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The advance in the role and mechanism of

ChREBP in glycolipid metabolism and tumor

CUI Zhong-Rui”, WANG Jing-Ze", XIANG Yu", TONG Xue-Mei, WU Li-Fang*
(Department of Biochemistry and Molecular Cell Biology, Shanghai Jiao Tong
University College of Basic Medical Sciences, Shanghai 200025, China)

Abstract: High incidence of metabolic diseases like diabetes, obesity, fatty liver and tumor poses a great threat to
the quality of life and health. It is urgent to find more effective drug targets. ChREBP (carbohydrate responsive
element binding protein) is a transcription factor that regulates glucose and lipid metabolism. ChREBP can
significantly affect liver glycolysis, lipogenesis and insulin sensitivity, and promote the adaptive proliferation of 8
cells in islets, suggesting that ChREBP plays a vital role in the development of metabolic diseases like diabetes. In
recent years, more and more studies have confirmed that ChREBP is of great importance in the initiation and
development of tumor such as liver cancer, colorectal cancer and so on. This paper reviews the structure and
characteristics of ChREBP, its function and mechanism in normal tissues and various tumors. As a link between cell
metabolism and development of tumor, ChREBP provides new ideas for the study of metabolic diseases and tumors,
and its potential targets have a promising clinical application.
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X Bk K AL AW [ S g6 A4 (carbohydrate response
element, ChoRE)F} 345 &M 154 . ChREBP&Z A
IR A R T, BARKBL A AN, (H A
FLAE P U W 1% g R0 T 077 5 P =5 v p SR B R R T )
% 57E. 20094F, TongZEHl, ChREBPH] 0
ARG FE A R . S, BN S5 ChREBP
FEAN 5] 88 4 A e v A F S BILAREAT T IR
ChREBPZ 5 £ MRl VBT, anb JRw . LR
iE MR DL S e B A B, A FH AR 9 B AR 4
LA A0 PR 2 [A) R SR e Bt 1B B A . AR
W 73T 104 ChREBPLE IF & 4 ZUF I v 1) D g
YE RN T FEE R, T EE D9 A A 2 T AR e 1
B FERIIE ST B2 LR ) LB R VG 7 3 A

1 ChREBPHIZEH X FFm

ChREBP & T~ 5 11 W5 Jie - 1 - W e - 2 BR B R
(basic helix-loop-helix/leucine zipper, bHLH/Zip)#% %
K, FEX 5T EZ195 kDa. ‘& EYFh A & LR
S, FEAS KRRV A82%MZIERR A AN
ChREBPTEFNEAINE T 4H R iR ik, 12/ ik
5. BRI AL rh R REY,

CXBLChREBPAH P LA : ChREBP-ofl
ChREBP-B"', ChREBP-af#]Cifi &4 — MbHLH/Zip
ZERyI8, 4~ S ChREBPS5 ChoREW IIE-box s &5 ik
H I AR B 6 45 14 (leucine-zipper-like domain,
Zip-like)F1 1™ '& fili % IR [X (proline-rich region), /5
HHR-EAFRAMAELEH. ChREBP-af NG H 14MM%
5E 1% 5 (nuclear localization signal, NLS)F124M% %
H{% 5 (nuclear export signal, NES), 5 it H 410
g M Nt AR 57 [X 25 5 88 7 0 K a2 B (glucose
sensing module, GSM), A4 —MICH & E KP4
il ChREB P %% 35 i7% 4 1 X 35 RIS B 4770 i) 3 (Tow -
glucose inhibitory domain, LID)1% %5k s o £ 7 2H
4 (glucose-response activation conserved element,
GRACE). GRACE45ChREBP-offJii51k, 1Mk
i LID#H|GRACE & fk, F&{KChREBP-aif 14 (&
1). 5 ChREBP-a#ftt, ChREBP-BEH/>NES. NLS
MILIDIX {%. ChREBP-B A GRACE, % HLID, {f
]38 4 B A4 1 R B A TR R D

