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BMP9i& i3 81T AMPK {5 518 B I £ BF 52 2R it
BB B 4K 153 A Be 5 I A

2 F wWEX N¥®R 7 OB OE & AIEHF Kk ZF
(B PR IR R 06 15 2 Bt e AR AR, 36 12 W 2 30/ 08 B S S =, ELER 400016)

WE AR FTH S L AL % E9(bone morphogenetic protein 9, BMP9)&F FUAR & A5 it X469 %4
of), AR KA . EPCR. Western blotZ F 14 i iy B 1K 7 & ik AS ) i & X & F HBMPYJZ SLAR & 4
Jacp B ARl R AL E T RGA . R AT AL R AMPKB S&EIE L. 4 R B+, i RABMPIE,
FURE IR m B B8 i A K42 B F A TR SRS B B (HSL)Ph, 39H 2% BAK(P<0.05); 4/ i
PR i BR A R K, AMPKAZ 538 349 R 7E 4L, FHBMPOR LG, RE /R ARl X4 B T 247 &,
wle ) P RS T BR A E B AF 2 A2 . AT AR, BMPOYT 34| SUARJE fa I fig R AXGA K42 1B T
8y Rk, X —4E ) 5 AMPKAE 518 9449 7 LA .

XHEim AU, MR AMPK

Bone Morphogenetic Protein (BMP9) Attenuate the Lipid Metabolism and
Lipid Utilization in Breast Cancer Cells through AMPK Signal Pathway

Xia Jing, Gou Liyao, Liu Mengyao, Wan Qun, Tang Min, Sun Shilei, Zhang Yan*
(Key Laboratory of Laboratory Medical Diagnostics of Ministry of Education, School of Laboratory Medicine,
Chongqing Medical University, Chongqing 400016, China)

Abstract To investigate the effect of bone morphogenetic protein 9 (BMP9) on lipid metabolism in breast

cancer, our group set up an Ad-Easy system to overexpress BMPY in breast cancer cells. After the overexpressed of

BMP9, key factors on lipid de novo synthesis, degration and transfer of lipid in breast cancer cells were detected by

g-PCR whilst lipid content variation was measured by NEFA measure kit. Moreover, the activity of AMPK signal

pathway was detected by Western blot. The efficiency of AMPK on BMP9 was proved by supplying inhibitor of

AMPK in the culture. These key factors on breast cancer cells were detected by q-PCR. Concentration of free fatty

acid (FFA) in the medium was measured by NEFA measurement kit, which was detected after cell culture and treat-

ment. The result showed that the expression levels of key factors in lipid metabolism on breast cancer cells were

reduced by BMP9 (P<0.05), but hormone sensitive lipase (HSL) increased. Content of lipid in breast cancer cells
decreased in both MDA-MB-231 and MCF-7 cells. Our study showed BMP9 might attenuate the expression of key

factors on lipid metabolism and utilization of breast cancer cells through AMPK signal pathway.
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LR A P s 2 g v TR M IR, B K
TR T, T R B 2 P R Y o R R
Z—o IR FERM, TR KGR, AR
W e e R ot R AR AL TR 3 S T, FE i
BRI Sl VIR, S 5 IE TS
SN, EFUIRE AR M. T 2 R
R B T AT EARM IR R, B LR
Jeet M S0 A A DG VR T 1T B I 90 B 8 v I R
UINIER

HIEZ KA 5 9(bone morphogenetic protein 9,
BMP9) X FR 5 5% A= K [H 7-2(GDF-2), T 45k & I,
Haptgiie 2 Mgl A ME . T KIR%E
REJ7, AN FLIRE R A R JEET, I HLAE S 1
il 98 2= (leptin) %o 7L i 96 () 42 3E 4 FH, T leptin & A
(R AR BT A A00a) JIg o B 5 TR 4 g o A U P A
Y2 ThReR; [, BMPOH E 11 i) fig Js 13 24 155 o 7L
e 20 B ) i o R AR, 1 T BMPO 1] e L AT TR £E (1)
) L e T R A R e o NG IR — R, A
B 51 2R H i 22 A BMPO ) . 2H i 95 55 Ad-BMP9PU
e A MR MDA-MB-231 X MCF-741 ffd, 13— 25 W
221t % IABMP9 5 MDA-MB-23 1 41 ifs 2 MCF-741 il
AR B 77 A, AR L .

