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Ak, HHREI DAL, HFEERE ML
JHL ST AR SR 5 AE T, A O A R A v (R 2T Yy
ARFik 10 CRTCI DL iR 1k 7 =X TE A I A%
Jil 5% CREB 5 CREB 45 & # 4 (CREB binding
protein, CBP) /P300 /Y454, MM CREB Serl33
BERRALAR A5 T KK CREB % 536 1k, A2 ik
CRE $E AP B e s MR35, W Bdnf, c-fos 55 .
CRTC1 EM G TR AERKE T . KA RS flnT ¥
PEFHCACI B S B R AR EAEH ", &
IR A7 PR A 2 2 9 W B 2R 9K 1 BR 9 (Alzheimer’ s
disease, AD). WA4ARM . B0 b Rk oliig
eS8 AR 2012 4F B URARGE Creed FE AR /N R
(CricI” /N RIVBIERFEAT R Z J5 ', X
T CRTC1 FEAMABSE H A4 AL K 259036 97 55 05
AT A AIF 5 B S 4T . AR SCEPSF CRTC T ZE IR AE H
(AR DT R Al — 273k .
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2012 4 3% 55 K 2% Cardinaux J A4 1 Uk A
il T CrecI” /NRIFHEAT TAT 2 g L 50w
RIR, HEEFN I LM Crocl /N RIS I 08
Yot AT . 282 JA B 3% 5 (e Crec ™ /NER,,
TEJE B H - AN 25256 (resident-itruder test, RIT) H
XP AN B R I T] | B BORRF 2L 5] 8] 47
S TEAE RN 4000 4~5 d 5 EYE Crecl™
/N AR I X HR A E P3SN e, (HEF AR TR/ INER
H HBATAT 474 . 76 RIT Haf K BUEYE Creel™-
INERAAE A RE N BE (HEBRPRGE AT ) A AR
K, RNSEFARUNERAR L, HEVE Crecl /)N BUAE fh
S /DN BRU P BT ) S 20 /0 I L CARA A TR . AR
25 2 d Y 5 58 Y Pk SE 5% (forced swim test, FST)
t, SWEPARUNEAEL, Crecl”/NSBYAS S ] B
RO TEMEK IR GF 525 (sucrose preference test,
SPT) HXTERIA W W AT B BRI, Crecl /R
FEEHE B I 04T R 26 EE AP BR Z SE AR EE TN
TEW S50 o e 42 1 o 2R 5 R W g A S g
Crec I /N5 BF A= B/ INERUAH LA H B0 B 8 1) £ 1
M. W3 528655 1 min ) Creel™ /)N BRUAH EG B A2 7N
iz s e B>, 1 min ZJ5 Crecl™/INUFNEF
RN SRR, T B2, HIERHTE
W3 T 4 B 458 2% ok 2D S 2 2 Bl 4 405 T 1 1
CricI” /NRIE R AT FRE P 2, 5 min BF %S
S HAZ PRI s FE B WA S2 56 P 2 AR I U U,
Z9k D . DL X e EE IR Crec I /NRAEHT AT A 5E

o E TR SIRR I RRAR, TR AR ARG AT R
A KB B AR EVTR A T A RME R R
Speeger, 1R (ZRBBL) Cricl” /NI
WA AR R, ANFESE LR R BUE
5 150 I RS Sy R R E AN ISR 24 h R
CricI™ /)N BRI Az 78 /)N BR4) 2 B0 28400 9 K e )2
N, AH Crecl”/INERAEUT 58 RYIH 25k 2 ATk £ 0
ARG, 33X AT RE S H X0 AN [ 5% 224 L s 1
W3k AL B . Cree 177N RAE T 525 S B9 AR 2 1
S R BE I T Creel™ /)N UM 97 BRBS Y 5
RN L5 b, Criel /NRE RS RE, IR
Yotk AToh e, PURELZ | A EiGshE
Ul 55 LA B A B B 5 v RV R A B 4 AR A
TR

