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Abstract: Junctate protein is a newly discovered Ca>* binding protein in mammalian sarcoplasmic reticulum/endoplasmic reticulum

membrane. It is associated with ryanodine receptor, which is one of the five members of the gene transcription of aspartate beta-hydroxylase
family. Junctate protein is present in a variety of cells that is involved in the intracellular Ca’* concentration regulation. In a large number of
animal experiments, over expression of junctate protein can cause more calcium channel regulation dysfunction and pathological changes in
cardiac hypertrophy, arrhythmias and myocardial fibrosis and ultimately result in heart failure. Due to the important role of junctate protein in
heart failure, junctate protein studies in heart failure are reviewed.

Key words: junctate protein; heart failure; calcium; ryanodine receptor

1 Junctate /B EHF1 0 mHELR
Junctate 85 H AT+ 33 000, HATE &3

FE/NRANME A junctate B A =S RY, 43050 i 270
259 i1 215 ASG LR 4 B, H R B A 44 M junctate-1 |

BT : WK A AR R4 B H (30600240 ;31070998 )
YEE A BOLER(1986—)  (EBEEEIN, A+, 2N F0 M 25 B4 5K . Email ; tanggn2013@ 163. com. cn
BEMEE R (1973—) B BATE, W24 500, 14+, Email ; hongbingzhe73@ 163. com. cn



- 630 - O IR 0k R 2015 4E 9 H 58 36 5 5 M Adv Cardiovasc Dis, Sep 2015, Vol. 36,No. 5

junctate-2 Fll junctate-3 , EoH.O ILAEINE | FERIEH &
junctate-1'"' | Junctate & [ 7 — > 5Pl 14 55 45 44
B, EEE R A ) N-AR g Be AL T4 B vp, K C-K i
AL T WM A I, B C-AR o B s R vk,
WA KR, 5 Ca’ " A RSRINEE S 1, Sii-
kanth 25 7236 T & B, 3 junctate 2K [ N-A S5
BRIGIEASE IS Ca® 454, MZEMIBR C-Au% 223 1~
B G, W 5E 212K Ca® 4548677, % junctate 2K (4
5 Ca®" 255 I SFHRAE 77 ~ 176 (i LR ] .

TEMTFL B RN, junctate 3 70 A 88 )2, £
FELEONE G B Bk ZH 2R IR T s LB R R UL
WA 23k, LU LA0 I R o T R
Treves 22 i3t cDNA #REF o RNA EIZE 06 A A 45
LY junctate 09 RN K BLHEAT R, K BLAE L
JUE SRR ik rh 27 S AP g, T AE i UL b e Sk
i, HETN Z 05T 2 4 b O WLAT LN Y junc-
tate FH I,

i E R LSS BRI & B, KA EBE B2 1L 2
(aspartate beta-hydroxylase , ASPH ) 7 i85 240 g v A5 75
FIRMYING Rk v RE VB — R 3% i br ic 43
T T Mo n B0 A, Junctate HE D OB
ASPH2'" {3y ASPH. TR JR G 2 — , H T
AR IARIR junctate 2 Y 56 AR B, o A28 HFEE 40
JiEIRE AR A S UL PR R B e DR {7 e 2
b 2 A R R R IR AERE
2 Junctate A X4ABAR Ca’" iR E RIS

E 2000 £E 55 1 ) Treves 5 & I junctate & [ 2=
90PN Ca* ¥ AT LUK, [ N Ah 2 X junc-
tate 2 I N REHEAT T — RIVERA WIS, H & 2
FBUBR IS junctate F TR DIAE, Divet 25" ff
FER I, UK junctate £ 1 HE RN, DU ER junctate
AR R IR NG /N BN BE LS , 0B T junctate 45 1
FEMFL Bl A= i v 47 e L o A A 1, 2 A A B
ANFTEAM . 43 HT 5 R AT RS2 junctate 25 A 15 4
JP Ca®" We B, BN Ca®* 4 A 4125 A X 175 1/
RS junctate JE{EANALPY Ca®* Wk BEFa A & A A8 4k, 5%
e {55 5 A% 5, 11117 52 e ~F- 2 L B0 LA e 4 5 7 5k
SRV AN PN = BEIR IR (ATP) B85 i, 52 We) 40 JHd 1 3
3R G TEENE . D) Ah— S i i B R
X i Rk junctate H Y /N BUBIFSE & B, i R 3K junc-
tate 2K ()5 , 23l B A8 2 Fh Ca® " 38 T8 19 T E R Y
AP Ca®* WS
2.1 E3RIE junctate F
Ihe

