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[ Abstract ] Objective: To investigate the mechanisms of the active fractions from Hedyotidis Herba-
Scutellariae Barbatae Herba ( YDW11) in inducing apoptosis of triple negative breast cancer MDA-MB-231 cells.
Method; Ultra high performance liquid chromatography ( UPLC) was used to determine the chemical components
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in the active fractions, and methylthiazoletetrazolium ( MTT) assay was used to evaluate the proliferation of cells in
vitro. The colony formation assay was used to measure the changes of colony numbers. Flow cytometery combined
with apoptosis detection kit was used to measure the ratio of apoptosis cells, and the changes in expression of
proteins and signaling pathways were evaluated by Western blot. In addition, UPLC assay was carried out to
identify the major constituents in YDW11. Result: The ethyl acetate fractions (YDW11, YDWI12, YDW21) of the
water extracts of Hedyotidis Herba-Scutellariae Barbatae Herba were prepared with three different ratios (1:1,
1:2and 2:1). YDWI1 had four components: p-hydroxyacetophenone, scutellarin, luteolin and apigenin. By
comparing the effect of these three fractions on the in vitro proliferation of normal mammary epithelial cells (10A1)
and triple negative breast cancer cells (MDA-MB-231), it was found that YDW11 at 25 ~ 50 mg-L~" had no
cytotoxicity to normal breast epithelial cells 10A1, but inhibited the in vitro proliferation of MDA-MB-231 (P <
0.01), and the inhibitory effect was stronger than that of YDW12 and YDW21. YDW11 inhibited the proliferation
of three triple negative breast cancer cell lines (MDA-MB-231, HS578T, BT549) in a dose and time dependent
manner (P <0.05, P <0.01), but it had little effect on the proliferation of MCF-7 in vitro. YDW11 inhibited the
colony formation of MDA-MB-231 cells in a dose-dependent manner and induced cells apoptosis (P <0.05, P <
0.01). YDWI1 increased the mRNA and protein expression of p21, and simultaneously inhibited the expression of
proliferating cell nuclear antigen (PCNA) (P <0.05, P <0.01), and reduced the phosphorylation level of p38,
c-Jun N-terminal kinase ( JNK) and extracellular regulated protein kinases ( ERK) in mitogen-activated protein
kinase (MAPK) signaling pathway (P <0.05). The phosphorylation expression level of VASP at both Ser157 and
Ser239 sites were up-regulated, indicating that cyclic adenosine monophosphate (¢AMP) and cyclic guanosine
monophosphate (c¢GMP) signal pathways had been activated by YDWI11 treatment (P < 0.05, P <0.01).
Conclusion: YDWI11 (25, 50 mg-L ") showed the strongest inhibition among fractions extracted from Hedyotidis
Herba-Scutellariae Barbatae Herba in different ratios. YDW11 can especially inhibit the proliferation, colony
formation and induce cells apoptosis of MDA-MB-231 cells in a dose and time dependent manner without
cytotoxicity , elevated the expression of p21 at the mRNA and protein level, suppressed the expression of PCNA and
the phosphorylation level of p38, JNK and ERK, and up-regulated the phosphorylation level of VASP at Ser157 and
Ser239 sites.
monophosphate (¢cAMP) /cyclic guanosine monophosphate (c¢GMP) and inhibiting MAPK signal pathways.

YDWI11 induced the apoptosis of MDA-MB-231cells partly by activating cyclic adenosine
[ Key words ] Hedyotidis Herba-Scutellariae Barbatae Herba; triple negative breast cancer; apoptosis;
cyclic adenosine monophosphate ( cAMP ) signal pathway; cyclic guanosine monophosphate ( ¢cGMP ) signal
pathway; mitogen-activated protein kinase ( MAPK) signal pathway
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FER A 2502 #3543 9 o 050815,050621 , 2 |
T T B 245t ARG 6 T R 9 v B 2 R T AR
E , FAEIE T BN v R W) 1 AL Mg T B Hedyotis
diffusa {1 f 42 5 (I 5 % 7 20080338 , B
NI R BGE Scutellaria barbata B+ J§ 42 5
(4 % 45 % > 20080337 ) o = [ ¥4 FL iR e 40 JHO
MDA-MB-231,HS578T, BT549 , iF % L i | 5z 40 iy
PR TOAT, L i 40 il #k MCF-7 (€[ ATCC AW, 5]
E 40 ATCC® HTB-26™, ATCC® HTB-126™,
ATCC® HTB-122™ ATCC® CRL-10317™,ATCC®

