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Fig.1 The structure of CRTC2.

CBD represents CREB binding domain and TAD means transcription activation domain. The specific amino acid residues on CRTC2

differentially regulated by other proteins are indicated.

Table1 The Modifications of Amino Acid Residues in CRTC2

Homo sapiens (Prot QS3ETO0)

N-acetylalanine 2
Neo6-acetyllysine 228
Phosphoserine

169, 192, 458, 497, 501
O-glycosylation 70, 171
Ubiquitination 628

Phosphothreonine

Phosphotyrosine

64, 70, 86, 90, 130, 136, 171, 306, 368, 393, 433, 456, 460, 489, 490, 492, 613, 624

130(mouse)#, 136 (mouse)#, 488

#Special in mouse, absent in human CRTC2.
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Fig.2 The regulatory mechanism of CRTC2 in hepatocytes.

The diagram shows the activation of CRTC2 in hepatocytes by glucagon-cAMP pathway and inhibition by insulin-Akt pathway.
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TCL1A

SNF1LK2 Serine/threonine-protein kinase SNF 1-like kinase 2 (SIK2)

QSK  Serine/threonine-protein kinase QSK

NONO Non-POU domain-containing octamer-binding protein (NonO protein)
YWHAB 14-3-3 protein beta/alpha (Protein kinase C inhibitor protein 1)
(KCIP-1)

YWHAQ 14-3-3 protein theta (14-3-3 protein tau) (14-3-3 protein T-cell)
(HS1 protein)

CREBI cAMP response element-binding protein (CREB)

YWHAZ 14-3-3 protein zeta/delta (Protein kinase C inhibitor protein 1)
(KCIP-1)

SNF1LK Serine/threonine-protein kinase SNF1-like kinase 1

ICLIA T-cell leukemia/lymphoma protein 1A (P14 TCL1 protein) (TCL1

oncogene)

LST8 G protein beta subunit-like (GBL), mRNA; Unessential component of

LST8
~

—

the TORC1 complex

Fig.3 The protein interaction network of CRTC2.

Ten established CRTC2 binding protein and the interactions among them are summarized and
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{100 B PP AR 2R /I B AR PR BB AT T RS IR STK 2-S587
iR 1k 5 CRTC2 W1k (FAH G5 CRTC2 35 7 i AH
Ko JNEWI4HM T371 vk & Z ) PGC-1a 1 UCP-1
SR 1E H BE 9l 2614 SIK2-S58 7A 5842 Al A-CREB
FTesest o JBR ) At SIK 2 R AL S587, £kl CRTC2
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BERR A B . 75 IR U5 5 1A R PR SRR €2 T 17 4218
H1 SIK2-S587 MM A AR . T SIK2-S587 &5
CRTC2BR A AAH G, FIIRIT IR 45 & H21 8 8l 1
{if SIK2-S587A 4 LUy Mk bRk fEAR i v, AH
[ ZH 2 CRTC2 B BR ALK V-4 T i3 o B % L IR /N
B HH IR e 15 S MR PR, LA IR I 4L 2P PGC-1a
FIUCP-1 [f)mRNA 7 5 AR, R{EBAT A2, ik
R PGC-1o M1 UCP-1 FE PR ik i fi b SIK2/
CRTC2 18 i HL A7 H EAE H 22,

8 CRTC2IIgEXEL S HMER

B T RIS AL, CRTC2 HTh RS 2 Lk & B
Ui e SRS G R E e B
(Epstein-Barr virus) i O T 8 BZLF 1 8 [ 5
FIE, LIS T E CRTC2 25, CRTC2 it 4541k
ZI F1 ZI =X et b 345 ZP 3% 14 )% BZLF1 [P 3R1A,
CRTC2 5 BZLF1 HAEJG 45615 ZP I, WG i 8h 1.
TZAE FH 0 U B 1A R T Tl I S T 4 i o 123042
EE R OR SO0 692 5 75 M) P45 3 2 19 4 st e ) g P T
CRTC2 {5 5l g {3k CRTC M1 BZLF1 {1454, £ik
BZLF1 £ 71 )50 M 1 8 380

CRTCs 5 1 B0\ T 40 2 (4 10955 5 Tax ¥U7% LTR
PTG TEA OC . Tax PG LTR MIHLHI C20iE 48,
HE A W Le LR R 7 2 51X AN I R AN 4 .24
RILCRTCs FE 1 3 /N 7 A5 A& Tax 6 LTR #5% 7%
PE SRR 7. Tax 5 CRTC1. 2. 3 MEL454,
CRTCs 2% W4 Tax 75« CRTC M H80E o
REA p300HE— 22 B4, p300 M1 FLI0 1 FH /& 58 ¥4 Tax
LTI, I BT F CRTCs. CRTCs Al p300 5
T R PR LSS PR 76 TAXOF5 3 (1 HTL V-1 [
BRSPS L T Y, CRTC2 B A P4 S 4
i HTLV-1 85 E 2, CRTC2 (A2 1A KA
HE RN T 40k s 2548 VAR oG iR
SR T AR N ] HTLV -1 355 P 6 ] 305 L),
ZHLHA LTS DNA FEE L E 412 (1 &4 WEfk . EL4-
Gax 41 i CRTC2 ik N iff. HTLV-1 7E#k 241 i
W e s PE B CRTC2 #5312, CRTC2 A AN
KRS HTLV-1 8% VEH . FFFCER4t 78
PR P FIIHTLV- 135 P () 8 5 iR A L, A LA
5 DNA F3Ab a4l R A 4tk . EL4-Gax 4l i
CRTC2 FiA N M. CRTC2 MH7IA BATHE AN 5 R
N T 4 B P 1 s 25 44 9 9B AR K