ChREBPZ % & Wi 4z, mibisct ., BERRIK
R 3k A2 TR 9% AR 2 1E 5 - i R K T B (xy lulose-5-
phosphate, Xu-5-P). % %]t -6-§ & (glucose-6-
phosphate, G-6-P)Fll 5 H-2,6- 2 (fructose-2,6-
bisphosphate, F-2,6-2P)7K~F- - Ft, M FE{icAMPIK

I OE B H LB 2 A (protein phosphatase 2A,
PP2A), {EChREBP XML, HINDNAZ &I
PE™. ChREBPH¢ ST, HNLSHL i 5N E
Flo (importin )45 &3 A, 1EA% N S5 Maxtf & [
X (Max-like protein X, MIX)J 58 44k, P
IR AR U DY SR AR 25 A B BE R JE 3 i
ChoRE, PGt YUk, JFEREA fIcAMP
AAMP K380, 73 5] 0% & A3 A (protein
kinase A, PKA)FI AMP K i 14 55 (1 Bl (AMP-
dependent protein kinase, AMPK), f#ChREBP#§IR
s 14-3-38 A S5 RL I ChREBPSE &, BHIKT
importin o 5NLSA7 ff145 4, {#ChREBPE iz T-4H
MR, NEEBE SRS R P gh4k, ChREBP-a
RENF 715 F ChREBP-B#K A", ChREBP-a/MIxE &
{AFTHNF-4a (hepatocyte nuclear factor-4a)p[E] i it
ChREBP-B)#4 51",

ChREBPHIVEPEZ IR . LBiAk . BEIEALSE
Z M S R B R R (82) . anHT AT, BRI AL
ChREBPEAN. T-AHME T, W PEZ3ME]. B 1 Bk
&4, ChREBPHIMEILAL . £ BEAL S8 B 5 1210 78
AU G B FOE R IN- L 2 5 &)
P 5 F2 i (O-linked N-acetylglucosamine transferase,
OGT), i SFChREBPHEIEAL, HimLeetimE ",
I R HHCF-1(host cell factor-1)/r5"". ChREBP
F1h 480 4 PN - £ 1% 767 4 Jie 42 11 (O-linked N-acetyl-
glucosamine, O-GleNAc)ILGERBEKIZ RN T
ChREBP & fig!"7 . 3 il b 3% Ak (0 35 16 1 F AT ot
Ser140/1Ser1 9647 . [ BE R AL BELIT, 2R W BERR AL 1K)
TEPERD R s 2 R R B L R 2
HF2P300, fliChREBPHILys67247 15 L Fifk, I
5 ChREBP#: i £ 20204 (R 5 R I, 7 1Y
BiEE B, WmilERrEL, MEEiEST
ChREBP [ #0352 4 T 12 R R~ Mith 2 5
ChREBP ({4 | 5B, A fe YLRIN B-F2 2 T 1R
2.1 2.1 i 3 {2 #E ChREBP 5 14-3-3 2K (1 M LA
i, 40#IChREBP A%,

2 ChREBP#EIEE B2 y1E R R AL

2.1 ChREBPZERTAEX 5 BYE AR B LI

JHF A A A AN D7 AU i) 32 2245 . ChREBP
ST HE W M Sk A Bl (de novo lipogenesis, DNL)f 5%
B SA, EFIEIR I A R AR A B A 2 iR AR
SMEB R R R A A EE - HIE
ChREBP i B A5 /I b0 S5 & 2 T v I8 07 2 S 0k
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Ay JFRE P R 7 AR BB mRNA K T AR, JF
i T FR 2K (ob/ob) /N BRI M A A AR 1

