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& E [ HM ] WIS O8R5 )1 g = B v N AN Al 95 40 il PG-BEL 4
MEEAN M VEGE HIF-1a 25 I RB M2, [k ] AR JC I v sk 4% 5% 15 43 1% PG-BE1 1y
T4 M B IR B UE T A R [ v Jll%ﬂé&ﬁﬁiﬁi(&?ﬁ PG-BE1 T 4 Jitd £ 21 fi HBT
P37 25 1 % IR 2 R 40 (DDP) 40, 5% JH ELISA 35460 PG-BE1 2 A% 40 M . 40 i RF 40 i (%

B AR AR BT ) DL AR R R 259 T WU 19 PG-BE1 T 41 I KE 41 i 1Y) VEGF 23k | %FH
Wester blot #4645 41 HIF-1o 2 1 £ 35, [45 58 ] PG-BE1 T4 FEANAE VEGF ik ok T Hox
R4 (P<0.001) , VEGF 7EMRE B A A9 23k 5 T8 E BT (P<0.001) , AN [R #k 1] 25 0 2]
T4 VEGF %3k (P<0.001) , H.EA #| &K #i 1k ; PC-BE1 -+ 41 U BE 41 e HIF-1o % 355 T Hoo%
AN (P<0.001) , HIF-1a 7EAIGS R BE 19 32 35 & 00 S A 5L (P=0.001) , /S [5) & B )11 25 i 1
AR HIF-1ao % 3K (P<0.001) , B AN [6] 51 1 2 8] 22 5 T6 43T 2% 7 X (P=0.477), [45#] PG-
BE1 T4 4Nl VEGEF HIF-1o 335 5 T HEMR M, (KEAXRBE T VEGF HIF-1a ik 1
PN X VEGF HIF-1a F354 — & WM HIER .

KR UM 1R A4S AR L VEGE ; HIF-1a

FE 45 %S . R73-34 Tk ERIRAD ;A X E 4 S 1004-0242(2015)03-0234-07
doi:10.11735/j.issn.1004-0242.2015.03.A014

Effect of TMP on the Expression of VEGF and HIF-1a of

PG CSC Like Cells

YANG Dong,ZHANG Pei-tong, WANG Yao-han,et al.
(Guang’anmen Hospital ,China Academy of Chinese Medical Science,Beijing 100053, China)

Abstract: [ Purpose | To explore the effect of TMP(the effective composition of Chuanxiong) on the
expression of VEGF and HIF-1a of high metastatic human lung cancer cells (PG-BE1). [Methods ]
Firstly,we sorted the CSC subgroups from the PG-BE1 CSC cells the serum free sphere culture
method and then verified its stem cell propertiest.Based on the above experiment,we intervened
the PG-BE1 CSC cells with different concentrations of TMP.Then we detected the effect of expres-
sion of VEGF of PG-BE1 CSC cells intervened by the different concentrations of TMP and the dif-
ference of the expression of VEGF between the PG-BE1 CSC like cells and parental cells by
ELISA method. Finally,we detected the expression of HIF-1a of PG-BE1 CSC cells intervened by
the different concentrations of TMP and the difference of the expression of HIF-la between the
PG-BE1 CSC like cells and parental cells by Western blot method. [ Results] PG-BE1 CSC cells
expressed higher VEGF compared with parental cells (P<0.001).PG-BE1 CSC like cells expressed
higher VEGF in hypoxia environment(P<0.001). Different concentrations of TMP can inhibit the
expression of VEGF(P<0.001) and there were dose dependence between different concentrations.
PG-BE1 CSC cells expressed higher HIF-1a compared with parental cells (P<0.001). PG-BE1 CSC
like cells expressed higher VEGF in hypoxia environment (P=0.002). Different concentrations of
TMP can inhibit the expression of HIF-1ae (P<0.001),but there were no dose dependence between
different concentrations (P=0.477).[ Conclusion ] PG-BE1 CSC like cells expressed high VEGF and
HIF-1a. PG-BE1 CSC like cells expressed higher VEGF and HIF-la in hypoxia environment .
TMP can inhibit the expression of VEGF and HIF-1 a to a certain extent.

