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A4 REIGsE E F 2 0 h Rig I IE P RIMER
CHREEEBE A 22 W R U AER 50 B R, A SR SLT, F8 350001)

BE

SEA KRB E QA EAEHRRAZATEREFOYAT, TAEUSIEIRK

MU HES) T2l SPUE R mpe 8 A BRARPG R R B R A Ao h T G RBE, ANhm 5| SER
AR, WEY K. SERERLHL, REAFH S AHRE, Nmie%E T 2 (myocyte enhancer
factor 2, MEF2) & —## Z t9# Z R F, £ T 2P RS Pmpe s Lid 2T AR R, £F%
L. SPL, PRI ER T AR T RANF@OSLHER. EERGFARTLA, £ AHKBIIEF,
MER2 BT SEFEMETHFERLPHERARE THEALSTSERAELS S HRBGIAE.

KA

1L 3 FE VR R AR 2 0 LB IR I R A R ) 4 K B
B. mlLE. O, OAUR. A WEES
7S 1) VLA U P A 7 S5 28 T DAL 5 [ k0o JUL 4 i HE
A LERE. LEF K. LDUTEML, HFEE
FlELNFEE. N TFEWEKTEE, LiRREE
B R — RIVMMLE HE ST REEERE T
IIEGER T 41 fig#% K7 (nuclear factor of activated T
cells, NFAT). GATA. W40 5% K+ 2 (myocyte
enhancer factor 2, MEF2)%¢ [ 87, B — LR fGH]
PREE R VS AL R R B R A 4 R U, IR RIRFR K

W, MEF2 W25 T L BERRBEEN. F308

MEF2 W4 F&H. 8. ZO0RKE. LUE
ERMOHERRERBEIESAERB—ZR.

1 MEF294&H545 8

MEF2 # % [FF & F MADS (MCM1, agamous,
deficiens, serum response factor)#8 &k i, &—
MRAEAFBIERZPRAMELSRE, RH5DNA
SAREN, TSV ARREESERES FREEN
A/T DNA 73RBS &2, EEHE, A
Rz MEF2 A5 — 52 K RIVEYE, BIN 3w JL-FAH R,
#HEH 4 MADS HE. MADS HER—NEH 574
HEMP DNA 46X, B REMRTE. ke
P AT 28 NEEERIZ (L T 475 1 DNA &80 1,
T 35~56 AL R FEMIR B T TR AR IR R 751,
5 MADS HEE i — LY. MADS HEE M
45—/~ MEF2 4513, I.454958 & MEF2 FRTR A
#1, 5 MADS HE4RIT Y 29 MREIERR 4K, 7T LR
HH 5 DNA KSR A EEA R _RUKEES,

LGB T 2; 0 HFE; (598 S; BN, OUUEE

124t T MEF2 53 b4B E FAEEAE A KIZH. A
[l SYIMEF2 45 ¥4 i) 2 7t = BARIRAE H Coie e 0%
X, EEREEXRARSMEEEET,
ROBRBEHEER, NTERSHAREERD
MEF2 Z:H =4, itk MEF2 AMY AT BA R 4B B — 5%
et T ARERE B, BIHRAILE, CRAF
Mezh#) MEF2 B LLF 4 MR MEF2A. MEF2B.
MEF2C. MEF2D @, ‘e 17E MG BB A AR F 1
REBF—EEBH.

2 MER2WMERMEESESHSER
MEF2 K& 5458 FRBivEF S @ ikFE VI H
K. Ca* RAMNGESHIME _EME, JHKRE
W hnest, 77 LLE T Ca? — MAPK — p38 —~ MEF2., Ca**
—E H & C (protein kinase C, PKC)—~ MEF2. Ca*
— 453 B BR W (calcineurin, CaM)—~ NFAT — MEF2 =
2 T8 B SR AT 14
2.1 Ca* — MAPK — p38 — MEF2 ¥ 8i&1%
MAPK {5 5# SlEKEARST M EENGES
HBRS, MRS RAMHN MEF2 #3095, H
FL3h¥) MAPK K155 S BRBUR N8 5 93 A =58
#%: MISME S VAR B8 (extracellular signal-regulated
kinase, ERK). c-Jun &% K in & (c-Jun NH,-ter-