Ni %6 '™ iz IR A 5C 9% B (adeno-associated
virus, AAV) It SHY shRNA, 38 3o i 57 44K & 17 1
S PN U MV S CRTC IR R 1k, & BUHAE BT
AT B A S 56 e ) B 1 T R 5 % HR 2/ N A HE
WK, BYHFER B0, 7E SPT Hhxt Ak
VW e hr W BEAL, R R LR (tail
suspension test, TST). FST HAzhif [a] i 2554 i,
Ui B T CRTC1 &35 T A AT B 45 [ /N AR AE
TN LA . TR IE e T S Rig 22 0 A B AIAE /) BUSS
R R PSR S i 26 1k CRTC1 n] BH IE R Z 4
ARAERCIY /N FUAE TST . FST ARSI RIAGZE K, K
5 SPT Hp X A VA VA1)l - 5 ik /L S AR AR A T
R X AR B 2R R L TS, AR
CRTC1 & FEA# IARAE (1) — A S 41 1. 2019 4F
B8 KAV A i AAV A F-19 CRTC L i
R I8 15 2 1 1A S AL 2 (salt-inducible kinase
2, SIK2) 3Kk, [AHZSCI/NRIEE S CRTCL 2R3
KA SR pd /b, X REAL BEAY /N BUFE FST AT TST
RO Bl B (1] 55 0T BEZE /)N BRUAH b S 38 3 17 G
SEE W], WL X B CRTC 2R3k KR8 540
HBEEAT A R AR DI R 2

TEh, FAERIA A Vg AT R Rl e S AR R A
JEAT A K HEr & A MAEBRET N Crecl™
AN R B SR T M e A
RS I 225 Y HABAH L il se X B
38 1 5 £H 21 45 v i) CRTC .2 5 81 1 1 Al
PEEAT RAERET 22 Ak Cree 7 /NRAEIE R
R BT R R R IR, X ROt
SEAGYAPRIE I, WiMEE Crecl” /N
RN BRE IR R VENCRE ;. BHHEVE Creel”/NRATE
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XF 2 PR A m o UL R N (chronic
unpredictable mild stress, CUMS) FI& P 4E 38 #40%
(chronic social defeat stress, CSDS) P FNAREE 3h
YIRS R, S CRTC1 Y BV 1 7K -
P AR T BN R, LR 2 o i T R 1L
CRTC1 KV &3 fm, ¥ 5 CRTC1 A% 54 7% |
CRTC1 5 CREB W25 5k /0 17 . Crecl™ /N EUHT 4
J 2 A Ty 4 2 v i Bdnf'. Bdnf TV Fll TrkB mRNA
KAFF BT, MR s SR T (brain
derived neurotrophic factor, BDNF) % /K i &
BEA U RS R B, E AR IR AE A T D
BDNF 7K V-4 1E B AFE B REAIR 22 . Pl iE 50
YRR, 41 CUMS 1 CSDS ¥ L) K ig ZohE > 7%
SRR A IR IR0 2 2 BDNF Ak
E V. BN, fE AD SRR b % BT i
CRTCI % 5 /0 o S B0 S 5 5% (f
$5 Bdnf. Arc. c-fos M Egrl) /0 2 DL EAf5T
$E7n, CRTC1 ik T M B 6k 2k T B T i BDNF
FRIKTREAS, T RESAMART TR K AE R 2 — .

Granin FKJEFER Vef 1235 K H C 3 VGF 1A=
JIK TLQP-62 & BDNF- % 2 ik i i 32 /& B (tyrosine
kinase receptor B, TrkB) 175 ¥ % b 1% ¢ B 2H 1l
#B43, VGF fil TLQP-62 2>k fin 5% BDNF-TrkB {5
AT ORI Z ()IEYE £ W, BDNF A1 VGF
S IMARAE 1955 B A= BEMLHI 2 A OC . 2016 4 Zhang
A5 R B, Mg T BDNF e 3A 7K F-R i T #h 28 98 i
AR TN (R INTTFEAIC, #M78 BDNF Al 24140
ARVEF . Lin%: ) WF98 &L, VGF fii4 )ik TLQP-62
AE AL D I6F T e 28 2 A D) R S b 3% 1k, DR KT
BDNF/TrkB /CREB {55 38 ™ A= HrAm AR5 N . AR
YT AR BB, Ne 2 W5 s P R i/ UG
CRTC1. BDNF fl VGF %3k N, i shRNA #if
I S5 U5 1R ] CRTC1 B9 323k )5, BDNF Hl VGF %
B TR B 5 R i #R ik CRTCL ]
e /N BRUEE 5 i B Z2 055 1S 1Y) BDNF A VGF 1 3%
KT, W EE e T IR 2T R A IL-6. IL-
1B Fll TNF-o {8 % 40 g X+ 09 Tt 5 . Bz,