ChREBPi& nJ 838 1 75 T -Gk 04 H i = B e iz 2
(microsomal triglyceride transfer protein, MTTP)3&
TR AR A2 P i 2R 1 v i, B s Mg i e BA
_E 4275 ChREBPE fIg i A1 L fi 7 5 1) A 9 Hh 2 2
ZAFEM(K3). ChREBPAEJBE B 2 85T A A
il ZHOFFFEY, ChREBPX [ BUR M A
AARFW o = KR (high fructose diet, HFrD)
/I Bl R AF A ChREB PG Al fie 3 B &5 3K PT,  BAK
JFFE i B ChREBP F) 8 2 ik 2 /s B FR) R B 3R U/ M

NESI NES2 NLS S¢il%

HBBEEE

Serl196

Ser568 Thr666

RN 2 B R 9 B MO Y SRR — A R
i, WA RAFEIARRRGLE R, Jois% R iE
ChREBP X -4 457 JH ik Ji I 2 S0 PR A 4 B 7 28 M
FaA R U7 ; Benhamed2:”" & #, ChREBPYE =/l
TR /IS BRUPFR I HP RS 38 o D P U 5 2L

X5 a6 i o3 an AN YR T 1D B2 (monoun-saturated
fatty acids, MUFAs)fIF1 22 7 %, H.ChREBP[#5
IR R e A B A LRI T (stearyl-CoA desaturase-1,
SCD-1)Z 5 H A [ JIg o7 % 1 A ai A/ FH (B13)..

[Ath, ChREBPX iR & 2 SO 1) J& v B2 T
e, RITE & AR IR &+ ChREBP U fif i 2H 1k

ChREBP-a

Ser568 Thr666

--,m,a--mu%ﬂ-mmm— -COOH

Ser626  Lys672

ChREBP-§

-COOH

Ser626  Lys672

ChREBP-offIN#ii 5 LIDMFIGRACE, A~ 54 45 Fi %} ChREBPiE 14 (1) 1#%; NESHINLSSChREBPHIZ A 5% Ciil & &
JZERX . bHLH/ZIPH A2 A R EFHEFE 45K, [[IChREBP 5 4 R MIDNA 45 & % . 5 ChREBP-affitt, ChREBP-BHAN
SREILIDAE, PRI T 7E AT A0 3 4 W 2 A T #8H B & 1t « Ser568. Ser196. Ser626HMIThr666 % W AIBEER AL AL A1, Lys6728 LMk
0T A5

[El1 ChREBPHZ5H/REE

EREENT

!

A F-2.62P
A G6P —>
A Xu-5-P

TIRFHT

W cAMP A PKA 2Rt

APP2A A AMPK k2

\
PN

A

Serl96 ]
Ser568 1066

(Rt —

) —

YL, PKA{#ChREBP{Serl 96 F1Thr66647 £tk a4k, f#iChREBP514-3-37F (A48 & JF AR . AMPK/{#ChREBPY)
Ser568h7 IR, MHIChREBP Y HELE N B34S & mibER, Xu-5-P. G-6-PHIF-2,6-2PHJ7KF EFt, FEKcAMP/KF
HMOEE A RRET2A, ChREBPZEBEMAL, #E AN SMIxZS & R 5 WA 8 LR % 5% . ChREBPIIFEE:AL . 21k
SRR T B A T Y R L SRR

[Z2 ChREBPHISE{L
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A BRRARFRUME S
4R
Eﬁﬂa?;iiﬂ VA meEHRE A Bk
A! ug;&m ,\f& <= APAHSA t
AppAR g : FGF21
CYPSB! W SREBP2
ﬁﬁ”amﬁﬁm A iﬁﬁﬁUP:Vﬁ;ﬂtUPR
A LPK Vigaaasdhia ik
A EauE <—A( ICP1 \/HHD
N ChREBP &@‘@A
R % \‘ iy m, ,,:“
A BB < AGlut5 yeln
s ! A HB-EGF i ;
A RORy By
1 A TXNIP
ATXNIP —p A | o imaas
A mREEE = sy . —
‘ - v V Tug!
AmTORCI W Pdx-]  — A B ERETIREREES