HTB-22™) ; DMEM %37 3% 1) , DMEM/F12 % 57 &
T8, S i, A (35 B Gibeo 23 H], 4t 5 43 3K
1719978 ,1407119,1783307,1808024 ) ; it 4~ Il 15 ( 3%
[{ HyClone 2% &, it %5 JSM31147) ; d 4 A& %,
FTRAERKHEF, H R TR (DMSO) , EfL# £ (3£
E Sigma 2 &), #t 5 4 % S 140633-201406,
1215AFC05C0316, RNBF1402, 026M4052 ) ; ¥g W %
(MTT, BN L HiES MO108A) ;trizol RNA $2
e i 7], HighCapacity ¢cDNA Reverse Transcription
Kits ( 2 [ Life Technologies 7\ @, #t 5 43 #] K
127905 ,00314800) ; RealMasterMix SYBR Green iz 5
& (EREP AT, H S 18570700 ) 5 fli i B e (44
(BRI FERHL AR A A, 45 20161009 ) 5 4 i
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MG (il = RAEWEARA RN A, 45 050
C1052,P0009 ) ; p21 HT 44, 14 58 41 i #% HT Jit (PCNA)
PiAk (£ E Abcam 24 H] 45 43 5|y GR197547-36,
GR244165-1) ;p38 22 24 J5i iif {1k 25 1 L (MAPK) ,
2 fk.-p38 MAPK ( p-p38 MAPK) , c-Jun & 3 Ui 3%
i (JNK) , 82 1k -JNK (p-JNK) , 41 Jifg 41 34 45 26 1 3%
At (ERK) , 4 2 f-ERK (p-ERK) , ifiL 48 3™ 5K 40 38 w4
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2.1.2 ARSI RS A BR IBORT R R R
CW BB R R ER TR DA
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(20 pg L") AL AHS (500 pg-L7')  ERLEE
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96 LAz, B L ¥ 100 pL, 5 5% o &K, YDWIL,
YDW12,YDW21 43311 25,50 mg-L ™' ZbH 10A1 Al
MDA-MB-231 4ififi 24 h; YDW11 L 25,50 mg-L ™" 4b
FE MDA-MB-231,HS578T, BT549 , MCF-7 40 it , 43 5
AbFE24 48,72 h, FFLIMA S g+ L7 'MTT 10 uL, 4k
ZedE SR 4 h, 825 B3, A DMSO 100 pL 5 8 T4
IR 245 558 20, T2 490 nm T AYIEOGEE A,
THE YDWIT 2% 51 o B b 2 20 %5 40 B 1% ) 19 52
M, #2403 NEAFL, M LR ER 3 K, UEH
R 100% , 15545 45 25 T T2 0 41 i35 1 52 o
2.4 ST 40 v RE TR RS B % £¢ MDA-MB-231 4
ffL 5 BEOJE B 4b T X B MDA-MB-231 LS
200 /FLEE AN F 6 LA TP, A I E A (4l
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YDWIL 20, W BE A K a3 & , YDW LT FE JC i 1 4% 14
TLL 25,50 mg- L7 4b BE 40 M, 25 1 41T G L v
DMEM $5 524 ffd , 55 5% 48 h J5 , 49 0 46 o 4 ff 75
10% FBS {#) DMEM X332 4L, 10 ~ 14 d J5 , M EL 4
JL 5 B T i, 3 BT U VR A M, B AL i A HT
2 mLI& %€ 30 min, 3 25 [ W, VR B S B LA GE
S AR G R L €5 30 ming, [ SR K /NG i e £
W, T S5 X 4 M 5 A BSR4 T T AR, T 5 S B IR L
o MALSE R 3 R, IR A = (40 M 5 R
B/ B 20 M B /(25 A 40 I v I /4 i 4 i
) x100% .