" minal kinase, JNK). p38 ©), ERKS f] b5 MEF2C
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CL_E 1 c-jun ZFBIFESR, T c-jun EFXTHREARE
IEA¥EVER, UiBH MER2 AT RES 5 T 40 OB A it F2e).
p38 B LA MEF2C H C dmid X 3 A 3 N ER
BRALTiEfL, 328 MEF2C ¥ %iEPE". MAPK/p38
ROV AL KBRS R RIEEEEA.
2.2 Ca?* — CaM — NFAT —~ MEF2 ¥ 8i&#%

MEF2 £ CaM {&X#ift) Ca? 15 5@+ (L 3
T FHiAMREE —RBTENEGREDS SR
ML ER HERBEIREE . Pan SFGE T XS ABE
FEEE 317 CsA. FK506, MEF2 FHi& & A T A%
RNA FIREZFHE RIS FEERERTES,
Ca> {5 52 H{5 AR MBS NFAT /+F. NFAT7E
R RR R 2 R AL 5 56\ 40 A% L8 55 MEF2A 5
D 454, Bid 98 % p300 5 MEF2 3tk I #07E MEF2 3
RO WERRE THEARA T EEEERC,
2.3 Ca?> —PKC — MEF2 #8i&1Z

PKC B—H Z A ENLE R | HERIERE, R
WHEAEROARE, 740 =F: 288 PKC
(cPKC)—K i T45, $&! PKC (nPKC)—— MKt
F4E, Rft# PKC (aPKC)—Z g KBiE. A
R PKC — B0, BB EA R4 I, &
WX FREEALAE N PKC BE IR E . #0715 PKC
AT DU S T U8 B MAPK %k & MEF2 A
THRFIEE, AT RERNRE. X5 MEF2
& KE PKC WM E R & RM5 57 T HIBHRALAL
REDIAE RN,

3 MER2#ZLAEA B B L fm P RMER

MEF2 #0140 B 7 1 25 R R ik f i i 4%
g DE R, EOBERERE DR ER P REEER
HIER .
3.1 MEF2 &R EPRIER

MEF2 KIREANLMBOBERBRE LRSI
HAEEREA LEAUKN. ZA. ROBHBENER
BB, MEF2A. MEF2B. MEF2C. MEF2D ¥JF
ARIFEE RE, BAERIE K2 AR 0T ERA
—ZEMES%. ARKE, MEF2B ZEALHEREH
BAM B RIEERHR, ERKERERERE, &
RO R B HE BIZ0E T RE, 1R7-MEF2BX RO k4
W 5 ThRER R B A & AR 1Y, MEF2D 7E
NOFERE SRR RSN, HERRE
# MEF2D B R R AR IEMMER2D £ T b5 E2F, A
MEF2D WRIEpEE LI K &M L, EHER L

MR ERRAEEEPREESFIEM. Morisaki FU2%f
NROHERE MEFF R IL, B MEF2D ZER O ERE
TP RET &SN, 5 ARMLL. Zang 02
FA S B ENZE K S R AL U vE B 77 4%, iE B MEF2C @ id
SRR AE - B - R e % 8 F dHAND MAHE4EA,
WRONMER. PR OBEFREER ANP f a-
MHC H3Ri&; T MEF2c &/ BT ANP. MHC
G0 R S B IR ) SR IK BRI, i R AR R B AR P 1L
BEROBRE®E, LEFEERE. DERE K
BLLE, Bt 8 MEF2c R 2 40 B FRAMEL
1 — 5 KB &AW B M, JiMEF2CH f8 5
DLERIES REA X, X RE BB ETES R
DRI gERe LI B RIER . Naya SFUSH@ L5/
L e MEF2a 2R 5 bR ) SER A RK IR, MEF2a 5
HABRRMRHERESHEELAEHEY K. OUL
HMR. RRAHYEIALSRESRE, KES3Y
71 RARRERE, UL LB R AR E X MEF2
hee ERZERIEA R /MER, (E0] AR AE OB
REFREEEEA.
3.2 MEF2 R LiRERPRIER

