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Abstract

The aim of this study is to analyze the mechanism of action of three signaling pathways related to
CAMP Response Element Binding protein (CREB) in diseases, with a view to providing innovative
strategies for disease treatment. In the form of a review, we searched authoritative resources such
as PubMed database and CNKI by computer, screened and sorted out literature related to CREB sig-
naling pathway, and carried out a systematic analysis and discussion. In our study of the ERK/CREB
signaling pathway, we found that this pathway has a destructive effect on long-term memory for-
mation and accelerates the development of depression. In the study of cAMP-PKA-CREB signaling
pathway, we found that this pathway has an important impact on the progression of breast cancer,
lung cancer and other tumor diseases. At the same time, in the study of CaMKII/CREB/BDNF signal-
ing pathway, we found that this pathway plays a key role in the maintenance and production of pain.
In summary, we believe that CREB and its signaling pathway play a crucial role in a variety of dis-
eases, such as neurological diseases and tumor diseases.
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2. CREB #5Fi&

2.1. CREB &¥345 45

CREB J2hr T4uMuix A 1) — PP s R -, A 70728 43,000, B 341 NMEFERRIRIEM ), 2R
FEAIM N i R & 2T 46, 2 C iR ZA RS R[1] [2]. %) CREB —RESM BT UL, Pl
AL LA N CL R DUAN T RESR, BP—2 Q1 I, fMoiIbmbfeints; —REME SEME(KID); — 2 E S
BRMENZ Q2 S5, IS T BN PUR I IR AR FE A5 ik, & o A 2 — 5%
143+ 5 DNA 45412].

2.2. CREB #4E&{t

CREB K#EHAZ S FEUIL R REWMIEIEM, FEELENERE, T CREB FIBEIR I & G
DIRe e kB PR . CREB 11 KID X8, XAMXIRER 9 NMLAMRIRAE . X822 IR R AL RE A
[F] IR R R 1L, ANITTTS CREB. 1% X351 0o i Serl33, £ FhaR [ IREE X Serl33 (iRt & CREB
WS FTLFFM[3]. LA Ser133 M, Serl33 MmEEL Ik £ cAMP MR 2 R (PKA) AL, 44t

DOI: 10.12677/acm.2025.151104 772 Il PR 155 2 33k Jé


https://doi.org/10.12677/acm.2025.151104
http://creativecommons.org/licenses/by/4.0/

g, R S

CAMP CFFHEI, PKA #iis, #EmR it CREB ) Ser133. WEFRILAY Ser133 {2k CREB W 5| H4H
AR T, el CREB 454 % 4 (CREB-binding protein, CBP), LAMGaE HALRyEME[4]. #f)ifik,
CREB i b JLARE e DX 35 N 1A B 1 A/ P e 8ty , 338 1 3 S Wb 151 R SR 8 9 (R 3R 08 - CREB V& 14 32 12
(amino acids, aa)FkIEBEIRIL AT, ALK (aa) 7kt T EAL T KID X4, M5 CREB B %1k K H
5} CRE (cCAMP Response Element) 7 #1l[{145 47 [5]. CREB #£ Ser133 5kILAb Rk imidik & 4E, 1fi CREB
R Ath 22 S TR T 2 R 1 5 S IR T FE O B PR AL AR IR [3] . AR /2, CREB KA R BEMR AL X 5 AR
MM DIREAH G, —Fh 2RIV S Z P A MRDIREAHOC, TIEX ZFgaaThRet, AT ReS ™ A [R5k
FHRIIRCR . 40 CREBSer111 A1 CREBSer121 41 S AH [ 4 H % E A, 4 A 4H: CREBSer129
ZHH CREBSer133 RAIHE 2 AH [F] () 7 AEH, B . AT E S A, B PRALE R S 1E - RCR[6].
HHIL T W, CREB AN[A] (1 18 A 152 2 5 AN (] 1R 48 i T e A G