2.5 difEdE Tl &S A T AT R
KW # MDA-MB-231 41 L 1 x 10° A4~/FL % fl T
6 fLAR A 2H S as T AL YDWLL 4], i i A K 5t
5, YDWIL 7E JC I 3 4% 4 F LA 25,50 mg-L~" &b
PRAA ML, 25 FI 20 R FH JC I % DMEM #5532 40 s, 24 h
Jo, W 4E 40, A Binding buffer 8 % 46 g % & O
1 x10° A~/mL, B4 M B 100 wL F i 045
A FITC FRiC ) Annexin V FILAL N BE (PI) % 5 pL,
K REE YL 8 30 min, il A Binding buffer 400 wL b
A LAY AT, SIS E A 3 K,

2.6 4R S 40 B 0R TOAS I 2 Ak B i 2
[ 2.5 5, 24 h J5 W40 ,70% £ B 4 °C [ 2 40
i 24 h,PI 37 Ci#EEY A 30 min, |- i X 40 M AX -
iUl I VS M s = R @

2.7 SERFREE R PCR A p21 mRNA ik Ab
Fxh#E K A9 MDA-MB-231 4 g L 1 x 10° 4~/ L
FEFT 6 LA, /32 2 LA YDWLL 21 O i
ARG, T AL B 24 h, YDW1T D) J & ik
25,50 mg- L~ Ab AN, WCHC 45 24 A ] 24 h f) RNA
FEdh o trizol JEEEEL RNA JENAE Ay 5 Ay, , THRHE
Aneo/ Aggo K RNA 21 B 5, 1153 RNA ¥ B, I 18 %%
JEE B 2 500 mg- L7 AR 00 5 SRR & W
Pl 7% Sy cDNA BAR J5, #F47 R & B 5 2R D,
PCR i /4 95 °C 15 5,60 °C 1 min,40 PMFH,
SERLIH 27 ROk IR LN B 100% SR AR X 3% ik
o PR L, M LR ESE 3 R,

x1 5|¥F7

Table 1 Primers sequence

51 FH(5-3") K
/bp
p21 | TGAGCCGCGACTGTGATG 18
T i GTCTCGGTGACAAAGTCGAAGTT 23
B-actin ¥ CTCCTCCTGAGCGCAAGTACTC 22
F i CGGACTCGTCATACTCCTGCT 21
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2.8 iE H o B Ik B ( Western blot) £ 1l p21,
PCNA ,MAPK/VASP {553l f 55 F R 5 40 i b 28
Keg 2y lm) 2.7 W0, W2 25 hh B 24 h (1 3 A
JH BCA 2 1 I 5 32 50) 60 00 o A B vk I . B AL
R 30 g 7E SDS-PAGE BE i b vt ik, 5% =
M 5% 4 95 & M, B F — T p21, PCNA, VASP,
p-VASP>*" n-VASP™™ p38 MAPK, p-p38 MAPK,
JNK, p-JNK,ERK,p-ERK(1:1 000) , %% JK 4 °C 184%
o, HI TBST 35 ¥% 3 i Jm , 0% & X5 W 9 40, % iR
1 h, HITBST & 3 /5, B2 BE0, & HindE R B
23038 2ok AR A IR IO FEE AR I 3t %o 7 1) 9 2 2R 4T 4
EALIE o Sz SCEe d A 3 K,

2.9 HdEsrAr R SPSS 21.0 B Rk AT it
SR ITRBERLR I & £ s RoR, AL BB LR
BIRE T 225007, P <0.05 S 2 R gt e i L

3 R

3.1 Zjxfd g xR B K BB 1 &
2 TR ZH 53 53 e 4 T4, S o v (IR o (B K,
HAEIE T AR RGELL 1:1,1:2,2: 1 FisE R
LR VR 2 WU 945 % 43 5] 2 YDWI1 (0.58% ),
YDWI12(2. 11% ) ,YDW21(1.53% ),

3.2 YDWIL Hfb 2= i 40l i€ SR ] UPLC X
YDWI1 rf Al 25 i 4 A7 D05 , 2 T YDWIL iy
4 TG X R OR OB EY RS OR R R R M
R FE . WET,