CRTC1 {4 CREB ) 5 2 3845 [K - 7] 45 BDNF
F VGF 1y 3R ik 7K *F-, W] g )& il CRTC1/CREB/
BDNF/TrkB/VGF iX — 1E 8 15 FR %, e BR 8 1 5
BRI T R A LT 2 — .
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B = AN 2] 2 agmatase ik [E, JLRER
s N AT 8 21 agmatase Fik FHYEAN I ; 2tk
BT 3697 1T 5 25 B AR Cree 17 /INERAE FST HH AR
hintlE], RSN FENCT He X} Creel/NRE:
A PRGN ABEH . 32— 20 A ST e T 15 5 B AR
RUFN Creel™ /N BRURT A0 B2 2 v HOR% SE A [H 5 2
(eukaryotic elongation factor 2, eEF2) B {LKF-
AR, eEF2 HYEBEIRILS S T N-HIBE-D- KA AR
Z K (N-methyl-D-aspartic acid receptor, NMDA )
LA CAnSEUEER) ARSI A ER, R
CRTC1 3 £ R4 AT e T 2 5 B ART T J B
A NMDA 57 {35 Bt 551 ¢ 4 19 P B 30 A1 2% Rz
Gy Ah, WICT G T A R T R (R S 3
B CUMS B/ INER I B I8 . PR AEA T SR RO i
fig BT R 12 MR VR YT L A B 3 S i CUMS A
R/ S5 BDNF 3K KF- . 456 CUMS AL/
SR & CRTC1 Al BDNF A 7K ik 5 B AIG, $2
7 CRTC1 F] il 2ok T i 22 4t ] 4% BDNF 7K -7
AEPUMARYER . 25 1, agmatase 5 Crecl™ /N AT
HERESRBIA G, IKT MefE & 4= 5 3 CRTC1/
CREB/BDNF {4 R 5 H H i YRI5
MG H KB, CRTCL 5T e 2 8] i 4= ML
A fpiE— 205 .

4 CRTC1Z 5828 e/E R

1 RO AR T8 4T Creee 177N BRI 83 BZ J2 R
Hh B AR D A BRI A B, Creel™/INBUHT
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B RN E PR, kP 2 LU REAN S e
RET PERRAR 1 . RG22 LM R 592 (00 Jog 1o 28
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B8 BRI A LR FNBTIMARIG YT R B H ], X
—ZERARIR, CRTC A7 538 [ Xo) BRL i S bt 25 388 o
RIGHFEAE AR P2 E R . 2016 4F Meylan 55 2 fii [
e 8 = FRASPTIMAR 245 H B A W8 VR TT Crecl™ /I
W4 Jd, TEIR YT AL R FH H A TT s [A] 5ik 38 Y vk
(open-space forced swim, OSFS) 17 Mjusk, £:4d
XF /N B AT — YR OSFS I3k, &5 SR B /R &6 97
CricI™ /NS ] 5 K367 /N LU C 1l 35 25
S, VAWML E IR BEIAR Crec /N SIAREE
7 BAE B & BG5S T A & #omR 525
(novelty-induced hypophagia, NIH) ', Z5J7 1Y
CricI™ /)N BT AR (35 0 /b . ok 35 PR ARG 00 4
CrtcI™ 7N R R ki 28 AT 38 P AH G HE R 3R AR IE O
TIE S M F AN 8 S 35 150 Cree 177708 BRUTE 25 TR
Rz 20 Bdnf, Bdnf IV M Z KK % 4a (nuclear
receptor family 4a, Nrda) 1-3H3ik, #E/R CRTCI
JE B WA WA S Bdnf R Nrdal-3 3235 b5 (9 . 18
PEF U TTIGTT Crecl” /IR, R IL I 7E OSFS Al
TST ., JGIFXF Crecl” /NRIC 5200, 176 NIH
Hr, IBYT I Creel™ /RIS AR I 10 2 a2 4 7
NS F A AR B IR AL 7R, CRTCL R %
I R R OA AT S P TTIRIT R R Y A
TSR T BRSPS 3P0V T . SChiikag
sORACE, XHEH AAV A5 CRTC1 shRNA ik
T 55 CRTC1 K IKHY/INBUTE FST A TST Hd oK )™
AEWTRAE . 20X w5 CRTC1 IR 1 /MR
AT CSDS FI CUMS ittt RIS HIFRPETT . SCH
AR ECFHATIBHIGYT , AT 24 R R W R
¥ CRTCI (19 R IK I B 13X 3 Fh 25 % CSDS #il
CUMS FIAR ALY B ST AR AR 17 . Wang 45 7 &
B, RN WK G gy 2 R T PR A N
(chronic restrain stress, CRS). CUMS £l CSDS #
R4 B2 J2 v CRTCL 98 /b, T & CRTC1
(T R 0 8 5 03 s BT JZ R s CRTCT 3%
IR AT BRI KR B BTAMARRCR . oI e AR AE A 4
S, YA OB R X SR GEhT AR 2 ]
B2 R A TS T S, L AT R R S s n]
SAPEAR B KL KI5 W TrkB . KIf15 1 Reln 25 . A
T 5 5 filh nT SR AR OCH9 CdkS/p35 A1) . B il
SRR as i RS UM G 1 2R 11 Bk T 5 fph 3 RN 28
fil &8 P4 B8 CRTCT M HE R 15 S Bk 2
AL LEHT AR W M 2T hi . S Ml B
S fih nT BV ok B R SRR, A RR R
b, B HTANAR 25 ARN-3236 J2& SIK2 () —Fh ik £