1 MRS RE
1.1 ZRAESHF

N BRI 41 RMDA-MB-231. MCF-7H A 52
6 % R 47 DMEM= i 5 77 £ 1 1 5% [ HyClone 2
A); G 2F 15 (fetal bovine serum, FBS)I H 3% [ Gibco
]y G BB R AL IR — BRI VS 1L 2 U (total/
phosphorylation adenosine monophosphate-activated
protein kinase, t/p-AMPK)H.5d FEFTIA . 5 B-actin

v % P 4K 1 H 3E [E Cell Signaling Technology /A ] ;
B o % AL W B (horseradish peroxidase, HRP)Ax ic
L 2E T SRlgGRN L 2E BT RIgG( =P | Ak 5
12 e EEARA A 7] LR (neutral fatty
acid, NEFA )Rl 741 06 B w5 8 A M H AR IR
AT,

A S G v o AR A% O g B % B 4% R T
IR FTR
1.2 LWFHE
12,1 @afessfiAom FLIREMDA-MB-231,
MCE-741 1 FH &4 10% FBSHIDMEM =4 56 4 4 5%
%, T37 °C. 5% COMR B MG TR, PiFhgiius
TR A AT B . R A B R IR 70%~80% )5
SR EAN RR R IR KA. S EHAARm
Jis 5, % R 2H 0 N 2% 8.7 % B 11 IR 9% 2 Ad-GFP,
S6 40 N B 4 IR 75 Ad-BMPY, JE4k6~8 h)m,
P ML  THiE R DMEM bl 32 5L 52 5724 h.
122 3% K& FPCR(q-PCR)¥ W A5 i Xt % 4k Bl
BORER T ek BUBYL I S I P A LR
Jeb 4 L, 2o O3] B2 H A5 AH 4 B B RNA, LLO.1S pglf)
RNAW 5% licDNA . SEE ¢ % 5 EPCREFZH 1443
ASPATHL. BT SIILERL.
1.2.3 7 HA5 B ER(NEFA )R 7 &40 SURR & I5 i 25
frEeh  WES AU, WA, AP ZL24 hit
5 ((IMDA-MB-231 s MCF-7211Jfl, 352255552,
PBSYE = B4 g B ¥, HK-300E 3 75 1R fe 4 fifa, 6]
NP AT, A2 R TR S5 ARG I A i S 3 A
0 R e, LA LU ges i I 43 A e 0 PRI e g
1.2.4 PR Iy B (NEFA AR X 7] 2 Ae | & A8 2132,
T SUARIE am I BE J RIR AE TE & AR &R A N
AN ERHHER(PA,100 pmol/L)RE AU iy flig 15 77 FA 85, 85 5%

#1 ERAHZUEBEXEEEETFSY

Table 1 Primer of key enzymes and regulate factors in lipid metabolism

ey i IEBI—3Y) ThEEI(—3") P (bp)

Name Forward primer (5'—3") Reverse primer (5'—3") Length of products (bp)
FASN ACA GCG GGG AAT GGG TACT GAC TGG TAC AAC GAG CGG AT 188

AP2 ACT GGG CCA GGA ATT TGA CG CTC GTG GAAGTGACG CCTT 183

LIPG GAT GGA CGA TGA GCG GTATCT CGC ATC CGT GTAAAG CTG G 131

CD36 AAG CCA GGTATT GCAGTTCTTT GCATTT GCT GAT GTC TAG CAC A 220

CPT1 ATC AAT CGG ACT CTG GAAACG G TCA GGG AGT AGC GCATGG T 121

HSL GAC CCC TGC ACAACA TGATG TGA GCA GCA CCC TTT GGA TG 134

PPARYy GGG ATC AGC TCC GTG GAT CT TGC ACT TTG GTA CTC TTGAAG TT 141

SREBP1 CGG AAC CAT CTT GGC AAC AGT CGCTTC TCAATG GCG TTG T 141
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BRI -