TR B8040 B 38 A7 A DR e 8 4k ) (7 3 J 1)

CRTC HJ N ¥fi 5 MLM2(Notch coactivator Mastermind
(MAML2)) 5 (A il 75 22028, 76 I8 40 i 3 o e
%5 CREB #15L K K IAP, CRTC3-MAML2 il &
PR S AR TR RAS U A P DA 3oRh M58 R e (10
fiE o TRl G e SAR IR AEAE 5 3 B I PRI DA 491 4R i
WA

N E40 i RE(HCMV) AR S Bt L v AT
o AFE KL MIE 2RISR 3R EE R iE. VIP, Ifil
BT K IO HCMV [ MIE JE R 22k, XAt
Fi 1 CRE Ji3). PKA-CREB-CRTC2 15 5 i i 4k J
8. WMEEA VIP (¥, CRTC2-S171A RILHE AN
3, LAK&IE S MIE JER Rk . BTeL, 15 #E
T HCMV KL IV NT2 40 i, VIP 5305 5)
PKA-CREB-CRTC215 518 ¥, WiHFHCMV [FJCREMK
L MIE SRRk . R AP B R N MR
T AT REAL TG PR N HCMV s 55 5151200,

N T 400 1 I3 993 25 (HTLV-1) 8 443 ik frh
J . HTLV-1 tax 5 @16 CREB, CRTC2 Fi
p300 L /] 5 CRE AR 1 S 22 D1 4% 5% . HTLV-
1 EEgmAg 1) Tax $UAT 9 75 = Hl g, CyclinD1 /& H
(R B4 A, AR i B SRk R .
WU I T Tax #3E CyclinD1 [IHLH] . Tax 454
T CyclinD1 ¥ JH 3l 1 % CRE JoF, p-CREB [ I A7
7, Tax-pCREB H H & &K% p300 455 T JH3)
o FEIXANEFEH CRTC2 g Tax 454 L8 p300
FHE Y CyclinD1 JH3)F. Tax Al CRTC2 J [q] ]34
CyclinD 13F A4 N 33k, 1IESE T 854 FAH I AE - Dhfig
FHo K Tax 75 S8 T 400 b CyclinD1 A1 &, 4
B G A, fRHE B 0 S0, 386 ik eEen,

Rt A3 CRTC ] fE 2 i 5L K
Y. Wi LKB1 41 CRTC 3G PERd a0 . il 41
Mo LKB1 A 5848 35 (1) i, Sedln R I/ i LK B1
Wi $ I CRTC2/CREB % 56idi M. /R CRTC1 7EfiN
Hh = B, (RO RIS 4E e b CRTC 2
KETFE . IF HANE LKB 1 A& A 5 A 5
CRTC1 BRRAA LA K, HIL CRTCT ANEXIE I, 14
# CRTC #EIELN NR4A2 £ik. EEFRBABM
CRTC W fig Mk A, AR T LKB1 Sudlih—
ANSBIRC o 2 ANENE MR o CRTC KR A n fig
RKpes,

9 LICRTC2INRE MR < RIFEHEZ M A T
CRTC2 IR IL A ML 4B SR I ek 42 )
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CRTC2 & —MEE M) Hx LEE 1, i CREB,
SIK1, COP1, Tax 55 2 M i A HAEH, 7EBEDR %
KA LRSS S AR A e SRR R
FEARME L. CRTC2 B4 T B0 2 Fi A1,
U5 cAMP iz 7). %, AMPK, JirbA CRTC2
TN R R S R S . IR R — £ B
B 2 metformin, & /i (adiponectin) 1 MefE — i
7K (thiazolidinedione) (1) FEHEALH T AL HE T CRTC2, #B
I FHEAMPK (150 1 1B 4240 S CRTC 235 PR F
T BRAR Bl 532 o | R SO, AR ML 28,
CRTC2 J e 5 10 45 IR 74 A5 B Rk B i T2D
BT R .

JHE 0 7 £ e 2 v s S P 8 2k v U % JH B
HE A2 T2D TR — AN B RFE . CRTC2 i
JHWE S A2 (1) D Be B 411280 I FH A e 08 B 84 2450 0T
Hh BIFSEE IR TR IR JH U AR 2 R 38 CRTC2-siRNA
REA IE T2 DAY /N B i R, A A5 2 IF & Ny
TR 4730 CRTC2 R85 s AT i A iR
J7 T2D &AL —F B i 75 i

CRTC2H 355 PE D RE (138 -4 745 vl A ez
JIES RS BB FR 95 N\ Ty fi TGt IR B S A, D5 v
Bl FRE DR E, S ARR G S
P CRTC2 H A TAE FH s L &4, AT
ROB BB 2R AL S B ).
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gene silence by vasoactive intestinal peptide stimulation of the

CRTCs: an Essential Coactivator Family of CREB Regulated Transcription

Ya-Qiong Cheng, Yi Liu*
(Key Laboratory of Nutrition and Metabolism, Institute for Nutritional Sciences, Shanghai ; Institutes for Biological Sciences,
Chinese Academy of Sciences, Shanghai 200031, China)

Abstract Since its first description in 1987, CREB (CRE response element-binding protein) has been
widely studied as a critical transcription factor to regulate many important genes with various functions. A recently
identified pivotal CREB coactivator family, CRTCs is able to dramatically enhance CREB activity and involved in
multiple CREB regulated physiological events. Among them, CRTC?2 is the one best understood and its path/physi-
ological function and regulatory mechanism have been well established in the last decade. Here, we will introduce the
molecular structure and regulatory mechanism of CRTC family and then focus on the role of CRTC2 in obesity
related diseases, especially type 2 diabetes.
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