ARG
yowi CTREXRZE MECSH| e
J[“ A A
—
0o 1 2 3 4 5 6 7 8 9

B 1 UPLC &#fit
Fig.1 UPLC analysis spectrum

3.3 YDWI11,YDWI12, YDW21 St 3LH¢ iE % & 57 4
il TOAT fRAMEFE M 525 4 AH L, YDWIT,
YDWI12,YDW21 £ 25 ~50 mg-L ™' X 1F % ZL MR b &
20 L AT I S A S A A AR . LR 2,

3.4 YDWI11,YDWI12, YDW21 Xt = BH ¥ 2L i 8 4
il MDA-MB-231 {RAMEFE (52 525 (AL L,
YDW11,YDWI12 7£ 50 mg- L™" 4 il = ] ¥ 3L it 5
4 iy MDA-MB-231 ) {& 4 48 5 (P < 0.05, P <
0.01), YDWI11 ] 35 ¢: %% F YDW12 f1 YDW21,
W3,
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%2 YDWI11,YDWI12,YDW21 3t 10A1 (RSP EFHEBIE M (& = 5, %3 YDWI11,YDWI12, YDW21 3t = A 4 3L i% & 4 fis MDA-MB-

n=3) 231 (RSMEEM MM (X +5s,n=3)
Table 2  Effect of YDWI11, YDW12, YDW21 on proliferation of Table 3  Effect of YDWI11, YDW12, YDW21 on proliferation of

10A1 cells in vitro (x +s,n=3)

MDA-MB-231 cells in vitro(x +s,n =3)

A5 JE A JE /mg- L~ 2 LT 5 %% £ 5) [k e B /mg - L L T 3 %
s - 100 = H - 100
YDWI11 25 111.94 +6.44 YDW11 25 95.24 +2.48
50 96.32 +1.00 50 67.06 +1.99%
YDW12 25 117.86 +3.27 YDW12 25 115.82 +1.60
50 65 =1.64"
50 98.68 £3.97 82.65 x1.64
YDW21 25 119.25 £8.27
YDW21 25 148.72 £5.20
50 110.60 «5.07
50 110.56 4.02

3.5 YDWIL X} % %% 40 it MDA-MB-231, HS78T,
BT549 Fil MCF-7 {RAMSFE A M 525 AL M L,
YDWI1 7E 25 ~ 50 mg-L~" 5 5 & ¥ B A1 (] 446 i

R4 YDWIL X 7R 5] 2L AR o2 48 B 4 5P S S L BEL T ME R O 20 0 (& £ 5
Table 4 Effect of YDWI11 on proliferation rates of different breast

F 5 AERKY P<0.05,VP<0.01(F4~11H),

P 1) = B P L B 95 MDA-MB-231, HS578T, BT549
HIR AN 5 (P <0.05,P <0.01) , 1 X} MCF-7 {& 4k
W EA AR, WE 4,

I=A
W

,n=3)

cancer cells in vitro(x +s,n=3) %

i 45 iff% 24 h 48 h 72 h
MDA-MB-231 Z=H - 100 100 100
YDW11 25 95.24 £2.48 68.24 +2.00% 53.36 £1.00%
50 67.06 +1.00% 54.55 +1.00% 45.32 +0%
HS578T =M - 100 100 100
YDWI11 25 89.39 £4.00 63.02 £2.00% 72.72 £2.00%
50 63.41 £1.00% 40.63 £3.00% 41.69 £2.00%
BT549 25 - 100 100 100
YDW11 25 90.22 +1.00% 60.64 +1.00% 70.49 £6.00"
50 91.26 £1.00" 51.57 +2.00% 45.77 £1.00%
MCF-7 2 - 100 100 100
YDW11 25 109.58 £0.02 122.08 £0.01 106.67 +0.01
50 115.05 £0.02 118.40 £0.03 100.48 £0.03

3.6 YDWI1 %f MDA-MB-231 4l Jifd o2 [ T 1% 114 5% i)
Hes 4, YDW1 £ 25 ~50 mg- L' i & ik

JEE A 1 M 40 ) MDA-MB-231 41 Jfil 5B T B (P <

0.05,P<0.01), W% 5, K2,

3.7 YDWI11 % MDA-MB-231 ZHiyd1T-05%m 5

AHEH R, A YDWIT 5 & o B2 55, 40 i 94 7

R BIGIN (P <0.05) , YDWIT 5 i B 4 1 155 &

MDA-MB-231 41, W 6,

3.8 YDWI1 % MDA-MB-231 Zfiyd1T-05%m 5

FHA R, % YDWII AbB5 0 T-40 0 (sub-G,)