3. CREB X {5 SiER%
3.1. ERK/CREB 2@

JE1T Western blot. Coinmunoprecipitation. A ¥) 2= 041 %e . & u it 5L58, Zhang 58 &3, nNOS-
CAPON FfIAH FAF FH AT B 53 350 /R 2% 0 BR /)s R84 v R i ERK-CREB J@ B (0], 51N a R
WIOIRBIOA B 7, SEMARIThRE, Al A BT /R P BRI I BERE[7]. F-2 3R 1 (Presenilin 1, PS1)H PS1 ik
Farii kR 3L T CRISPR/Cas9 & 4t A A£: T-41 fitd(Neural Stem Cells, NSC) 1 7] LLifiid T if ERK/CREB 155
TN UM E VRS, AR B R Sk B e RE (8] 7E ] ABL-42 Fil APP/PSL /)N FRALER
[ Z M Tt , & & SRR B ER S 61 (Striatal-Enriched Protein tyrosine phosphatase, STEP61) th il it 411
il ERK/CREB JE SR 1 K HIicAZ T E[9] -

BEAt, FEFR S ERK/CREB R E UIH S, JCHIEAMARAE[10]. FEWTFT5 7 Hif SISO 5 AR AE A
ARFM TR, TACIIAEE S . ERKICREB 0% %2 23], #5718 T ERK/CREB i i 5 4 HkiE
RAEMEYVIRR[LL] . #— PR FRE, RS RBEEEE-3 (Glycogen Synthase Kinase-3, GSK-3) 1] LLif
1 FHWT ERK/CREB 3 KN AR AE 2k g [12] . $A117T LUE 5| CREB BT/t § HJ ERK/ICREB 15 5 i@ #% 7]
SR ICIZ T R, (A 20 B RS e R R I R i EEMEH, BTLARATTIAN CREB 54 R
GAEEEVIR.

3.2. CAMP-PKA-CREB 28

P L Y], cAMP-PKA-CREB 1 i 5 3 I ik R % )k & o AL A, 5-F (it AC-
PKA ARG INZRLAR A= 106 B[ 13] AR5 G & AR IR E M 2= Sz /Rl ik cAMP-PKA-CREB T8 % 14 N1
SAUNERE MR [14] . SRR G ORI IN,  TEXHe 40 M RE AR 7 T 5 (R VR P, 1T S0 T A . 4
Warburg 28, b 25 A e 4 i — > S 2 AR AR A . B T I, cAMP-PKA-CREB 8 % 7 0 FL e i3t Je
Jiti s BRI R . EIEARRLR LN, IETE S L EAL & .

CAMP-PKA-CREB i i 7E AN [R] 8 Y iyt v A A BT AN 6] o ZE LM U 1T, dd {5 5 I8 % ] ekl
FIEBEAE T, AT 2 A2 il 7 T, CAMP-PKA-CREB 3 8 76 J3UT PR BT B B /6 A o FH B e K T Ab B
BALB/c /N ATLLIET PKA (Protein kinase A)i% 1) PP2A (Protein Phosphatase 2A) M FR LN H] ATM
(Ataxia-Telangiectasia Mutated) 1 NF-xB (Nuclear Factor-«B), SEUBIT % S 40 H T8 N[15]. 75
40 & H1299 1, Gs & H il PKA-CREB-APL i# #% {2 i Bak (Bcl-2 homologous antagonist/killer)#ik,
HIEINTOT 5 S R E T2[16]. HILTT ., cAMP-PKA-CREB fEA AR R e o, Frie 2 HME FH ol
FEANIE] o METEALE [7]— PSR R SE,  cAMP-PKA-CREB L B 3 (1 1E FH B —REI D 2 B R AR, 4
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WHFER, R —M e, Lok, BLIEBEAEASFIE 5L R R S A1 .
3.3. CaMKII/CREB/BDNF {E 5