W ARNT

%3 ChREBPZEIE % B2 Hp1E R KA

MIVE e, R A i AE W] 2
JEJREFIAH DG LR B R K AR 1) B S R 2 — o b
BRI, M R PE A R 2 . HFrD
B 4= /N BRUFFChREBP R GE M N, AR AR B 4l Ji
JEWiAE T . 1 ChREBP4: B 5 /)N B AN 32 HF D,
fiig i 12 & B (fatty acid synthase, FASN)ZE [ il & 1l
RIKPEAC, PERS BN, IR IR ORE, o
JRRAEM K . A% & R 5. ChREBPS T JIE )
TRIPHLEI AT e 2, HFrDi% 2 ChREBP#IE, (ZiE/HT
Y1 it Py RIS R R 4T 4 40 B A= K IRl F (fibroblast
growth factor 21, FGF21)E[’]}I‘?%_, I/ BT 28 0E &
AEP(EI3); ChREBPI AJ LA i [ 06 7 e 17 5 LA
¢E & 8 -2 (sterol regulatory element binding
protein-2, SREBP2){) 31 DA il JH i 15 52 5 1,
1% 5 E [E 17 -12a-F2 10 B (sterol-12a-hydroxylase,
CYP8B1)3 ik LA gk IH [ B s, 9 HFrD 5 &
(¥ FEL [ 2 i 1 PR AR 9520 (P13) st T i
&R N AEHT & 8 A [ B (unfolded protein reaction,
UPR) I % 4 BT i A, 001138 B PR UPRIF 0 fie
FTTUPRPY(E3): thsh, &R S S
ATPANSZ 12 | () AR AN R T A 0 R, b
ChREBPAJ ¢ 3 i J807% $E AL RILPK., - 54100 o] B34 7% IS
W R I T S 4ERFATPAR RS, I8 ATP 2R 1l P £ 1)
FFR A0 (K3 . X g FHESLE T AFChREBPYE
HFrD 4 B IR 505 A B 5T A2 i 4E 47 B SR A 2 A
ST 8 ) E AR . AR, Kim 2P/ &R

Lt A

% FRS  VEChREBPREFR SLIRIE ], XS JIHFrD
SRS, 2N maEHEChREBPEE 3 F4E
. XAl H T/ MNAChREBPE SR &, HIRK
K& FWEALE /N R A D T I 2 1 B 77T

82, JHHEChREBP & i 15 AR Fa s i) O g [A]
T, —HMZS5 THIRDI AT RS FE AP
f&, 5 — 5 B A X HTHFD 5 1 JF 85 14 1 2
YEF, 2 SRWE 52 o b 75 B0 e s R 1o SR, JHEJE
P28 5 i S AR R A = M e BT, /AT
i B 2R ARPUA I 57 B AR 8] 5K R 1) B2 A Atk
2.2 ChREBPZEBERF4AR A HY1E R R AL

N ARG 7 20 2R AL HE B 6 7 2H 2R (white
adipose tissue, WAT)5 15 8 g [ij 21 24 (brown adipose
tissue, BAT). ChREBP{EFFHIEITALZ A BI1E AN

fEWATHi, ChREBP #3545 % & 2 SUs M
(B R R BV AERE & T P e 2 Rk JRI (type
2 diabetes mellitus, T2DM) /b4 [ i il 4L 24 h
ChREBPRIAP#K, $#E2/RChREBPHIRIE 5L &
RBORE I SO AR B, HHL ) AT BE 2 HEHEQH//\
ChREBP ] 4 i g 10 Mk 5 B A, AL g
WA BEAR G FE Y B8005 52 Ry (peroxisome proliferator—
activated receptor y, PPARY)#3% 14", ChREBPiAIE
Ik T T RR AR R ¥ L i I R (palmitic acid hydroxyl
stearic acids, PAHSAs)if i, 2 1 5l J 1 46 4 F5 1
AR JERE S SLANG F i S R /il &5, DASE iR ik B 3
UMY (E3) . HermanZEPt—2 R, RRIIK