Key words:CSC cell ; TMP; angiogenesis ; VEGF; HIF-1a
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WEHEZ — /Y CSCs AT 3 32 A [ 3 A2 76 i e 1l 48 A6
ISR A o AR R O AR, R R R
Jea I A Y OB R 2R, i L N B AR K R T (vascular
endothelial growth factor, VEGF) FI{I % /5 & N F
(hypoxia-inducible factor, HIF) 7£ CSCs "9 15 & ik
M AR HIF-10-VEGF {5 538 % 1Y 3 2547 1l GE &
CSCs f2 M 74 A GBI AR

I RS

1.1 SEIeH R

ek . R M N 41 il 41 PG-BEL,
F P R R AR BT 1) R e PR B o AL

* %X/ : Human FGF-basic (3£ [E Pepro Tech
2N L 55 AF-100-18B) ;Human EGF (3£ [E Pepro
Tech 28 7, %5 ; AF-100-15) ;B27 Supplement(50x)
(% H Gibco A1), 5745 :7504-044); OCT-4 HiLik
([ CST A7, #7%5.2750); SOX-2 Fifk (£H
CST 247, %25 :3579) ;Nanog Uik (3 [E CST 23+,
155 :4903) ;B-Actin (13E5) Rabbit mAb (Z[E CST
N8RS :4970)  Anti-HIF-1-a [H1a67 ] HTK (5
[E Abcam /A #] , % %5 .abl);Goat Anti-Rabbit IgG
H&L(HRP) (% [ Abcam 23 7], %5 :ab97051) ; Goat
F(ab’)2 polyclonal Secondary Antibody to mouse IgG+
IgM +IgA-H&L (HRP) ( 3£ [ Abcam 24 7], 1% %5
ab6006); VEGF ELISA(GEE R&D /4], 15 :DVE0OD) ;
ERIR N E R (b 2 A S E BT, it
110817-200305) ; 7+ Z: il 1T A (H [ 24 5 A= 9 il i 2
FE P, 415 . 110766-200619) ; 41 (DDP) 7 HH & (=
AN THAE D 2500 A7 BR 23 7] $iE45 : H53021740)

T ZECO, A FRFE  (H A Sanyo 24,
AU . MCO-18AIC) ; 6 A8 B & i ( H A Nikon 2
A, B5.TS100); EERMG DT R4% (£ BIO-
RAD 28wl ); & % T 4F u INVIVO200 ( 3% [
RUSKINN 24 7] ),

1.2 ELWH%
1.2.1 Rk 3RS L5k PG-BE] F 40 io k- 2m e

W HLE I8 PG-BEL 401, F & 10% FBS (1) RP-
MI1640 K577 347 1E 77, AL AR5 E A $8 504k K
WIEE, AU, EE T 1%80 . 20pe/L
FGF 20ug/L EGF 2%B27 & Spgml I & £ DMEM/
F12 B2 5krh 88 ok B % 2%x10* 41 ifd/ml, J5 45 F
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B AR B 7S FLAR b, B3 FLEE RN 2ml, 7o 20 s Bk HL
£ 6 3K 9 T € A8 I T O R A A A AT B A
122 F#AET R LB AN PG-BE] M3k 28 e 5
F AR 20 0 S T AR AR

W4 PG-BET £ A4 M S ik 4 i, 4k )5
BT % 10% FBS 19 RPMI 1640 15 % 5 v | i 4% Higk
JE R 200 21 M /ml, 23 53] 2 Fp T 75 FLAR | B AL 2 b
2ml, B TAMEEFRA DS 6d, 5L,
95% £ P [ 5 JE AT 45 A SR e, B E WU T
(40x) , B AFFLBENL 5 A PLEF R #E 10 A4 AR Y
TEREAECE
1.2.3  Western blot % # | PG-BE1 -F 48 It 4% 48 fie
5 # R @ OCT-4,.SOX-2 Nanog & & % ik

PREHUAS AL A0 LS R 1, T BCA 3 7 45 41 R R
AR BE 43 i) ) 8 e 4 i 5 0 B IS, IR S AT AR R
K RS S%BURGWRy B S, — BT (R B A B0 R
1:1000) . 9T (F& B A5 400 1:2000) 0 F 45 1h, )5 T
M5 2 TP N R OGO Smin, T BE R R G
IR IR AE Quantity One 73 BT #4541 85 H Rk &
1.2.4 Western blot %4 m PG-BE1 -F 28 f&L A 48 fiw
A HIF-la %A