PIJT Ca®* -ATP fiff (SERCA ) 7£ 24 73U 45 #E 5k

AR R Ca’ -ATP B

T AT R B VR, A A P Ca® " W T
Ji , 233%% SERCA , J 3 1 K 40 g P4 TR i Ca® " 2R
AN AAEZ , AT —IRES B, Kwon SEHF5E &
I, G 3 e R BOR  K3A junctate £ I, #EUR
AT REFEF/NRO LA Ca® " 1 BE 15 [R] I D it (1
B RN A W E 2 S PR R, R
junctate 45 [ R KL R /NER,, i 3 Western blotting 3 AR
Kl SERCA2 B ik /KF- BT, B N M=ERE S
junctate & [ F IR KOE RIEM I, #2781 %K junctate
AR/ UM Ca®* ¥ B 19 57 % 1T fiE 5 SER-
CA fYIIRE T W AH G, -4 st #E DU AT fi2 T BOULIE I 7y
7 = I OE R B s S (E N B 11 o S e B e A T
S FE RSN —TRE ST, FRE TS K junctate 7R
A 6 PR /)N RO Y, e B 7 2 6 TR /DN BRU1) 5 UL
Hr, junctate 2 [ 2 357K -5 LK R P9 55 5 Ca® " (1977
i e SV " I 7T fE & junctate 8 113 #3k
J5 i SERCA2 Thfig F 514, iX 5 Hong % Ay BF 5%
FHAF , (H X TR H A 4 28 O LA AR 2 25 A A ]
SE 38
2.2 I 5Ri% junctate F A R0 = BB ALEZ K IhBE
—BERRUBE (TP3) 52 42 PN J5 X S 1 (7% 65 38 3
H, 5 1P3 455 5 T U6 W 150 L3R R S| 475 3 1 JF
W, B P A% 2 Y Ca™ " B, TR N Ca® ' ¥k
FEPE Y A BB . Treves %55 AF 58 & BH, junc-
tate 25 1 5N B IP3 SZARM BAE , 5200 1P3 524K 4H
ORI E5 I8 1 DI BE , 7E junctate 35 11 KRG , AITE L
WACEH R SR N 2 A Ca®* A AIME . Treves
A PRI MBS KB junctate B 1 B S 1P3
AR IR SZ A 67 38 3 2R 11 3 (TRPC3 ) 3l 3 B B K
SR AAY, RROE NI RIS R (] A1 BBl 3% 42 e, DA
F IP3 524 et Ca® B, 16X TR 5T
A Treves 4518 & 3K, junctate 25 [ a2 & TRPC3 HiH
(R DIRE , 17 TRPC 2 4 i 5 | 32 A 4 14 595 3 1 A
PG PR A P A 3 T T 3 R X2 A AR R o R A
junctate 5 [ X7 4 AR | 32 PR 45 1 0 30 0 R 5 PR 4
MRS E WA R E? [H Treves SFIF AR —
if .
2.3 I FRIX junctate F

ok
Ae

55 B R IE S5 MR T

PR PEVERS AL (SOCE ) T BA7AE T8> —
I3 X%y AN 2 R 22 B 4 A A i R, B AT E WA
Ca’ " i@ IH K 11 Orail 1 Ca®" 52 45 {1 3L A LR
S3F 1 (STIML) S s P 3 3 1 SR
LM P ES BERE S I, 51 P B L ) STIMIL 455
AL, IF 1] BT B PN 5 ) - 240 5 3 42 A B8 A6, I P 5



D MR 2015 4R 9 HEE 36 B 5 M Adv Cardiovasc Dis, Sep 2015,Vol. 36 ,No. 5 + 631 -

JIEE b1 Orail 3 18 25 L A% ) PN Joi 1440 it S, O 5
STIM1 SER Y1454 i % SOCE , [H4IM N Ca®" He i
Bahn, DI 7545 1% . Srikanth 255 BFgY & PR, junctate
T Orail- STIM1 & & ¥YAH 8L, i £ 15 junctate
M2l SOCE 3 fin. HALHE : 76 WL 9 45 22 R
e i kA junctate 2K P15 LK 5 L Ca® ™ J
Z a5 STIMI ) N %y EF-F-RIZ5 093 88 AR 25 &, 350
TOXE LS I P 8 A 0 YRR, i STIMI 1Y 55 3R Ak 3
5, IR S 7 #8303 P4 5T I 20 L FEE H [R] 55 Orail
T A, SR SOCE B4, {H 3t ] g J X 3
738 junctate [ 5 T E SERCA Ijfig T 4 19 —Fp At
BERNL, R SERCA DIRE T 185 , 2352t (LK I 45
JEGE)Z Ca®* 4, 16 B AL I B 5 51 A5 2 408, 5 &
SOCE, DM AR5 %
2.4 JEFRi% junctate T/ MMALESS E HINEE