442 AR

33%:

B 1/ BRI W7 412t ChREBP-P 3 ik T % 3 5 B
B ZHP, MChREBP-aXIEHEFAL, 2
ChREBP-Bfj EChREBP-a] £ 1k 5 i & 2 BUSPE AR
Ko Bk, AEMT4Z{ChREBP, Ji:HJ2ChREBP-BA]
REAE N TN 68 5 ZR AR BURTRE JR s 2t F AR B4

fEBATH', ChREBPJFfIF 2115 4 & il i 2 Bl
IRV OGN 7, (B R AR IER . KatzZP
I, ChREBPA 3 R R 38 2 A0 25 B 0T A 175 10c
# M1 (uncoupling protein 1, UCP1) A Eif, #4hn
LRRI AT I, B R AR A (EI3) . iz AR ]
fit NChREBP-a/5, [KIABATH H %31 T ChREBP-at,
i CAREBP-B 1) 238 7] G JE 5 /b DL 2 A AR 557,
SR, 20204EHT 55 B, BATHIChREBP-BHE %
B T SRR SRR SR I R R 3R
LA Dio2. UCPL&E/ = #EE R Kk, /P BAT
72 #AES s IR IR 5 N BAT P #1| ChREBP-B i
A SEChREBP-affJ R ik & B &1, = HaRbt,
$27~ChREBP-B [ g /& —Ff ™= #i il Kl 1. Rk &G
FZEH], BATH ChREBPA [A) 3V A% T v i 15 6 &
FZE5, HinFEEBEBAT R #ORE 2k 4k 5
FBEAR M%) H (19, ChREBP-ofbl T J2 53 & fr 4
o MeAh, fERARMEKMETT, ChREBP#@ S S N
JEVERE WL 1 & A S BATHIE AL, PHuid, X
H5REARA RN, B2, ARG, ChREBP
Al Re 1R e A A R BN, P A B BT RS 9 1
A R
2.3 ChREBPZE/BA 5 R B94E A R AN

ChREBPTE /) AR i b 1 7 FH 2R 307 ] 425 4 AN
SWERW . £, REERERZED
GlutSHE e, it 90% e /N h AL, /b3
OGN TR N BT AR

WIFT A, ChREBPA: £ b5 /) B HErD AN
5%, HBLEA B A E s AT Y, T ChREBP
JHF U S 2 i 2/ BRORTHF e DA N 52, 8 B B 2
AN 52 32 EL VAR T FT 44 4L ChREBP ik
BRI, /N ChREBPXS /) B S i 57 /2
WM. A5 8RR 5 MR PR ChREBP (IChKO)/)
BEHFIDALF S, AW Gluts. SERHK ARG, ki
f BRI S5 AR B 1 R0 B b, T EUR BB USCAS
KA RS, 72 AR g i R R R AN 5k 25 A
i 52 R I (E3). 2, /NEChREBPTE 4 5 FLpk
i 52 H ke 7 B EAE ], (HIChKO/N R IR EF I H
ChREBP4 & i B /N RIBEE R FF 2R 1E, SR IX P
BT REIE 5 HoA ZH £ ) ChREBP A 2%