PG-BE1 1~ 4t Ml 4 41 it 53 5 T % 8 (5% CO,,
95% %5 R,) FUIR 4 (5%0,.5%C0,,90%N,) ¥1 58 T K
Fr, MRS 48h, 254 T T4 M 43 0 48 IR
(100pg/ml) . 4 (300wg/ml) | /&5 (500mg/ml) ¥ & )1 &5
W (TMP) (AR 4l SC R e 990 52 56 45 o 2 & | ARk
JEE ) I TC I3 85 37 e vh 5 3% 24h WSCE A5 20 4 S A
1.2.3 ARG HIF-1a %35,
1.2.5 ELISA % # @l PG-BE1 F % j& # a it &
VEGF & A

P 1.2.4 BRI PR AL AN M S |, WOAE 45 41 40 i 1)
W, # R ELISA 57 & 0 B 1T VEGF kil
1.3 SFZitFEaE

K H SPSS17.0 #4748 31431, W41 ] LBk
ST AEA ¢ K5 ; 22 4 R) L BOR L R O 220
2240 N 4 18] FE R LSD KB, P<0.05 25 A
Gt E L,

2 & R

2.1 PG-BE1 F 40 20 B 57 i
FERN G 20 3d TF UG E A0 M Bk, Bl 15 5% I 0] SE

235 K
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W

K, A ER A Wi 44 K, 256 6d B 41 i Bk 2 1 Bt
ARG BRARATOE B (Figure 1),
2.2 PG-BE1 B Bk 4H A 5 P& 72 B BE

PB-BE1 Ji 35k 41 g 9 - A 5 B kB i % H
8.06+1.31 4~ ,PB-BE1 54t 4t g ~F- # v B &t P B %k
HA 3.94+1.06 1>, I [L K 22 5B i 5 L (P<
0.01), Hi F et RHUE A0, A sk 24>
LT B, v B A 52 RN 0 B (Figure 2).

2.3 PG-BEl Bk 4 5 = K 4 A OCT-4.S0X-2,
Nanog & H&RI&

PG-BE1 %5k 240 i 1) 1 41 g AH OC & i 4 & 8
SOX-2 ,0CT-4 Nanog iAok T Hop 4l ig (P E
43514 0.017.0.010,0.004) (Table 1,Figure 3).

24 PG-BEl ER#HMEERERKE T PG-BE1 B
BR4ARE VEGF RiX
BRI B T J5 97 19 PG-BE1 41 i 4 48

MY VEGF 23k 1 ¥4 B 1 & 2540 40 B (P<0.001) ,
AR PR B T 3535 19 PG-BEL T 40 B FE 20 e 1Y) VEGF
FIK 4 TR AR (P<0.001 ) (Table 2).,

Table 1 Stem cell related markers expression of PG-BE1
parental cells and PG-BE1 sphere cells (x+s)

PG-BE1 PG-BE1
et parental cells  sphere cells P
SOX-2 1.00+0.00 1.99+0.59 0.017
0CT-4 1.00+0.00 1.52+0.21 0.010
Nanog 1.00+0.00 1.44+0.36 0.029

Table 2 VEGF expression of PG-BE1 parental cells and
PG-BE]1 sphere cells in different oxygen concentration
environment (xxs)

Group VEGF (ng/ml)
PG-BE1 parental cells 252.57£12.03
PG-BE1 sphere cells(NO) 1242.79+6.79™4
PG-BE1 sphere cells(HO) 1564.57+56.61"

Note : F=1239.30, P<0.001;"P<0.001 ,compare to PG-BE1 parental cells;
£P<0.001, compare to PG-BE1 sphere cells.

FigureAl is the adherent cells;FigureA 2~8 are the inoculation cells and the formation of stem cell sphere in 1~6 days.

Figure 1 Formation of PG-BE1 stem like cells by inverted microscope(x200)

Figure Bl is the 6 holes plate and the above three holes are PG-BE1 cells while the following three holes are PG-BE1 sphere cells.
The cluster number of the above three holes is significantly more than the following three holes.
Figure B2 is the clone cluster form by inveted microscope(crystal violet staining,x200).