WSS (U R B —Fh Ca® " 455, 4
PR Y 1710 (03 Ca® " 25 A RE T ARSR, — 2 F L
EASE AN 43 4 Ca* 454, A A, 7 LK
EEBEYREINSS TN Ca’T e A
Hong 25" L, 13 35 junctate 3 (1) , I P4 J5 )
NS 8 L D) e B I, OF Bl & i %38 junctate 25
SIS () S TG B W i, 4R R RF 22 KK junctate £
HASAFENIE, M UE S A D Re#E TP T, (B
WSS 1 EZAEH 2 5 SERCA FEAMLIE W N 1y
Ca’* LS A Ca®" )2 T WU P, LA 46 26 (9 1
Yifie T2 5 SERCA TyRE T JRAH G i AN .

MDY Ca®" B PR A L A, B Bk S 5
Hh AT G 4 L BE | Na*-Ca™ 28 40 {4, 41 g 5T i
Ca’* -ATP [if§ RS I A R s A0 3 8 B A2 PR 354
PEAGIEE LI 2 JE B0 52 4 SOk A | 40 B A% 55 Y 3
5, H BRI A B, 7R 3k junctate 8 [
J& 2 X E AR DI Re A 7 A 5 | Ae] 52 i i N 15
M
3 FRIZ junctate EHSEHUOALAME X

TELAS By S s b o0 w1 B 5
35 junctate-1 F5 15, 53U L /N B B0 b7
Oz B K0 B N A T B A O L B AR 4
Hong %" BF5E & B0, i 63 junctate 2K P A% 2L K /)N
B, O JUE 5 £/ B R 5T £ LU AF DC E A9 1E % 2R 38 junctate
AN B G e, O BEE TR s hn B L
S EE BN IR IR R IE junctate 25 /NG 2 4%, GIE ]
FEA T KIE junctate 25 H AT 2O NLAMAE K, Wi
JULAR BLRE RS2 0 7 3t (0 32 ) 9 B 8 v 9 4 2 2R
9, AU SOR R K B 2 AE S ik R R0 3 X TR )
YR AR EINESS . WS X FRIK junctate F LAY

ANERATHE R O Bl R A, 45 5 7R 3d 3R 3K junctate R
FLA /N R R0 , 5 0 05 B e, e X s g
BT IR, AT A2 junctate £ i3 3RIK 5 R T4
LN Ca®" HeRE R JE T, S B040 e P9 4588 28, 1 T S 3
D HUER, fefq 503,

AMMNIFES Y Ca” AN NTE S S fF
i, FE AN A AR TR E A b B SR AN Ca® " i
JETH s g WL AR K A B 3h PR 2 4 200 i Py
B Ca WE TR G , 2l i £ g e S0 A0 i
FIE K , LA 45 380 AR I R T AR B AR AT s SRk
junctate 2 [ )5, fff TP3 52 (A AH OC85 38 38 15 M 02, 4
IP3 A2 PRI I , R UL 0485 2 A il A T G Ca®*
% s [FE ik %238 junctate 2 /5 SERCA Tjhg T i,
P WUAH R AR Ak 5 | RS 05 5 A8 I, AN i T S 200 B P
AR EY Ca® " AN M P 6%)2 , FEAAN Ca® " %
B, KIS AR A B2 E S FECONUE R,
Ik junctate 2 (15 0T e IS LR LR SR S0
RO (1) M A5 R 3, Ca®" WRIEFR)E, St
Ca’'/CaM 12JEII% CaN, J5 # 4 KW 1k O LI 3K
RN iR AE T 4 e 85 1 3 dE AR, 50
JULAT M B4 T B 3% R0 B A, 4 SR 0 5 ) 4 IR
() TR 38 5, 5| A JIL A0 AR 2 P9 5 B34 o, AT 75
SO AR A5 (2) 40 N 45 88 3K, Ca® " W T
J& , 23 W Ras-pA2/44 22 24 5015 Ak 8 1 3 9 K
N, NTTF5 00 B0 2R B SRR L TR e-fos [ 635, 7= A0
AVARAEAE K 5 (3) M LA Ca® " ME TR S , it 2%
ik junctate £ 1.0 LAH A SERCA D) RERUIL, A B
KA Ca® " FE A PR 5 0/ LK 9 P 3 s i AR X6
MM P Ca® " e B V815 4 FH L Bl 0 LAt 1 2R G A
SRR PERG 5, Q0 A B R 9 AR, & S B A N
Ca’" ¥ BE 1A, AT S 3L Ca® "/ CaMK 6 1L, 8 i 34
T UL R 5 DR 2 980 L R A A 22 PR A 2
Z Tl I junctate 8 U & 0 A AE AR TR O
WUAHRRAE K , 38 75 2 — 255
4 Junctate & Bt RIZZEOZHIVLF
4.1 Junctate EAFLE T RIESFBEOAGEERBIE
B

