TGF-o W FE#E R B, EPC 40 0 75 e A% o pe iy
YO BRIE A 5434k P Bz 40 B4 4 12 O 0 4 HE
H1, BEHH TGF-o JIER T EPC 1434k, CD34 #—3k
INHAEAE TR BENE EPC v IFBER EPC 501k
HEIRKFE2: M7 PRI CD133 J& EPC 45 4lifk
FAricia Ebr =z — 7, CD31 vWF #IA K
JEN AR &Y, B H TR ic kil EPC 436y
) o R v N e N e e S 2 B s e 2 N oL
EPC % S5 15 %% i #2 b CD34*/CD133* #l CD31*/
vWE* XUBH M R K2R, KB 7 KB TGF-a 41
CD34 " /CD133 * fHH: 8 2 & TR i TGF-o 41, 1fif
14 Kt TGF-o 4470 CD31* /vWF * B R [R) 4 i 25
= TR TGF-a 20 H BATVREERUN , Ui TGF-a fiE
et EPC HY¥S5E /b DIRE

eNOS Fl Flk-1/KDR 3 5 J2& PN B 20 g 2 1 b 2
FEDR, 3 K 7K -5 T B e P Bz 4t i B 451 R 2
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B ASHFZE T 1,10 pe/L TGF-a 41 EPC 431k
(9 9 2 40 L eNOS F1 Flk-1/KDR L 2635 7K - 2
B F TR TCF-a 241, i TCF-o 15 5855 7547 Bl
T EPC s b I 4ERe 0 Ak N S A D RE . PN B2 4
JiEL ELAT 0% eNOS 2303 NO B9 Zhg , Ho= A= NO iy
T3t AT AN AP B 4T IR A K T e 5510
P 2 40 RE % 52 B VEGF (1% 1 34 i 3% 7 4k
NO'M AR 58 R 6] e B TGF-o 35 7 85 3% EPC
J&i  7E 14 KA 10 pg/L VEGF Hi% EPC 43 LAY N
FeAuff o3 s NO, [FIFE A B 1,10 pg/L TGF-a
EPC 4k P 52 4 43 0 NO A9 2 2 i 35 7 v,
HEAWEROY, XU TGF-a fiE3F T EPC 431k
RN B AR T BE

BF5E> el TGF-o FELH L1 P fiehs & %
FENE, Hefgim i H mRNA AYF8 8500 F TH
WAL, RN TGF-o AT 1 A2 i 485 24 ikt A
TR A A B T H AR A i s 2 b &
FERVER M AR, 5T EPC TEIMAE W18 Hh il 56
AR, AR SCIFSE T TGF-a X A EPC 430 T RE ) 52
i 3 & BUH AT L 2 (R 1 EPC (R34 58 434k K i 71k
WAL TIRE . S35 R TGF-a Xt A EPC 43k
TIResmm (4 Ve AL, A% SCtE— 25Kl TGF-o 153
Wig: N EPC i 72 7 EGFR #il VEGF 19335728 1k,
Zhao ZU Y HF5Y 26 8] TGF-o fgf% M T 5 ECFR 21k
FHES &, DT 5| S A2 A 1) ik SR BR W TR T S A5 5 15
NI &AW 24300 T VEGE V8 b N Bz 45 Sk 4y
ZUF CIESE RS W B S A A b EPC By BG5E 4y
b, I P R 40 I ) Dy R, 76 I T R 1506 5
W R EE AR R Western Blot A6 & B 1
10 pg/L TGF-o YEFTF EPC Ji5 , ¥IRENS 2475 S 4 AL
H1 EGFR Fil VEGF HY3RIA I EAWRBERLN . FH I TG
B TGF-a X EPC 20k IR & HE/E I v B St il it 5
ZAR EGFR 4543405 EGFR 1553 4 , 1 if 3 40 i
H VEGF Y335, {2 i EPC 358 734k 148 7+ 43
TR B2 AR A T RE