24 WG, MRS, S A WER IR S Ja B 9 A, # IR
U B AR I s IR R MR TR B &, DA
L A4 L Xof IR s R 0 ) FH AR B
1.2.5 7 @ ¥P ik ik (Western blot)4a | ig iy /X4t % 42
F#EBAMPKAZ Sl sk £k, EERL UL
L HM IR e A AHE24 h)E FIMCF-74
Ji, $2E4H i A & 1, {3 F Nanodrop 1000458l 25 1
W, FFE, 10% SDS-PAGEZ) 554 M, 1H (200 mA)
A B S R I 2 PVDEE | 5% /N E 15 (BSA)
37 °CHt 12 hJg, 4 °CF 40l i N — di i Wi &
(PPARY/SREBP1/AMPK/p-AMPK 1:200%%F%, B-actin
1:1 0007 F&); TBSTHE 2= Ui B L&, 73 7l i AHRP
FRic 1 1 2541 e IgG(1:5 0005 BB HRPAR i 1 L
F i/ WIgG(1:5 00074 ), 37 °CiE & 1 h; TBSTV:
ARG G PR, HRPAL KGR T . B 2h LA
Quantity One 4.6 25473 M 2K FEAEL, 28 I FUFR X Rk
IKP=H [ 8 1 5K BEAR/ N 2 8 1A SR BE A
1.3 GitFEAE

RF 4 S 38 % [ ST 3R, K Graph-
Pad Prism SEAFREATGUIE 2400 M. AHL IR RE A S K
FH 56 B R 225 22 0 M O VAT A0 A, P<0.053K0R
ERA G E

2GR
2.1 BMPIIHEFLBREEAAE P Id oA

AR S5 35 48 F Ad-Easy! 82 8 g il Rk & T4k
FA R 2 mPCRE /R, BMPICIEFLIRIE 4N
L I TR IE K ad ik (B 1), 26 E B PCR(g-
PCR)%: R iR, i 1A BMPYRE i 35 B L e 4
L F I o AN Sk s K B I —— M U7 4 M 2R 1 2(adi-
pocyte protein 2, AP2). JENiHE & A (fatty acid syn-
thase, FASN)(1&12) LA K JIf ot #% iz < B PR 5~ —— 2l i

Ad-GFP

Ad-BMP9

BMP9

p-actin

Ad-GFP

A PiE36[cluster of differentiation 36, CD36; X 44
R Wi B2 7 57 I (fatty acid translocase), FAT]FI P 5 4
J# JIg 17 i (endothelial lipase, LIPG)(EI3)f) ik . 7E
A B At BMP9Z 35 B FIMCF-741 i th, F4BMPIF
XA, AP2RLIPGII R IE A Fr ETH(E2ATE3), H ]
BMPOE M i 57 & i A e i R BB I 2k
2.2 BMPORTHIEIFL AR = 40 R0 As AL & 10 X 52 S,
FHHDFI RS R 5y R

AU, o FIEBMPIJE, T 20 0 s R
RIS PRI i 19 % #% i1 (carnitine palmitoyl-
transferase 1, CPT1))ZRIA A B W8I, TR B
JB% i JI77 ¥ (hormone-sensitive lipase, HSL) )ik [ 1fi
AP LT TAMCE-740 i h BMP9ZR ik ), CPT1H]
RIEAH P LT, HSLIWTCH] B A2 1 (1414).

5 — 77 181, L e 40 M R e R A 5 e
NG 5T, J K e 70 i D iive B8 e T IR v M Vi R T 0
PR (NEFA)AS I 328 751 20 A6 I &5 SR S5 oR, 3k R IABMPY
J& 1] 2 3 PR AKMDA-MB-23 1 41 g Ui =5 A5 B B2 1)
7 (P<0.01), XMCF-7480 g 17 4 7 8L (115 H
(P=0.072 4)(K5).

Zra B4 NSRS R, AT HEIE: BMPO AT PG
U g 4 B O 2R A DG BB A R A, R 1) 7L e A
it H e B R D R ) 7 A
2.3 BMPYRTHIHIZL AR = 20 Al As B X 8% 5%
#EFPPARy. SREBP1HYKIA

Tk A5 A W T A 38 BEL 0 0TS B2 4K y(peroxisome
proliferator-activated receptor gamma, PPARY)J& T11
UKL S AR, & 45 20 AR ot A7 i S AR ) 32 2252 4k
2z —, [l B O 2 e 45 A B 1 (sterol regulatory
element-binding protein 1, SREBP1) R 1 # [&] i 25 g
JL & S e dg, AN AR OE PPARY, P A K 44
fERM, q-PCRE H IR, it RIEBMPYJE, FLARE

Ad-SiBMP9 Ad-BMP9

MDA-MB-231

MCEF-7

fd1 1 2F € S PCREZIMDA-MB-231 X MCF-741 )3 - BMP9 15 A& 108, BMPIR I ik ik Jod ik .