PEINHIF], 7E CSDS Fl CUMS #E & v 7 & ARN-
3236 4 2 HA I Tl 2 % AR AT AR I VEH
CRTC1/CREB/BDNF 555 i f§ A 5 T UL Hr M AR AL
% 3 18 3d F CRTC1 shRNA Bl & CRTCI [ 3%
KA ARN-3236 [HTIIARVERT o .

BB 2R, A2 T YA DI R Feak i
M 4 SRR FBTINAR s i A 6 7, AR A
% ARG (histone deacetylase, HDAC) 1l 5]
LB IERH B BUIARYE A . S GmBTinAR 2y
AN E o, MO I 9 HDAC 1 ) 7 SAHA
(suberoylanilide hydroxamic acid) 12 VEIGYT Crecl™
INEUR, Creel” 7N AE OSFS S 28 Y AN Bl st
(i) Bifi 25 Bof () A HfE RS T 0 2L, R BH SAHA XS Crecl™
/N IR HCMARE . 4K, SAHAIRYT S
() Crecl™ /71N R A 15 1) 55 A= /N BUAG TR) 25 7K F
F W] SAHA & &B4r k38 1 Crecl” /NN ABEEA T
. EEE, XANEEREGE T Crecl”/INRIGIIAR
FEAT AT LA 438 2o e st A 42 i R e AR A
H . X% Creel /)N B 2 K B4 2 J2 HDAC mRNA 7K
SR S, BRI HDACO ik fingh, k&
FHDAC W AISRIATC I 3 22 55 ) . SAHA Refli A=
RUFN Crecl™ /)N B 5 FIFTA L 2 4L 8 1 kb
BN, X EER Crecl” /NRALUE H 2L T 28 1
i, VLW HDAC #% 5KV F 2l 8 1 S AL R A8 1%
WX 3 IEARE: Crecl” /N 7= A AR RES T 0 Y 5
. 181 SAHAIRYT G, BPAE /N B v E R R4
)2 Crecl F2ih A BEIGN, Crecl”/NRETE
JZ 1Y Bdnf 1 Bdnf IV mRNA 2315 7K - i &858 i 5 1
R 2 Cree I /NRE B ARV N AL, Nrdal
Fl Nrda2 mRNA ik K- i 2 08 /0 . X 2L 58 &
B, 181 SAHAIGIT I Crec /N IIAR KR A
AJ RE 2 i JH T CRTC1 i BDNF Ji3 8 1 X Ay
HE A LB RFEER, AR Z 4K
K2, HDACHMEIFIAT LS5 15 J2 10 A 7
YEFH, W35 Bdnf 7l Nrdal-3 363k 59 BOHATFHE
PUHEIDAREE & 35— PTIER Ak, sS5Egim
1 25 415 1 S R 97 IR0 1 30 A i A8 3 1 — B
Jrik .