o LBE B AR 57 A 0 3 2 i v ks B AR Oy o
FIFERT, 1 2235 junctate 25 [ J5 23 5% W0 LR 2 A2 1%
A HET . 18 RIX junctate 8 -5 200 LA MAE K
Jei , SRR T o L AF A Xk D s T SR R RE i
A JRAHXT A AL 5 TR B T SERCA T BE R XF Ca®* (1
PEICRE 1 A R AR R 2 X Ca® " ORI
2, FELRRN Ca® " W3, LRIATIRE S 2/,
ATP 4 1. D351, junctate 25 FIHFEEAY I FRIX- BB



- 632 - O IR 0k R 2015 4E 9 H 58 36 5 5 M Adv Cardiovasc Dis, Sep 2015, Vol. 36,No. 5

WUIE A, BER A0 L2 BELAEE o LT 4[] 26 48 1 555 )
ASRTRHUE B K, i &g R A e R E . T E
1 #3E junctate F [ B0 WU AR K5 1) e AR £ 4
O WU A KA ATP [/ TR V1 (5L 35As
V3 S kA ATP BTS2 R A, O LN BE 22 )
MR, B2, i 3Ri5E junctate 8 15 200 M40
MIAE K5, 2 5 800 WLAN A 0 B 5 A2 5 R LA R (1t
N AFEZ AT S KA TCEAT B GE, B g RO )
REAN A,
4.2 Junctate FE B IFEIT RIX S AT W HEBELIE
B

JULR DR O L Ao - R B06 o e 30 o 24
H, FERE N Ca® SR A% A7 AR HOR 8 55 40 i
P Ca’* e B, 1 T 5% W) 2% A - Y 45 A BB, L b SER-
CA2a (PR RN B o WU WAL, 38 i3 SER-
CA2a 4 3 i) Ca® " FEECA LI W, F5 2 5 363k
junctate 2 [}, SERCA2a Jf ML, T BUULIK M A
b B Ca® (W BE 1 R R, LA 45 R (1 T Ak O
R SEAE L LEF TR, WL 0 it DA 5 e
A Ca®"  Jd b Ca* 1 TAT IR B, e &S0 %
(RIETSK . TEH B U ZE I, 3 TR Y Ca® " o B A 25
IRE W 4 B E R AT UK R B .
TEREA 3L 3R 38 junctate 25 11 A0 ILAH B v, BT H
SERCA HU Ca®* (I RE J1 T B, LK I P4 i 77 1 455 ik
A AR LI OB CRY Ca®* il £l /b, Fe R 5
MO 3 AW 4 M o

TIH0  FEC LS G- 4 IR S b, R SR LA
FEAERSE G Wl wa s AR E I EE, B AT
FiK junctate 8 T B0 WU ML K, 240 LA A
AL S5He 4, ol 00 LA 0 S AR 0B 55, T TG S A R 1
5, ATP Az O 2 AR R IR g, Xtk — 2D AR 0
FULAE WA 246 B AL 90 1 2 R RS Ca® i/, B L
L S B G S O & S e WY NSO N
5 Junctate EAEORIRTHHEE

O — EE RPNl i 2Rz —, H A
ek R XT38 I 7 AN B 42 a7 BRI e 3 i AR B e
GEE R AT — AR, P 22 B A5 22U
Jrml e JEAER, A R PG YT Ok R
SERCA2a & F D fig 261k, LSS LI X Ca®" A 5%
B2t del Monte 282 DURE 25 ]y 204K, 4ol K LAY
LWL SERCA2a 5 A FRIARE J7 10, WLAE 2.0 A A A=
TIRGUAS 2 B S ks, i 300 10 0 2 300 B L0 Dy g
FeOREH o E A 2 2 R RGO LR
T U WURE BB J 03 14 /I BB R 2 45 3 4% 4 5 1097
B Li 20 B 9% 56 & B, ol g B O N R g 3