25 FRRR AR IESE TGF-o AT IfE#E A EPC
Ak hfe, Jf it 5 EGFR 454 R4V (HH A
AR FMLEND T 2 — 2898 . EPC 2 5 HLIR 4
(R AE RN PN B2 35005 18 52, 3 2o A BIF 5 T LR i DR
TRIT IMAS BG83 A K B ik
oR RE S 0 S5 5 B VA AL 174 SR R ARl

[ &% 30k ]

[1] Mei Teh B, Redmond SL, Shen Y, et al. TGF-a/HA complex pro-
motes tympanic membrane keratinocyte migration and proliferation
via ErbB1 receptor[ J]. Exp Cell Res, 2013, 319(6) : 790-799.

[2] Tto J, Harada N, Nagashima O, et al. Wound-induced TGF-B1 and
TGF-B2 enhance airway epithelial repair via HB-EGF and TGF-a
[J]. Biochem Biophys Res Commun, 2011, 412(1): 109-114.

[3] & M, B, TGF-o X AR RIETA0M Survivin 25 11 #4952
W[ )], W (BEERR) , 2013, 1. 007.

(4] BReE, wORm, S mA, 45 MR RAEANM A R -1, Btk
IET AR AR AR A R 7 B A A= KR T a X AR BT 4RI 5L 1Y
[ ]]. B AESER, 2012, 25(8) : 789-792.

[5] Lacquaniti A, Giardina M, Lucisano S, et al. Neutrophil gelatinase-
associated lipocalin ( NGAL ) and endothelial progenitor cells
(EPCS) evaluation in aortic aneurysm repair [ J]. Current Vasc
Pharmacol, 2013, 11(6): 1 001-010.

[6

—

Asahara T, Murohara T, Sullivan A, et al. Isolation of putative pro-
genitor endothelial cells for angiogenesis[ J]. Science, 1997, 275
(5302) : 964-966.

[7] Chen J, Sorkin M, Januszyk M, et al. Single cell analysis reveals
phenotypically distinct sub-populations in putative endothelial pro-
genitor cells[ J]. Plastic Reconstr Surg, 2012, 130(1S): 74.

[8

[

Dar A, Domev H, Ben-Yosef O, et al. Multipotent vasculogenic
pericytes from human pluripotent stem cells promote recovery of mu-
rine ischemic limb[J]. Circulation, 2012, 125(1) ; 87-99.

[9] Z=/bhar, JMRER, % b, 55, HWETHHEET U1 1 R i W
A eNOS HI ET-1 RIA M52 [ ], o B 3h bk i 4k 24 3,
2014, 22(9) : 875-880.

[10] SREER, tRaTh, EBIF, 2. BRPREE LA = P X A
KN B A S 8 NO DhRERYSEmI[J]. RHEEZY, 2013, 41
(6):597-599.

[11] Li X, Han Y, Pang W, et al. AMP-activated protein kinase pro-

motes the differentiation of endothelial progenitor cells[ J]. Arterio-

scl Throm Vasc Biol, 2008, 28(10) ; 1 789-795.

BAGEW, AU, MROBRKAE, SF. FVEANMORS S D 1

EHRAIREN B RIK ] PR (EERERR)

2006, 26(6) : 617-621.

FHT, N W, AR, 4. EGF, TGF-o K EGFR AR E

Bt A B AR IS N X)), T EZ A, 2003,

19(10) ; 1 185-188.

Zhao D, Zhai B, He C, et al. Upregulation of HIF-2a induced by

[12

[

[13

[

(14

[In

sorafenib contributes to the resistance by activating the TGF-a/EG-
FR pathway in hepatocellular carcinoma cells[ J]. Cellular Signal,
2014, 26(5) : 1 030-039.

[15] Young P P, Hofling A A, Sands M S. VEGF increases engraftment
of bone marrow-derived endothelial progenitor cells ( EPCs) into
vasculature of newborn murine recipients[ J]. Proc Nat Acad Sci,
2002, 99(18) : 11 951-956.

(M CHEE VPSS