The expression level of BMP9 was detected by semi-quantitative PCR. BMP9 overexpressed successfully.
&1 BMPY97EMDA-MB-231 % MCF-74RA 9 a Ihid ik
Fig.1 BMPY overexpressed in MDA-MB-231 and MCF-7
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AP2

(P=0.004 5)
k%

2.0

LS54 (p=0.0352)

Relative expression

FASN
1.5+

(P=0.001 6)

sk

(P=0.030 8)
*

Relative expression

TEMDA-MB-231 & MCF-741 it ik 2 IABMPYJ&, AR5 A Sk A i S BB AP2 L FASN 1) A 35 tH LA & R 1, T 4EMCF-741 it HBMPOK 1 )5,

T FPER )220k Bl . *P<0.05, *#P<0.01.

Expression levels of AP2 and FASN in MDA-MB-231 and MCF-7 were reduced since BMP9 overexpressed. Expression levels of these enzymes in-
creased since expression of BMP9 was interfered in MCF-7 cells. *P<0.05, **P<0.01.
E2 BMPYiEIFAP2 R FASNRIRIA
Fig.2 BMP9 regulated the expressions of FASN and AP2

CD36

(P=0.025 8)
x (P=0.1710)

Relative expression

LIPG

| 5m (P=0.124 1)

(P=0.018 9)

(P=0.008 3)
®%

Relative expression

] ] o 9
&8 S
< AX S
& ¢ &N
& ¢
&

TEMDA-MB-231 X MCF-741 ifd 7 it F 35 BMPO i, JI J5i 5 7 K i il CD36 M LIPG ) 2 5 25 BT & R i, FHEMCE-748 )i rh BMPO#K ik J5, Hifh

Bk RS . *P<0.05, *#P<0.01,

Expression levels of CD36 and LIPG in MDA-MB-231 and MCF-7 were reduced since BMP9 overexpressed. Expression levels of these enzymes in-
creased since expression of BMP9 was interfered in MCF-7 cells. *P<0.05, **P<0.01.
B3 JREKFHBMPIFCD3I6 K LIPGHIFRIAKZE
Fig.3 BMP9 regulated the expressions of CD36 and LIPG in breast cancer cells

Y1 gt PPARy 5 SREBPI ) 3 i5 ¥ U B T AN [A) R &
IR (E6); 1T HBMPOE ik 5, PPARyI %k 4
Tk & ; Western blot4h J 41 2 7, BMP9XPPARY &
SREBPI17E £ [ %% 3 AKF [F AR 7 (B 7). 25
& bk B, FRA1HED, BMPORE % 41141 L it e 4
R G AR RIS R Rk, R ER 55

LB g8 200 J 5 PR i IO %) B 05 T 3 b4 ) S8R T g
5 PPARY S SREBP1 {4 45 5%
2.4 BMPYXS LR FE A5 B A i A4 45 7 AT EL
ITIEWAMPKIE S B

I B — B IR 7% 1k 8 1B (adenosine mono-
phosphate-activated protein kinase, AMPK)%t 172-Thr
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CPTI
2.0-
(P=0.256 9)
1.5
P=0.0133
(P=0.0300) (P=0.0133)
— l 1

Relative expression
—
S

¢
[

HSL  (p=0.0023)

Kk

1.54

Relative expression

fEMDA-MB-231 ZMCF-741Jitd o ik F A BMPO &, AR 5T 73 A S R T CPT1 9 30 tH BLW 22 0, F4EMCF-741 8 ' BMP9R 1A J5, CPT1%

IE L. HSLIEREMITEH B . *P<0.05, **P<0.01.

Expression level of CPT1 in MDA-MB-231 and MCF-7 was reduced since BMP9 overexpressed. Expression level of CPT1 increased since expression
of BMP9 was interfered in MCF-7 cells. HSL did not show an obvious trend. *P<0.05, **P<0.01.
El4 TFRIEKTFHBMPISECPTI N HSLIHFRIELEE
Fig.4 BMP9 regulated the expressions of CPT1 and HSL

(P=0.004 0) NEFA
k%
0.3+ |—|
== (P=0.072 4)
0.2+ -

Do

0.1+

O

N Q,«X{{S S &
O
K\

Y}& )
S
fEMDA-MB-231 K MCF-74fi Jfs o i F 5 BMPO i3, L i 4 JHL o g
JUTR & B R P gs, #*P<0.01.
NEFA in MDA-MB-231 and MCF-7 tend to a decrease trend since
BMP9 overexpressed. **P<0.01.