Figure 2 Clone forming experiments of PG-BE1 sphere cells and PG-BE1 parental cells

PG-BE1 cells

The number of clone cell clusters

PG-BEI sphere cells
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2.5 AERENIEEST PG-BE] BIKMA VEGF &k
spAl

AN Ta) e B (149 )11 2 %8 Iz DDP %} PG-BE1 A Bk 41
ML) VEGF 23k 3544 M I 4E JH (P<0.01) , HAm il g
JIEWEERIEA G &L T AR X PG-
BE1 T 41 fEFE 40 il VEGF 23k i 3 1 6 71 2 55 T
DDP(P<0.001)(Table 3,Figure 4),
2.6 PG-BEl ERAMEARERKRET PG-BE1 &KX
BRAAAE HIF-1a RIE

I A BE R K% 9% 19 PG-BE1 T 41 Jifg B 41 g i
HIF-1a 35 m T S 3 55 (P=0.002) A 2% 440 i
(P<0.001)(Table 4,Figure 5),
27 AEREINEZEEX PCG-BEL T 40 A £ 48 b
HIF-la 3R1E B %00

ASTe) e B /9 )11 2 % I DDP ¥ %} PG-BE1 T 41

MOAE 40 B HIF-1a 3577 4E — @ MIHIEN (P<
0.001), = H A JBE 11 25 W 401 ) LA 22 57 6 4t
3 X (P>0.05); = AR BE I B X PG-BE]
T4H AL LA HIF-1o RIX A3 ]98T DDP(P<0.05)
(Table 5, Figure 6),

Table 3 Effect of VEGF expression of PG-BE1 sphere
cells by different concentrations of TMP

Group VEGF (ng/ml)
Control 1242.79+6.79
TMPL 422.73+11.66"
TMPM 409.40+5.95"44Y
TMPH 390.87+5.60"
DDP 304.87+10.60"

F=6242.59,P<0.001; *P<0.001,vs. Control; “P=0.029,vs. TMPM;
2P<0.001, vs. TMPH ; #2P=0.004,vs. TMPH; YP<0.001,vs. DDP;TM-
PL.1000 concentration TMP;TMPM :moderate concentration TMP;
TMPH :high concentration TMP.

3 —
PG-BE1  PG-BEI
cells sphere cells
SOX-2 - s
0CT-4 A 45KDa
Nanog 42kDa
B-actin | — — 45kDa

C1

Figure C1 is the cell surface protein(OCT-4/SOX-2/Nanog) expression of PG-BE1 cells and PG-BE1 sphere cells by Western blot experiments.

Figure 3 Stem cell related markers expression of PG-BE1 cells and PG-BE1 sphere cells
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Figure 4 VEGF expression of different groups
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PG-BEI PG-BE1 PG-BE1
sphere cells(HO) sphere cells(NO) cells
HF- 10( | — 120kD3
B-actin | — — — 45kDa
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Figure 5 HIF-1a expression of PG-BE1 parental cells and PG-BE1 sphere cells in different oxygen concentration
environment
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Table 4 HIF-1a expression of PG-BE1 parental cells and
PG-BE1 sphere cells in different oxygen concentrations
environment (x+s)

Group HIF-1a(RQ)
PG-BE1 sphere cells(HO) 1.0000+0.0000"
PG-BE1 sphere cells(NO) 0.5783+0.0900"*
PG-BE1 parental cells 0.3550+0.0528

Note:F=177.38, P<0.001 ; “P=0.002, vs. PG-BE1 sphere cells(HO); P<
0.001, vs. PG-BE1 parental cells.

Table 5 Effect of HIF-1a expression of PG-BE1 sphere
cells by different concentrations of TMP (RQ) (x+s)

Group HIF-1a(RQ)
Control 1.0000+0.0000
TMPL 0.3883+0.0791*4
TMPM 0.3883+0.0736"44"
TMPH 0.4417+0.1013"""
DDP 0.5700£0.1047"

Note : F=60.80, P<0.001; "P<0.001,vs. Control; “P=1.00,vs. TMPM ;
42P=0.384,vs. TMPH; "P=0.004, vs. DDP; " P=0. 04, vs. DDP.

3o #

Jifggg Az Kk B AR, TR A0 P 4 A 4 K
HIHFEE R B A RN A CRIE b 7 28 28 i it
B A 0 A AR A i AR S |, R, 24
AR PN B A0 T 25 I AR | R I RS R — A5 RE [ R
KA ST M AR5, B W 6 2R
Kb i AL T 2 SRS . HIF-1o /2 —Fh SRS
PR SR T AR SR B8 2 (2 a0 g 40 L HITF- 1o P
Wi 2635, VEGF /& HIF-l1a B9 8 2L K HIF-1a 1Y
F A IAIAS VEGEF 3£ Rk 1, VEGF J& H i A
(A FH S5 AR 5 e e s 178 iy i 75 A i 0 R
VEGF 5 Bz 4 i Stk 45 4 5, Befe sk He sy iF
B M ZEA R 2 TG R 98 22 W, AL A Bt L
RS RS A BT R A A N