B X MEF2 B 55 VRN, 4P 55 SER 1 R B MEF2
REGARZERF SRR EHRER. EEREX
LR — T OIR R BR BT 5 R I, MEF2a 3
TEAE— Kb 21 NEEERIBR5R . Weng ZU9R5T T 300 41
3% [H 760097 8 1 300 ) IEH A B MEF2a R4
F, FRRI 21 MRERIBOR R KR, Kajimoto
ZUnpl 379 6 B A LAUBEIFE &5 K& 589 B 1EH A#EA
WS &, it 5t MEF2a 25 11 AN 8 T304
7, A MEF2a R Z &5 HARABLUIESEH)
RAEBAMKKFR . T Horan FUSNBHFLT 1494 4
R Z R O NUR B, B PCREEY W% ik
R E 21 ANGREE B, (EIA A I HE 7 0o B9 B
R IEAR . Wang FFONE T X & 008 BUR A BE
MEF2a ZH 50K IR, & MEF2a 2R 7 5L 2F
EAFAE 3 M EBUR K 5B (N263S, P279L, G283D), %
& MEF2a 30 55600 KWAEK . T Gonzédlez 3512,
Ze GO Lo B BRI R K IRAE MEF2a 5
75 B FRAFEMAERKRA . Yuan F2258Ed PCR

- KBS EMRARN MEF2a i 11 4N 8 F 8

FE4MT, N MEF2a 11 MB FRIZBRHRES
ZAMLEHE(CAG)n 5 EE LW EE RHAE X,
Han 252 ik 3 K 40 2 Foidifl 2 7 vE s RIBVLA R &
HIFFFE R Bl MEF2a 318 11 4+ 8 F(CAG)n £ LR
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RIR B TR F . 10 Lieb ZR98F 57 T KE /L
WEREABERGEOWEEKEE MEF2a 9 B FF
(CAG)n K P279L %, NABRE SR LR ERE
K. LG RYKRE MEF2a EER W e 500K K
PE—ERBRR, TiX A% #E RIERRE.

4 MEF27E0 N84 % R T A1
BFFLR B MEF2 KKk -5 0 HLIE & K0 J T35 )
RIWHLEIE —E R R, DU BRAEKBE SR
T HIPE A TR A AR LD ILIE B D 2 ) B BE 532
AN FE KRBT 4 A B AN B BLC LAH i A 34 A
KAE. PEFLIGEM T RAAREE; CUREM
FERAE. P OIIAE T RERIKAALH]. Zhang 2051
TR B 5 AR BR IS 1T (calmodulin-
dependent protein kinase II, CaMK I )&IEKIFF, 1A
A [ SV 254 45 5 e T e s 11 8 T LAME MEEF2 (R IA
WEOR, FFEUE — LA AR KbRic B, BA& B0
JERHI KA. MEF2a 8% MEF2c i3 RIAF) R F
MNEREEROVIEERRE . Zhang Z005E T 5L
JEE 5 F2 b 1T Y40 SRR R 7. Bk 5 (histone deacetylases,
HDACs)IBF5T & 31, HDACs 7] L5 MEF2 45 &, it
i MEF2 fyE b s O s — 24 s
AEK, 3% th ki 38 HDACS 3% M ke 0.0 LA
BRI B R R A T — TR . MEF2 &
LY P RIEEZENIER, TEFEREEHEREY
FAb. ERRRAKINEE. Naya FUVKIL MEF2a
EHEGBRADRBHTHRETHRAE c EBEREE
T FEERRAH H D R EWEEL, BE5IRLNE
¥ . van Oort ZPE LI Ca/CaM B F KL FE/D
B7E MEF2c. MEF2a TLS7Z 0 R B3R, BRI
MEF2 7] DA 5 3260 L0 fide e tE B R M RIE T
WA AR PRUAZ A 6 0 P 4 ) EE B R R 1A AR 45 4
R, B OERY K. HAERCNIEZE D
RERH, BERAEDLSIFEE. Gao F2LEE X KK
DL HEE R OB R K, MEF2a 25
FEEFORES ERNHRERE, ERELHFERSE,
MEF2a fE£0BHRIE T A, ¥ MER2A 1] f 5.0
UL i AR AR K <. BA_EBFRY % B, MEF2 A
LB LU B, EmESHESER. &
BEARXEZMHEZS S5 ONIERE RO/ ZEK