£5 YDWI1 xt =i 2L B & 40 s MDA-MB-231 32 [ 2 B i % i
(xxs,n=3)
Table 5 Effect of YDWI11 on colony formation of MDA-MB-231
(x+s,n=3)
21 51 JE e B /mg- L 7! 7 BT R/ %
Z=H - 100
YDWI1 25 32.47 £0.40"
50 0

LA B 3 m (P < 0.05) , YDW 11 5 B AR i M 175
5 MDA-MB-231 4iff 1=, WFE 7.

- 103 -



224 B 1T W
2018 429 H

HEREFFFERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 24 ,No. 17
Sep. ,2018

A. 2540 ;B. YDWI1(25 mg-L™")4;C. YDW11(50 mg-L"') 4
(E3~51d)

B2 YDWI1 xf = BA 1% 2L AR %% 40 Bs MDA -MB-231 53 B& 72 B B9 %2
Fig.2 Effect of YDWI11 on colony formation of MDA-MB-231

*&6 YDWI11 3 MDA-MB-231 AT B &M (x £s,n=3)
Table 6  Effect of YDWI11 on apoptosis of MDA-MB-231 cells

(x+s,n=3)

205 Joi 4k vk 3 /mg - L7 ML TR %
251 - 17.48 +2.52
YDW11 25 65.55 =14.78"

50 86.15 £15.49"

%7 YDWI1 3 MDA-MB-231 A EHIMI S0 (5 +5,n=3)

Table 7  Effect of YDWI11 on apoptosis of MDA-MB-231 cells
(x+s,n=3) %
L
o1 31 PR vk B sub-G, G,/G, S G,/M
/mg-L ™!
=M - 0.20 74.55 +0.92 5.65+0.03 18.15+0.21
YDWI1 25 2.07 £0.57" 64.10£7.07 10.72 £3.23  18.05 +9.55

50 4.49 +1.29" 68.80 £11.17 8.73 £0.53" 10.09 +0.45%

3.9 YDWII %t MDA-MB-231 1 p21 mRNA F ik
W 525 (4IM L, YDWIT 25,50 mg- L~ 0 i 4%
F} p21 mRNA ik (P <0.05), W3 8,

#*8 YDWI11 X MDA-MB-231 &1 p21 mRNA RiERIE M (x £,
n=3)

Table 8 Effect of YDW11 on p21 mRNA expression of MDA-MB-
231 cells (x +s,n=3)

20 3 e g /mg - L p21
2 - 1
YDW11 25 4.09 +1.26"

50 3.81+0.49"

3.10 YDWI1 %} MDA-MB-231 1 p21,PCNA 7& [

RIRMWREM 525 LA E, YDW LT R 8 A% i 1 1%

i A JE B A OmE B R p21 By R R

(P <0.01) 4| PCNA A EIL (P <0.01), U

3,%9,

3.11 YDWI1 % MDA-MB-231 ¥ MAPK {% 5 i %
- 104 -

o I

J———

GAPDH WS S SR :; Da
A B c

B3 YDWI11 {E B =M% 5% MDA-MB-231 Z8 ff1 p21 1 PCNA
BEBERIERIK

Fig. 3 Electrophoresis of YDW11 on p21 and PCNA protein
expression of MDA-MB-231 cells

%9 YDWI1 3t MDA-MB-231 t p21 #1 PCNA E O R A W&
(x+s,n=3)

Table 9 Effect of YDWI11 on p21 and PCNA protein expression of
MDA-MB-231 cells(x £s,n=3)

