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Abstract: cAMP is an important second messenger within cells, which affecting the processes such as
cellular differentiation, growth and metabolism. Exchange protein directly activated by cAMP (Epac), a
guanine nucleotide exchange factors of small molecular weight GTPase Ras family, is involved in diverse
biological processes regulated by cAMP. Epac is a multidomain protein that contains a catalytic domain at the

carboxyl terminal and a regulatory domain at the amino terminal. There are four different subtypes of Epac:
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Epacl and Epac2A, Epac2B, Epac2C. Epac signaling participates in inflammatory response, antioxidant and

antiapoptosis, cell proliferation and differentiation, and calcium ion regulation. Recent studies have shown that

Epac is closely related to heart failure, arrhythmia, atherosclerosis and ischemia-reperfusion injury, which can

be used as a new therapeutic target for cardiovascular diseases. This paper introduces the structural

characteristics, activation process, and physiological function of Epac, and summarizes its role in the

occurrence and development of cardiovascular diseases.
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Epacfig i RasfH X & H 1(Ras related protein 1,
Rapl), [A]EFAE K BB 25 4 BE4H M & ik 3
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K] & W A 1% FF FR A2 4 [Rl-F-3(Rap  guanine nucleotide
exchange factor 3, RAPGEF3)FIRAPGEF4%st5 .
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Hili5 PR — ARG B RIE, R0 552 B-
ARIE S 2RI R B0 RERRAS. Laudette
51OV F Epac (¥ 4F 38 4+ 40 1 57 AM-00 140 1
Epacl R0 & HRap 1 IS, 4% T 1SS0 S
O FE/NER BT O ARG A ik, FF o 170 AEDh
Re. AWFFERM, O A IR D AT e S 0L
LR %8 9F % R 0 F1 55 . Li%e I st R B,
Epac1Z 5B1-'% IR E 2 &H S HiiEPL1-AA) I3
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BRI 2R AR T e BR G A 245 E00 UL i )
T2, PereiraZEPUHF 5t £ B, B-ARi#E L cAMP-
Epac2-PI3K-Akt-NOS1-CaMK I 3@, 5 % A/»
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Epac2th 25 T LM KA K E
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O IRV 51 B S Y R (B0) A% 3 B A5 RE T B0 I 4
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LR TR LW, Epac OV KW (5 S AT L,
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KEOZEONMEF MK BEE, 50200040
MuBNE AL RF SRS (A BE . EpaclZ 5 10 E A=
RO HE IR, B AHFH Epac 7645 14 4011 771
CE3F4#g i 2 H) /I 0o 5 A0 25 LA A R L 1Y
Ca™ B, TWi/NRCHE M OEAFEY, R
TR EG2 A2 — K 48 LN c AMP AT cGMP I 7K fif
fitg, AT LAV AT OIS 45 AP Ik ThAE . Wagner2*)
LRI, R —BERE2REHKPIB-ARS T F I cAMP
K 14 Epac/CaMK 11 15 5 38 B AT 75 & 1 == PR O A
JH, RIGANHEpacl AT BB VAT O R BIA AL
B, WAEVFHRE, EpaclillidCaMK I /1 FHIL
Y45 1818 (L-type calcium channel, LTCC)3 it
s g B, HLTCCHF AT PLUE K15 5 0 5
i) B E AL, Ui B S Epac i) LA 1 0 5 B
W, {5 A Epac ()l 5 4 M 1 1IAM-001 Bt
B PEBH IO B BBl Rk AD. BEFEAESE, CD44fE
W5 B-ARMIEpacl /- FCa® 3 S8 E MOk
W, IX A HE AL T O R R 0 R LG TR
PEE Y 1 3736 97 B8 AP, Yang ZE U 5T AIE 2,
Rap 12 0 fJE 28 Ki R RO S 7= A 1 47 1 1 4% [ 1+
Epac2-Rap & 5 BEBE IR 55 L RARROSI =4, FEIK
O 2R B 5 T ME o RyR2J& A7 T HILEE /P4 5
DR B b %) — 4 B PN 45 B i E , CaMIK T -RyR2
55 B HN FCa” BINa -Ca®* 5Z #e, RyR2FH,
g T RE 5 R E M R0 N S I R W,
EpacZ 5/ SIIRyR2BGE, fE T3 A Ca™ 14k
WP, 43 OB AL AL SR8, (2Ot
KEMRERY, B2, EpacfE OERH hRIEL
ZMAER, MBI Epact] BE2IRIT O R H 1A 2K
7%
3.3 Epac5 ik REERE (L