rh X BEAL, 2 e 20 K R 2595 (Cervical Spondylotic Radiculopathy, CSR) 3|2 i e 22 1 A0 22 M2 12k
(R ML 2 — o Sl A SRR, B/ 1 2 O 2 118088 11 (Calcium/Calmodulin-dependent Protein
Kinase I1, CaZ*/CaMKII/cAMP J 3 761445 & 85 11 (CREB) /i 5 14 #4122 & 5% K -1~ (Brain-Derived Neurotrophic
Factor, BDNF){5 ‘5 18 % 18 i 2 5 5 BE 5 fil v] BB 14 A T AR Bk . Ca?*/CaMKI 5 Ao A 1 1 A 1 [
T[17]o BT A E T A PR B R 8 B v 1) R A% 338 R 5 3 4 5 1 UK [18] . BDNF B 32 4
FEAG RGP 2Rk, EEEPRKMNLE RS H[19]. BDNF 5 HARF 1 52 0Bk & R BB 52 14 B (Tyrosine
kinase receptor B, TrkB) 45 & FF & T i 15 5 % I5 B -y (Phospholipase C-gamma, PLC-y), M Ifi 5 &
CaZ*/CaMKII 4 & I3i% CaMKII [17]. p-CaMKII B30 9 il i 5% 4> 1B CREB [20]. P-CREB/CREB
455 (CBP) SHLEL A EI CRE HiE FA4i &, JF5H4E RNA G/ 1| TRk E-64, M
KN I#5%[17]. P-CREB i BDNF fil c-fos (cellular homolog of the oncogene v-fos) 15455, 52 mi4n i
HHAH O E R R AR A G S ECE B2 T I T B AR A SR YRR A AR [21] . A5 DA
=, BDNF i@t F /77 s CaMKII, p-CaMKII #i% CREB, CREB 1i7i#45¢ BDNF, X — &5 25k
TR I HERFRI 2 AR
4. (FSBEIELREIRIEMLE

PRI T, A8 AN AT FHI ) S P (CUMES) 3 3 1 80 ¥ 5 #4142 76 cAMP/PKA-CREB-BDNF {5
SN GEG 2 (COX2)Fik, MM FH % I FAAZENG[22] . BEAL, 7EK BRI S DX B R T
SPARTETE A I ) o (8] 8 A28, 5 CaMKIIL TrkB. ERK. Akt. PLC fl CREB f¥iEAHo%, [HRSth
5 BDNF 2P FHK . REWAIIZAE GRS, XEE 5l A7 EAH BAEH[23]. XL
7% ERK/CREB. cAMP-PKA-CREB 1 CaMKII/CREB/BDNF 15 53 % £ 41 B PN 7775 52 24 i AH ELAF Fi AN
FL A4 X 4

5. RESRE

W], CREB fEEMIER AL I 2 AN T YRS MORBOCR I f 1. EAUEME R G KR
ANy ERER PR T, T ELAE SR ) A R I AR b B B ARSI . CREB 7E A4 e v i XU A i ——
WEA 2 A A AR G S —— o 7 R IhREM B M 2wk, fERR B s e, CREB MIYEHIJC NS
NEH . B0, EFLER AT, CREB FIREEREIEIEM, MAEME o 2, e B i i
B, XA R ITR AT, CREB [IZhRE AT RE KR R ANG ST A AR . Oy 1
fit CREB fE NARAE R (5, JAT IR IR AR FEHAEA H 77 W AIs AT LA 8L 4578 CREB EIX L5
SRR R RIALEL, JRATTAT LR B T OREE RV YT RE AL, TR I T IS R sk . X —
FEO7 1D T A28 2R G AN R 22 U B A TR IZ 4R T 8 S B A BENS 7 B AT S8 47 s B AR X L8 i A
Ji, T EAA S ARERA T R T RIR T RS, DASEIKT CREB ThRe RS AT, AR R E .
PRI, GREHRNBETT CREB MR AE I, 0 T HESIARRER 2 f A R AR T HE0K Q8 B AN ml Al
I E -

E&WE

1. R K R AR T  Sema3F 5 VEGF MM 70 ), B R BRI 4T H , i H 4% 5 : 8226050455;
2. (ERETUCHESH-5 X MEVE MO K R T HUE ML) , WEEERKSm EBE, HH
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