SERCA2aff) ik, ifs O] 0o AILEF 4 AL Jak 55, oz W 5%
AREAHR OB EM . A0, Jang 25T RS AT & H oK B
Fe35R SERCA2a KIK 2454 MCC-135 (H HAEAN 1Y 75
FHLHI AN TERE 40 Tl RS S BB o

IXSERIF ST Y B A AR JE Ay B 3E o 28 SERCA (1)
TIIRg , SEMRZ O B AR 2 g, T H AR T
junctate 5§ [ B9 BT 25, 2 & B junctate & [ 5 W &
SERCA \IP3 2 & LA 45 2 1 45 I T g, 22 T X HoAth
Ca®" 4153 38 L 5 A JoH b 7 ik — i 58 22
A5 REIE— 2L B junctate 2 A% AN Ca®* YR 1Y
PAALE], IS 2FRATRETT LA junctate 25 1 HE 4, i i ik
R ARJEE junctate 8 H B9 FRIA K-, 10k ol £ 2
WL W AR TEA AR BB KT junctate 2 B
FETRA, B RE RO AR TR AL SR T 12
6 ZEiE

25 L TIR, junctate 25 [ 78O JILAH A Y 43 A 4
Z 5 LA Ca® " vk B IR BA mEEH . B
T AT 4E A Y SERCA 324K (1P3 SZ 4K 45 PR HR 45 1
5 T AR VARG 2R 1 Y D RE S5 2 Fh iR AR 5 e 25
Ky Ca® (T4 O WLAT RS 33K junctate JiF, 38 5
SN Ca®* (EhAAE Ik, HF— 25 (8.0 WA i RE i
Az B B AS,  B500 LA S By - A 8, O
ﬂuﬁlbﬂﬂéﬂiﬂﬂﬂﬂk,%EE%#D%O %{z{? junctate
FEAE LR EZE AT, iR AENS MR junctate
B BYRIE, SRR O R RS S AT, IO
TR B S N2 (B A |

[ & % 2 @k ]

[1] Hong CS, Kwak YG, Ji JH, et al. Molecular cloning and characterization of
mouse cardiac junctate isoforms[ J]. Biochem Biophys Res Commun,2001,289
(4) :882-887.

[2] Treves S, Feriotto G, Moccagatta L, et al. Molecular cloning, expression, func-
tional characterization, chromosomal localization, and gene structure of junctate,
a novel integral calcium binding protein of sarco( endo ) plasmic reticulum mem-
brane[ J]. J Biol Chem,2000,275(50) :39555-39568.

[3] Srikanth S, Jew M, Kim KD. Junctate is a Ca®*-sensing structural component
of Orail and stromal interaction molecule 1 (STIM1)[J]. Proc Natl Acad Sci
US A, 2012,109(22) : 8682-8687.

[4] Dinchuk JE, Henderson NL, Burn TC, et al. Aspartyl B-hydroxylase ( Asph)
and an evolutionarily conserved isoform of Asph missing the catalytic domain
share exons with junction[ J]. J Biol Chem,2000,235:39543.

[5] Treves S, Franzini-Armstrong C, Moccagatta L, et al. Junctate is a key element
in calcium entry induced by activation of InsP3 receptors and/or calcium store
depletion[ J]. J Cell Biol ,2004,166(4) :537-548.

[6] R, B/NF, T46, 55 . ASPH 75 v 40 A 0 b 21 U eh B0 53 A5 B A
[J]. 4RSS 2 T4 7k 2010, 6(2) :141-144.

(7] AR, 0, 2500, 55 . — Bl AR DG AR D ASPHG TIRE A9 AL 5T
[T]. LA ,2010,46(4) 458461

[8] Feriotto G, Finotti A, Breveglieri G, et al. Transcriptional activity and Sp1/3

transcription factor binding to the P1 promoter sequences of the human AbetaH-



D MR 2015 4R 9 HEE 36 B 5 M Adv Cardiovasc Dis, Sep 2015,Vol. 36 ,No. 5

- 633 -

[11

[12

[13

[14

[15

[16

(17

[18

]

]

]

]

]

]

J-J locus[ J]. FEBS J, 2007 ,274(17) :4476-4490.