AR FREWE/mg-L-'  p21/GAPDH PCNA/GAPDH
2 H - 1 1
YDWI1 25 2.30 0. 42% 0.69 +0.02%

50 3.75 £0.05% 0.58 +0.02%

FIsem 525 (T4 AR b, YDWIT e B 4% i 14 3 ol
MAPK %538 % 1 JNK, p38 MAPK 11 ERK {1 5 i
£ (P <0.05,P<0.01)., WL 4,3 10,

p-ERK - - — o

e [ D

pove [ 4B

[ i 5:

p-p38 MAPK — - 43 kDa

p38 MAPK - —
A B c

43 kDa

4 YDWII {6 = A 7LA2 % MDA-MB-231 415 MAPK {52
BREEXEAREBK

Fig. 4 Electrophoresis of YDWI11 on protein expression related to
MAPK signaling pathway of MDA-MB-231 cells

3.12 YDWI11 %} MDA-MB-231 1 VASP 7£ Serl57
1 Ser239 {37 i B BR AL 52 VASP 78 Serl57 {7 45,
(R AP A, PKA /E HA A5 1 Ser239 i s (R H
Ul G, PKG 1 FI A7 550) Y 8% R 1k /K OF £ &, 2 R
IR R (cAMP) 135 55 15 R (¢GMP) {5 538 #% 1Y
WAk, 525 A A G, YDWT 5 e J3 4 i vk 45
VASP 7 Serl57 Fl1 Ser239 v y5 W 2 fb /K 3 (P <
0.05,P<0.01), WK S5,% 11,
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%10 YDWI1 3 MDA-MB-231 f MAPK S @B HEXEARIE
BRI (2 £5,n=3)

Table 10 Effect of YDWI11 on MAPK signaling pathway of MDA-
MB-231 cells(x +s,n=3)

15 JoT H e B p-ERK p-JNK p-p38 MAPK

A gLt JERK /INK /p38 MAPK

yE| - 1 1 1
YDW11 25 1.14£0.32  0.88 £0.02") 0.59 +0.14%

50 0.70 £0.31% 0.61 £0.04> 0.35 +0.06>

pvssrr | >
48 kD:
pase S 5
46 kD!
A B c
B 5 YDWI1 {E i =13 iR 8 MDA-MB-231 4f fg b VASP B E§
ok EEARIEBIK

Fig.5 Electrophoresis of YDW11 on phosphorylation level of VASP
on MDA-MB-231 cells

%11 YDWI11 33 MDA-MB-231 ff VASP (S @BHEXEARIE
IR (2 £5,n=3)

Table 11 Effect of YDW11 on protein expression related to VASP

signaling pathway of MDA-MB-231 cells (x +s,n=3)

HP TR/ mg- L' p-VASP*"Y /VASP p-VASP*? /VASP

ZEH - 1 1
YDW11 25 2.35+0.51" 1.66 £0.23%

50 4.07 £0.91" 2.90 £0.71%
4 itig

F AR I T e R R A TR BRI R TR L2 R 1Y
A B, —F A7 3 A T OB S k. R
R SE I T I A B AR W R AT i R A0 )
T A ) e 240 G R AR 4 L O A% B ) S LR A
JRT S 3 LA A0 S A AR S 40
T HUR PO A G A R
K5 T X T R 9T LR R Y B
SR, 1 A2 W 75 55 A0 4 A5 3 1K T 245 % 2L B T+ 990
BL AN BT o SO BT 25 5802 25 X I Pk 21 0 X =
BA P LI 40 i MDA-MB-231 {R b+ Bl 1, JF 48
P AT RE A AE FHBLE] o

20 S 301 2K R (CDKO) i & Hop21 1
Ty i 25 B 1 A0 ) CDK i 35 1 S BH 40 it A 490
PEFE, TEAN ML DNA 5 J5 90 5 e s R Y | 4 i
JT A s SR P T R R AR AT

A0 AEAZ R, p21 FE A A0 6 JE B0 6 9 s TR A A
F T, DT AE o Fif g ) DR AR E S
R, 25 %% 1 4 4 BE B B MDA-MB-231 4 jifd
p21 1Y Jk X 3R 3K K P R 1R 1K F

PCNA J&— Bl £ 75 T 40 i A% o9 19 R v 26 1, 78
DNA & il A543 16 52 R4 it J) 309 i A 45 5k At v 2K 9
FHEBEAE . PCNA Q3 20 i i 189 58 3% 1, 7T 1
Shy JSZ e iR 0 i 3 IR S Y B AR AR BF S
B PCNA (1) FH 1 3¢ 35 38 W LA Sz e Jirp g 2 29 1) 92 i) 7
VI FE RO B K A R o AR P kR A U AR
N AEARFGE A, 425 6 3 1 40 43 b LS MDA -
MB-231 4 fiil b PCNA ) 28 (4 2 35 7K °F 2 1k B 4K
PEREAL .