El5 @A R FHBMPIEFLARE s BB AHER & BRI
Fig.5 BMP9 regulated the FFA in breast cancer cells

PSR ALTE LIS, RERS @ VG4 N iiE— RAIFH R A
TR M N AMP/ATP LUARL, A& 20 it P4 R 5 A Q5 18 4%
() 3 B4 S g, SCRRRIE FR, AMPK/E 5 18 i
{140 475 1 T 0 o) 7L P 20 B0, R] B 0 ]l mTOR
T I R R AU, T LR S . A,
BMPOXF F i Ja A A 5 1 410 ) 250 0 2 15 38 ik 3 Ak
AMPK/E S B SC e ? 1 RIEBMPYJE, a4

HIMCF-7 7 % g 1k AMPK (p-AMPK) [ & & & %
Tty INEF S AMPK 2 A Thr-17247 55 (1 AMPK 1 1
HIWZ4003 /5, it % ABMPOST = A A AMPKG 1 3%
JS2 7 2 (18).

L5 DA b5 3L, BMPY AT 4 i) L iR 988 1 IR o AX
W5 H I B g, T Ah ) 7E AT A8 5 AMPKAE 5
T E AT K

3 1fie

e g AR S S D0 S R RS AT O B T A
K, ELHE IR I PRSI . IE R A S e kiR A T
JE B SR R, XONMIg Rt 7 A, TR
EPEEES, WIS BURIR TG AR

5 IEH HLM L, 7w 40 i 2 MR s A
#RAE T AT G AR B 8 oA, RpefRigf &
% (matabolish reprograming)”. I7EfLRE 7 TH, A &
W B figi 350N, (Warburg effect) U 1 4 il 26 ki AR 5 46
WP, A iR i B R B PR PR % 32 R, [ B A
75 I Jg 4 A LR 7 B BH S HG InT, Ay JE e e SR A
TR FERE R BRI . [FIRE, o e 28 = AR
AR A e A B ) B A G 4 B SAE
AR 2 g3 % A i i B B v MR R
R PRI R A KRR OB S SCHE, PR AE
R AR R R TR RIS AT BBk 1E A . MR
LR, HE AR AR XS IR B, EER
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PPARy SREBPI
20 (P=0.099 7) 152
. " . )
B (P=0.001 1)
*k
g 15 < I {
2 (P=0.029 0) (P=0.0243) % 1.0 _
o * % 9 =
s 2 2
5 1.0 5 -
(] o
2 B )
= = e
£ 0.5 &
0 I |
9 9
: R
A ) N
<’ N &
+ &

fEMDA-MB-231 X MCF-741 i 3 % EBMPYJi5, g 51 Cif 1 4% 5C 8 [X] " PPARy S SREBP1 {28 34 1 B W 55t 1 i, F-4EMCF-7411 g - BMP9#K
%), PPARYIIFRIE L. *P<0.05, **P<0.01.
Expression level of PPARy and SREBP1 in MDA-MB-231 and MCF-7 was reduced since BMP9 overexpressed. Expression level of PPARY increased
since expression of BMP9 was interfered in MCF-7 cells. *P<0.05, **P<0.01.
Ele 3FRIARFIHBMPIEFLAREPPARY X SREBP1E BRI
Fig.6 BMP9 regulated the expression of PPARy and SREBP1

MCF-7 MCF-7
MCEF-7 +Ad-GFP  +Ad-BMP9

SREBPI ; —— 68 kDa

PPARy

42 kDa

&
——
— -
— W 5TKD2
B-actin -. _ -

FEMCE-T40 I it FABMPY i, IR G 375 5B A 1 PPARY A SREBP 1) 2 [ 3k 32 52 I i)«
Protein expression of PPARy and SREBP1 in MCF-7 was reduced since BMP9 overexpressed.
B7 IRIABMPYSFLEREPPARY X SREBP1E A RIAE KT
Fig.7 BMP9 regulated the protein expression of PPARy and SREBP1