Divet A, Paesante S, Grasso C, et al. Increased Ca?*

storage capacity of the
skeletal muscle sarcoplasmic reticulum of transgenic mice over-expressing mem-
brane bound calcium binding protein junctate[ J]. J Cell Physiol,2007,213
(2) :464-474.

Kwon SJ,Kim do H. Characterization of junctate-SERCA2a interaction in mu-
rine cardiomyocyte[ J . Biochem Biophys Res Commun,2009,390(4) :1389-
1394.

Hong CS, Kwon SJ, Cho MC, et al. Overexpression of junctate induces cardiac
hypertrophy and arrhythmia via altered calcium handling[ J]. J Mol Cell Cardi-
0l,2008 ,44 (4 ) :672-682.

2+ influx occurs

Treves S, Vukceviv M, Griesser J, et al. Agonist-activated Ca
at stable plasma membrane and endoplasmic reticulum junctions [ J]. J Cell
Sci,2010,123 (Pt 23) :4170-4181.

Zhao H,He F. STIM1 and Orail as novel targets for treating vascular diseases
[J]. Chin J Pathophysiol ,2013,29(1) :179-182,187.

Zhong M, Zhang Y, Zhang W, et al. Molecular mechanisms underlying calci-
um handling in right ventricular diastolic heart failure[ J]. Chin Circ J,2001,16
(4) :252-254.

Dixon DM, Choi J, El-Ghazali A, et al. Loss of muscle blind-like 1 results in
cardiac pathology and persistence of embryonic splice isoforms[J]. Sci Rep,
2015,5:1-13.

Sabri A, Wilson BA, Steinberg SF, et al. Dual actions of the Gaq agonist Pas-
teurella multocida toxin to promote cardiomyocyte hypertrophy and enhance ap-
optosis susceptibility[ J]. Circ Res,2002,90(8) :850-857.

Zhao B, Bai XY, Dong XY, et al Store operated calcium channels regulate
contraction of rat bladder smooth muscle in vitro[ J]. J Third Mil Med Univ,
2014,36(11) :1178-1182.

Chung E, Yeung F, Leinwand LA. Akt and MAPK signaling mediate pregnan-
cy-induced cardiac adaption[ J]. J Appl Physiol ,2012,112(9) ;1564-1575.

[19] Su FF ,Shi MQ,Guo WG et al. High-mobility group box 1 induces calcineurin-

[21

[22

[23

[24

[25

[26

[27

]

]

]

]

mediated cell hypertrophy in neonatal rat ventricular myocytes| J]. Mediators In-
flamm ,2012,2012:805149.

Xu H,Zhang Y,Sun J, et al. Effect of distinct sources of Ca>* on cardiac hy-
pertrophy in cardiomyocytes[ J]. Exp Biol Med ( Maywood ) ,2012,237(3)
271-278.

Prosser BL,, Ward CW, Lederer WJ. Subcellular Ca®* signaling in the heart;
the role of ryanodine receptor sensitivity[ J]. Gen Physiol ,2010,136(2) :135-
142.

Bers DM. Cardiac excitation-contraction coupling [ J]. Nature, 2002, 415
(6868) :198-205.

Muller OJ, Lange M, Rattunde H, et al. Transgenic rat hearts overexpressing
SERCA2a show improved contractility under baseline conditions and pressure o-
verload[ J ]. Cardiovasc Res,2003,59(2) :380-389.

del Monte F,Hajjar RJ, Harding SE et al. Overwhelming evidence of the benefi-
cial effects of SERCA gene transfer in heart failure [ J] . Circ Res, 2001, 88
(11) : E66-E67.

B, AN GRS ESEST ATP [ 2a JEPEAG 588 T 40 S
HEATT R RSO I RER[T]. PEAL TRV 516K E ,2007,11(7)
1267-1270.

Li J, Wang D, Qian S, et al. Efficient and long-term intracardiac gene transfer
in delta-sarcoglycan-deficiency hamster by adeno-associated virus-2 vectors[ J].
Gene Ther,2003,10(21) :1807-1813.

Jang TIK, Weissman NJ, Picard MH, et al. A randomized,double blind, place-
bo-controlled study of the safety and efficacy of intravenous MCC-135 as an ad-
junct to primary percutaneous coronary intervention in patients with acute myo-
cardial infarction; evaluation of MCC-135 for left ventricular salvage in acute

myocardial infarction (EVOLVE) [J]. Am Heart J,2008,155(1) :1-8.
kS B H7.2015-04-10