BBk 55 R B A 2 0 L 2R 0 B LIRS
5RAE. MLE N R DRSS BN ORI 2 B
JIE 2 T EL T B KT T A O . IR LR N R 2
FIRARDCo I8 2 5 A Ml B 4, I A 1 T L4 R
Y 5 A0 S B0 A BRI A2 0 B bk s A A 1 FE B
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HEEMEH, MEpacl il A i Rap 1 S5 4EHE N K7
BEBaTh R, Epacl th gl 2k i /MR AT A A K
K7 BB S RO P Ca> M BESE i, {12 32E 1 4% 1
T VLA BRIE #% DA RCH AR B BT B, 33 T 2 2k 3
ik s R B Ak 1 & D2 . R Epac Rl /N RS2 36 K
I, Epac il it PI3K/Akt(S 5 38 B il 1f 5 $524% J5
I ETE B, 1 H Epac 1l = 98/ 1 /M AT A A=
K 735 3 bR 7y ZAMROSH) ™ 4=, Ui
Epac | 752 3k ML -V L2 o 38 8 A0 I & 403405 vh
HEEER, T sk R R B, Zou
PRI, R AT SRR D, Z AR 1 &1 F Epacl/
Rap 1 300G, (245 I 5 B BRI AF- 4k 4k, 200 ML
BER A B fE . Robichaux 255 KL, #
Epac 125 B g Bk A AL BE S (1) E R A e 7, 46
A YA % B I 2% M (oxidized low-density lipoprotein,
ox-LDL) RARE /D, ffi FlEpac 1R 57 P 35h 5 W) w]
55 /N B B0 0k o A s B e I A i P A
%5 B G 25 H %2 4&-1(ox-LDL receptor-1, LOX-1)f]
ik B, #ox-LDLIJFEAN . LIRSZIGS5 R
B, EpaclZ5 T 3K 40 B A0 30 Jik o # 44 1) T
B, i Epacl 7] B8 42 V5 9T 2 Bk s A A 1) — Fh v
TE M o
3.4 Epac5 R N-H#EH 5

i 1L~ PR VR A 45 A T 8% o i AT i 4 2R
VRCREVE D30 TS 40 LR AR B4 o 24 240 R I SR
W, Zekifhdits, FECE A4 G 2 g A
Ca™ R, I 2 B I - - T 4543 1) 5 L R I ML
ik A 45k FE) gt v LB 3R AR SR - 1 2 A s iR o7 Sk
OUEESE, a7 T @ i S Epac/Rapi@ %
R SN 9 S5 FRD AE E T TB 1/R O B A )
FazalZPS 0T FAE S92, EpacliodA BT Bk - 7
REFFE D, EpaclfE NSO Z P RIE BT,
Epac 1 5= DA b I e S5l 2 PTG Sl I - PR 403 4 1) 1)
BEAETHAR ;. FEGR L - R EE S G R, T4
LA I PN 5 X IR R Epac 1485 AT ¥ 4 IR T R P (L T
P, TF TR LA 8 37 1 7 ¥ fL (mitochondrial
permeability transition pore, MPTP), 5 FZbifAk
Ca’ i #k, WiWIEpacl 2 Lo A 25 B ) oL e o FF
KBTI RE R B, M Epac 1 3 3E vl il it
Epacl/Rap {5 5 18 % 2% fift 0o VLR - P B v 3 201
OV f 5 455078 . 4 Epac 1 3 R R /0 BRI 5

Epacl (f13E5a 4 PEAIHI I AM-001 )5, I/ G L
e - P B O O S TR ). ST R,
Epacidid Epac/PLCIE %5 5 M 05 R H EC, [
I O A B8 S INROSHUE B A I C
EpacHI 2 I A P [5) 305 & 1 IMEEC RE A F 4O
I Sk - P9 3 45 455 (Y AR 1 L

4 INGE

G PR L, 75 4 N cAMPIR FE I 259 C A%
ZAEH . SR, cAMPS —Ff 2 i A 5 3l A4 HLAE
MImzRfE s 21, NS HRAMRGERE S
SRREE, HAIR TR AT 5™ A4 4
SARKE. BRILKR, KERRZEDT TR
TEpacfE SR B MAHN PR EEDRE. Hrp,
EpaclfE/0 /I 5830 . RN . SBGHFEREfL ., Bt
i 75 HEVE S o B VE ] A BIESE . Epac/Z Ll
ERMRKERELSRE PR —AEZEGE T2 T, W
WG IR A A B AR R Y, BT
AELLcAMPRE AT 4IRS, T VR Dy s B0
M AERITHE S . SR, Epac2 /A [F)IEAY 76 O i 8
PRI T B B AR B LR 1 R MR A R R R
[, X EpacA R A FEERT D). AR A
A A R S5 0 L IhRELL R Epacfs 5463 T
W RIRONL 7y FiE T BEATIR AR L. I, T DR
F A 238 S P 2% A VE Epacisd B (K S AR L DL B
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