MAPK {5538 f 2V IR N B ZE W E 57 5 R
Bi 2z — SR BRSO A2 R B 4 55 4% 36 1 15 5 O R L
ANMEEA—REE ST, 25N FHRMEK
GBI 2 A A A 7R, 5 RE IR S 2
e A S e v LB 4 40 P MAPK
W% ¥ B4 F5 ERK1/2, JNK, p38 MAPK FI ERKS,
ERK J"Z 71 TR 4140, 2 5 41 i 38 5 5 401k 1)
P . R AR T SR E IR A 5 T 52 AR S AT
7 2 ERK (3% b oK 58 1A% 5 7% S ol 2 . INK J2 4
JRLXT 25 Bl R R R R A S SRS T, 5
A0 A B OB R TR A Ak S N O . p38
MAPK i3 RAE I T 45 BB 0, BRI B o I & 4t
RGP RN, BFSEIE B ERK S8 8% AT L ) 9 40
WG FIAZ 2 (2 I g R, A 5 4% 3790 A T LA
S R 400 44 PR LA R R L BOR AR A S
JNK F1 p38 MAPK (1) 5 % 3235 5 %M M 1 I8 Bl
RRA YRR W MAPK {5 5 3
ERK,JNK F1 p38 MAPK ) 8 2 £k n LA il L B g
NGB A IR SO T L MAPK {5l
% INK, p38 MAPK il ERK 7] # il J8 SR S IH -,
FILAI A 28 -1, 38 A K 7 25 2R IR R B0, 76 &
N 5 40 i R T 4 R R TR R A R AR A
5T 45 9 % B, 2 YDWI11 4b ¥ J5, MDA-MB-231
f e INK, p38 MAPK il ERK )8 fi2 £k /K F &
JRE A W5 B ARG, B2 5 YDWIL 10 MDA-MB-231 41
i A S 386 5 5 375 3 R T 0T BE 5 90 ) MAPK {5 5
3 % 0 75 T 5

cAMP, cGMP J& B 2 19 40 M P 55 — {5 i, 7¢
A YR A5 A 2 5 AE A B cAMP R
108G (PKA) Fl cGMP {5 61 1t 55 11 086 ( PKG ) ,
Xof $ 200 it 4% A TRAKRE . cAMP 225 3 1 41 L i £
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Toft 35 I 34 10 2 BB AE , 0T 48 i 60 5 58 R0 234k K 5
FEPPIER . cAMP {55 R 40 09 B0HE © 9E B fig
05 R A L 45 M R 4 e B M R AR L R ST B
WANG %52 55 1N g 4 5 85 K F 19 cAMP ¥ )3 3
REL 11 JHC A1 HE 143 fif R A 426 b 000 o) = 973 42 2L AR 88
K. cGMP U8 F B 7E — 6 28 7Y 1) g iE 40 5 7L AR
I R S AT A T R AL cGMP K i 1)
W2 IR (PDE ) 32 1K 14 i 55 44 o 2L J 9 1) Jieb g 43
9 BrBELA R4S S AT L AR ST g R K
W, % YDWI11 4b 3 J5 , MDA-MB-231 4 jifi 1 VASP
FE Serl57 i 15 Fl Ser239 37 st ) B R 1k 7K °F & 3 42
Fb, 4578 YDW11 4 MDA-MB-231 41 fits {4 4 5 5
I FL O T AT B 43 J2 38 o 1 fb cAMP/cGMP {5
SRR

ZE FRTR T P T 2 X AR i T -2 A LA
R IR EU R Z TR 41 43 (YDW1) AT o 48 %
) = B LR A 1 AR A 1 B | B O R O
T, AN i 20 A 448 2 0 2 () PCNA [ 33K, [ i 2
o A S A B A p21 (Y 3Rk, W] RE 2 38 A 4
MAPK {553 }% % fk cAMP Fl cGMP {5 % i [ 1fi
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