Zx BTk, M SR EL )2 CRTCL Al RE
B IR BN 5% €8 e PR AR IO R RIS 25 A H b
PIARYVE FH B 575 1), HAKHS T BDNF 3Rk IR &
{H CRTC1 J& A7 T X S 25 W% b 28 % A FT 5 fih
AT YA B SR AE T R A T Bl R 2
CRTC1 1] B2 AL GeHL P AR 245 7 H= Bt 245 1 14 Jit [
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Z—, CRTCI FRiktpar . BAAMARREM 3
BERIRT LUAE R —BA B RS T AT I ABAE 254
AL HDAC # il 57) N UList % 2 i )8 CRTC1
Jif BDNF 418 1 LWL 275 T — & BT ImARY T 34 .
TR Ty B FTA 2 2 CRTC AR FL M AR R H A 18 A
CRTC1 {5538 [t 5 Z2 Tl B S b 28 388 T 3R G i AH
HIREAER, RAEIRIT HPUE AR E & 5 i R
L BHESE— 05T

5 B OE

PIERIE R B AR L —Fi i 2R e
PRSI T AT B OE R . ST R HLE A LK
UL, FSAME, (AT —FpA R TR AR Ay b m]
BT TR, AU ] AY SC R R RE ¢ i B
THAE . NE SO, CRTC1 A g 5 15 45 BDNF/
TrkB/VGF {5 58 i . WCT HeBE 2 48 Fi 28 5 45
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Fig.1 The regulation of CRTC1 in depression
E1 CRTCIEMEREHHEEER
CricI™™ R Z R MR S PRI ) BT AT B J2 808 S 270 P CRTCL A 5% T . 5% T I CRTC1 AT figifi i CRTC1/BDNF/TrkB/VGFil #% |
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Research Progress of CREB-regulated Transcription Coactivator 1
in Depression”

LI De-Zhu™, NI Sai-Qi”, ZHANG Min-Jian, LU Si-Yi, LIU Xin-Lan, ZHANG Jun-Fang™

(Zhejiang Provincial Key Laboratory of Pathophysiology, The Affiliated Hospital of Medical School, Ningbo University, Ningbo 315211, China)

Abstract Depression is one of the world’ s serious health problems with high prevalence, high disability and
high recurrence rate, and places a great burden on society. The newly discovered CREB-regulated transcription
coactivator 1 (CRTC1) is highly expressed in the brain, especially in hippocampal neurons, and plays an important
role in dendrite growth, long-term synaptic plasticity and behavior. Since Cricl knockout (Crtcl”") mice were

/-

first successfully prepared in 2012 and Crtc/”" mice exhibited a depression-like behavioral phenotype, the
growing clues suggest that CRTCI is involved in depression. Our previous work demonstrates that knockdown of
CRTC1 in hippocampal dentate gyrus directly induced depression-like behavior in mice. Downregulation of
CRTCI1 expression in hippocampus is associated with depression-like behaviors in CUMS (chronic unpredictabk
mild stress), CSDS (chronic social defeat stress) and CRS (chronic restrain stress) mouse models, LPS
(lipopolysaccharide) -treated mouse model and prenatal stress-induced depression model in offspring rats.
Furthermore, abnormal CRTC1 expression or activation may be involved in depression-like behavior via SIK2/
CRTC1/CREB/BDNF pathway, CRTC1/BDNF/TrkB/VGF pathway, agmatinergic system and neuroinflammation.
In addition, CricI”” mice are shown to be resistant to the antidepressant effects of the tricyclic antidepressants
such as fluoxetine, desipramine, venlafaxine and imipramine etc., suggesting that CRTCI alterations may be
related with treatment-resistant depression. Histone deacetylase (HDAC) inhibitor suberoylanilide hydroxamic
acid (SAHA) partially rescues the depression-like behavior of Cric/” mice accompanied by an increased
expression of BDNF, the effects are mediated by CRTC1. Although CRTCI1 expression is disturbed in the brain of
depression-related models, whether and how it is involved in the process of neurogenesis and neuroplasticity
impairments in depression still needs further research. This article reviews the research of CRTCI in depression

from the aspects of behavior, related signal pathways and participation in the role of antidepressants.
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nerve growth factor, agmatinergic system, histone deacetylase
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