MCEF-7
MCF-7 MCF-7  MCF-7 MCF-7 | A &-BMP9

+DMSO +WZ4003 +Ad-GFP +Ad-BMP9 +WZ4003

p-AMPK —— e eee— 67 kDa

A S S . 67 kDa

AMPK

-actin S . 2k

I HIABMPIJE, FLIE A fEMCF-7H AMPK (5 5 8 % I 2 351K, o
AMPK signal pathway was significantly activated when BMP9 overexpressed.
El8 I FRIABMPIL: {5 Fl WZ4003 /5 7L AR 4 -h AMPKOE (L RSB B
Fig.8 BMP9 actived the AMPK signal pathway in breast cancer
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ARG K A B AR T i I R e g 5 R
Ao AR RE JT G SR, FEIX — ik FEHp, AR DR AN
FASN. CPT1. AP2% 1)@ KL 5iE AL 3] T 05
PEAE M. DR, 7R 7L e 8 o AR R A 7
BAVE R T e S i 4 R 1 1 Rk e Ae

B & R A& F9BMPI) R B 5 4 K
T-2(GDF-2), J& T s AE KR F KR, e
K3, BMPORE W A7 250400 1) FL i g 40 Mo 1y 38 5 . 3L
s Bz 28 fe 1, IF ELX R 3548 B -5 0 e 40 g v
PI3K/AKT KX ERK 1/215 5 38 ¥ (14 il A 5GP, SCik
AR, BMPORT 2 AT 400 . 2R, AT
TEMIRHERR GBI R $H BE Bk % 26 1A 4 RS0,
[T, BMPOIE w0 f1] A 7 1A 58w g 77 4 1) 7.
e 4 M 14D i TR A RS A L, R0k i 197 E5 - leptin ¥ 43
WA T BMP -5 7 i MR o3 AR 2 1] 1 26 28 v AR WL
(S

AHIF 5T K 75 2 Ad-Easy % 4, 75 305 40
HIMDA-MB-231 & MCF-7+H it &R IABMP9, #R i Hxf
FLIR e MR AR B R 4R B R AL . SR
SE BPCRELAMIA, BMPOTE 4 L 582 41 it Hh 24 i
Ui ik . frlid 3Rk LT HBMPYJG, FL e IR %
MG B et | o3 R BRI I IR O, FRATTR I,
E ML A B BEBFFASN . AP2, I J i 1% S5 4 g
CD36. LIPG i it 4k 75 i o S B CPT 145 B S ik
fiX, UiBABMPORES AR #5F . AAbIhfE =7
) 7L B PR M AT o I R 43 A G B B HS LI 7E
MDA-MB-231 & MCF-7 P/ F 4 i 52 30 H AH S
A, T RE SR H T Vol 40 2 P R B BMPOBURR 5
=SSR

AMPK/E 538 B A2 8 4% 40 o 7 AR i 8 2
T BRI R R A A Ol B 2 — o AT FUE
S, I RIABMPYJG, FLARE AR - AR B AR SR R
K W IR, [FB AL A AMPKAS 538 6 & 44 #i
AMPK/E 5 8 8% {5 4L 5, BMPOXT 3L i g 41 i fig /o
AU AR VE M . X UL, AMPK/E 5 i@ B 1E
BMPOXT L9 i o3 A% 4 4 A 1 o 2 ] g ke 2
T ABONEER . B — 7T, BMPY N5 5
18 % F 2R FEBMPORI BOE 16 ¥ Smad4/5/8 /1 F 1 £
JiSmadii #% 5 Tak 11 3 JE L M Smadili B . SCHRIIE
S, Tak1 5 AL AT/ S AMPKAS 5 0 BR AL, /)
. A BMP9-Tak 1 -AMPK {5 5 i % fl; 11 AMPK/5 &
T % [V A U AIF S R I 22 g AR 4 ) L e 2,

MG BA 7 —AN £ JEEIE S T BMP9-AMPK i () 1715 f
HoEFL R AR E R

g5 LT iR, BMPY R] i sk 417 i) 2L M et I o A
R IR IA Je FLI I g I3 R FH R 71 k3 7L e
JIg s A, T 3K ol 44 ) 4 FH 0T R v (L AMPKAS
SIEERII . XN, BMPORR [ RENS BRI
iR Wnt. PI3SK/AKT A ERK /2% K 5% 3% M i i 2
A, AT LA A I s, BE A A
E— A AL e, DRI B A B S I L e 1 PR R
RIS ER AP
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