TMPL TMPM TMPH  Control DDP

Braclin  —_-— — — —

F1

—
HF-la — — - W | 20kDa

15T
=3
=3
=
o 10
e
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45kDa 0 . 2
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Figure 6 Effect of HIF-1a expression of PG-BE1 sphere cells by different concentrations of TMP
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PE i3 40 20 b F8 77 A HIF-1oe 1 VEGF (055 %35, H
FRIKT- 5 R FEA L)L K 5 A VIR,

CSCs 2 3T 47 B 2 30 104 Jier 3 20 40 v 5 2 A /D
(R 20 IS A B 3 FR T | 22 ) oAk S TC B 1 5 4
T4 B A W R TE IR R A R 2B VR £ 2T
552 IR RS R AR AR R R A D
() CSCs BI R 76 4 BRUAA N B A AFLJRE 1 450 aak A 4
(1) CSCs 1 I A 248 i [7] Bof 422 F 20 # B R, CSCs 1Y
LIRS TP N R A R AR A R R T AR A e,k S
P78 CSCs W] REAT W 78 1WA I 45 26 B AR 1 AR IE RS
FEIR 1 AR, [RDERE 7R IgE 2 2 rp  CSCs 777 T £
Tl 200 J 18 53 . 0 i A 58 5 R 2 ol 240 i FRL T ) G 1)
=Ry R, BB IE B T 40 BRE B2 (stem cell
niche) . T 1% 480 T 200 i BE 5 1l PR 45 1) J 225 a1 MK
AABTIEIE HIF-1o 5 5 FE R 9 %35, 1 HIF-1a0 7]
i it OCT-4 % 5K 1 K Notch {5 5 i 6 4 £F CSCs
() FPES T HIF-1oac Al 38 3 8 VEGF 3£ H i %
kS 50N A K, CSCs 235 VEGF B2l &7 3L
3N (e R = RN RN B R 0 7E R
GG AR BNESE AEARBE G RATTWER T H 41
PR 98 40 i PG-BE1 1 40 it A 41 Jig 5 )54 € 41 g
LI K ARl B 55 T PG-BEL 1 40 M9 A% 48 il HIF- 1«
I VEGF ik, X T R4, PG-BE1 T 4fi il A
ALY HIF-1a 1 VEGF 353 1, £ 8] PG-BEI1
T 41 B 40 B T R 0 0 A A R RE T, S SCHR A
WH—2, X TAFRAAREEN 5 ,PG-BEL T HIF-1a
1 VEGF FEAIL A R B8 1) 4235 35 M o 10 |8
Bi, FUE A EE AT LIl L E HIF-1a 235 A
ek VEGF =ik,

i 9 6 T 3K 3 A 114 IR E -5 G o Y AR 2
SEHOH G R R SR A A SR N R,
R A A 2 2 TR 3 o o7 FH 7 I 247 o802 T e 28 2 1 1k
PREE VAR (1 18 A i, TR B SCRE LR IR AR T 25 Bl A AL
F14) XL AT 2 i 326 320 P 98 41 280 L2 3k 1) % 403 b 988 4 B 1 B
(R, N2 /INAG 25 DOIF ST A I K i AT 3 gk ke 5 ek g Bk
SOV AR T 400 ) b g ol A A A, AR R PLR T g 2
LR HIF-Ta 2835 7K DL KR A 319 R i 40
HEH VEGF mRNA WA M SEE0, 22 HEHE 447k 31
LA BN S LT AL B % A (HSYA ) 7] B I
N H B9 BGC-823 B4 1 VEGF Il o VEGF
R IR Tk 2 24U Y I T 10 H22 far i/
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B, & BN BR8N VEGE 38 IR i 45 5% .
J 5 G ST B )1 25 AT 35053, I 2 I R
HE ML24 A5 AT XU IR Z 30 TEAR RS
H, FRAT R UARTRIMR BE )1 E g o) N — e R R
¥ PG-BE1 T 40U FE 4N HIF-1ae 1 VEGF 63K,
HARTRI M B 2 (8] J6 22 5, HAE FHALHI AT BE 2 38 4o 17
il HIF-1oo FEPR B 23K, #E W0 F 98t H A 509 VEGF
£ik,
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