5 BRIFEREREIAR A

LRI MER2 TR CAIRE TRERR, E
EBEFEN TFEY AT RS S E SR,
B L, R SLTEG AR R L Bt R RR 5 7 T
BTSRRI B ATHIBTSURIL MEF2 5 25l
EB ) BT . O A BERA X, {8 A4k
HURIM R IBS, TEL— B IORABI. 55h, Wang
S i 2R A0 OB 51K B MEF2 7 LU i
S RRAMAERTIS S T RS S md .
Kim WK LI, MEF2D 50046t 4
%. EEDNFFBOMBELRSR, MEF24 HH
BN B AR BRI B B . UL
EFFRR S RERER DT HHLEE
ISR T B I ST

£ % ik (References)

[11 Kim Y et al. J Clin Invest, 2008, 118: 124

[2] Frey N et al. Annu Rev Physiol, 2003, 65: 45

[31 McKinsey TA et al. J Clin Invest, 2005, 115: 538

[4] Black BL et al. Annu Rev Cell Dev Biol, 1998, 14: 167
[51 Barsyte-Lovejoy D et al. Biochem J, 2004, 381: 693
[6] Ramachanran B et al. J Biol Chem, 2008, 283: 10318
{71  Smith JAH et al. Am J Physiol Endocrinol Metab, 2007, 292: E4A13
{81 PanF et al. J Biol Chem, 2004, 279: 14477

[9] MaK et al. Mol Cell Biol, 2005, 25: 3575

[10] Ellmers LJ et al. J Mol Endocrinol, 2007, 38: 245
[11] Iida K et al. Tohoku J Exp Med, 1999, 187: 15

[12] Morisaki T et al. J Biochem, 1997, 122: 939

[13] Zang MX et al. J Cell Biochem, 2004, 93: 1255

[14] Vong LH et al. Genesis, 2005, 43: 43

[15] Naya FJ et al. Nat Med, 2002, 8: 1303

[16] Weng L et al. J Clin Invest, 2005, 115: 1016

[17] Kajimoto K ef al. Circ J, 2005, 69: 1192

[18] Horan PG et al. BMC Med Genet, 2006, 7: 65

[19] Wang Q et al. J Clin Invest, 2005, 115: 1399

[20] Gonzilez P et al. J Med Genet, 2006, 43: 167

[21] F W%, FHEFBFFEFE, 2006, 23: 265
[22} Yuan H et al. Zhong Nan Da Xue Bao Yi Xue Ban, 2006, 31: 453
[23] Han Y et al. Clin Chem Lab Med, 2007, 45: 987

[24] Lieb W et al. Circulation, 2008, 117: 185

[25] Zhang T et al. J Biol Chem, 2007, 282: 35078

[26] Zhang CL et al. Cell, 2002, 110: 479

[27] van Oort RJ et al. Circulation, 2006, 114: 298

[28] Gao Z et al. J Mol Cell Cardiol, 2006, 40: 76

[29] Wang X et al. Gastroenterology, 2004, 127: 1174



600 R

The Effects of Myocyte Enhancer Factor 2 on the Process of Heart Failure

Hong-Ying Xu, Hua-Shan Hong*
(Department of Cardiology, Fujian Institute of Coronary Heart Disease,
Union Hospital of Fujian Medical University, Fuzhou 350001, China)

Abstract Many factors such as long time of workload or excessive nerrohumoral signaling system, can
activate a pathological response characterized by hypertrophic growth of cardiaomyocytes, rearrangment of myocyte,
increased deposition of extracellular matrix (ECM) proteins and reactivation of fetal cardiac genes. All the above
abnormalities will cause pump dysfunction, chamber. dilation, myocyte hypertrophy and myocardial fibrosis in the
heart and therefore lead to heart failure gradually. MEF?2 are specific transcription factors, of which the main
function is to control the transcription of genes in mus'cle differentiation, therefore mediate differentiation during the
development of skeletal, cardiac and smooth muscle. Recently, MEF2 are shown to participate in the process of
myocyte hypertrophy and heart failure, and may provide a new target for the signal pathways during cardiac
remodeling.
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