2.4 ChREBP7ZERR 25 EER R ALH

KT PANNEIG T, JCIH 2 & R 2 pAN M G 5
(R HARHL ] R 2R R BB PR AE FE I O FE R KRR
SO B, A 2 BE 1 ChREBPAE 3k PYH Al 38 5 5 4
M ZER A RE R BT, ChREBP i35 4 41 iy
JAIAAAT R 7, fieyelin D2, cyclin A2, cyclin El
eIk, (EakBYn g (E3). HFChREBP#
WO JE A% 5 DNASE 4, [k, ChREBPH|
e B USRI R A AL, XA RE AR T R &
B ARG 5 20 S A 1 = AL . ChREBPAR ] 3 it
WOE 2 MR, W RS S YEEGFREA KB
(heparin-binding egf-like growth factor, HB-EGF)#/l
RARFZIN)LZ 4Ky (RAR-related orphan receptor v,
RORy), {EitBanfug s ™ “I(E3). bk 7 BB
IR 7 A1 T e ¥R EE R 2 41, ChREBPAE Jy bl iR AL
e R T, AR AT REt i A @ A (2 1 p AT i
WahE . bR b, NEEIRICEINS 5 P M
s I 8 B 5N T e A BT 52 B TR S R A
o 3 P AR M. ChREBPAZ 75 2 5 Hodh 5 £33t
— LW

SR, 3 5 %) R 2 R 2 5 R P T T o R AR AN
DiReszdin, UM AR R MR
[ 5% B4 i ChREBP I R ik 75 2> 5| A g g 117, %
HIChREBP 5 i bl 51 2 1) B2 1 W8 I 25 1 A7 7 AH 5K
PE. —7Jsii, ChREBP 4% PR 6 Uik i A AR
FH & F (thioredoxin-interacting protein, TXNIP)Z 5
KRR B, WAL E I R AR
(mammalian target of rapamycin, mTOR) A #]I i
ChREBP5MIx4 & X ChREBP-MIx A\ 1%, f#TXNIP
R 2k 0D 38 T ek P A AR R i T (BI3)s B
— 7718, = pEES B4H I ChREBPHIHi|PPAR0Z %, 7
it PEL A PPAR axef B2 i fr) £47 4 FI*'(J€13) . ChREBP
I o BAH L ) 2 T ) W B R R PR, A B R
telmEYE A1 (pancreatic and duodenal homeobox-1,
Pdx-1) LA 75 5L )& 52 Rk i 1 32 £5 [ (ary] hydrocarbon
receptor nuclear translocator, ARNT) A 1§ /EH, M
TN BN L I RE R RS (E3) . IR ST R AE A
PRI B8, RS i s i) ChREB P 7] BE
23 i1 B B i T e R S AN S R BENR EE 1 . DRk, 4D
#i| ChREBP ) 34 5 1 2 10 I T T2DM I FEI& 12«

— AN, ChREBP-on] DA 55 ChREBP-B 4%
o (KBEI ChREBP-a 247 T BAHI K AT A, &
i ChREBP-aift N4 M1, JF45 & FIChREBPAI R
FIbEEs AR AT A B ChoRE, X5)ChREBP-B#



A g, 4.

ChREBPZEH A5 A AR B4 A ELHL O wF 7t e 443

%, REEBANMIE Y. ik, ChREBP-BH
ChREBP-a A% . i Ji<J7i i % 1 1% ChREBP-BIf) 3k
KFTEE, T H| ChREBP-o & F A 5 1 H F
TIPS S0 AR R R Y IO T MR
ChREBP-BIA: #EAE I DL K ] & 0 175 3 1 2L R 3R A
PSP T B LA . Sae-Lee 5™t —BiE W], B
40 e ChREBP-B 1] LA B B ChoRET 12 H &
HIRIA . XK 7 ChREBP W 0 2 [a] ) e 4ot 1
FTHLH, AT PR RE N AT A AR & T ChREBP-BIY)
FAETE R
2.5 ChREBPZE & X5 9 /E R B L5

¥ /R ' 993 (diabetic nephropathy, DN) &t J& 7
B LI VR (P48 P JRE Ve JF AORE . V12 RPN L A
T25 TDNIRIGIERE. B LI, T2DMEH &
WChREBP/K-F-Thi, H5ZRRIEAME T,
FETNFa. IL-1BAIIL-655 M IfLiE K~ 2 IEA G, 1
EDN B R I E W] 5P, ChREBPHA[ it 5DN
HIRHLA" . Zhang& HiE SLChREB PR I o 4 ik
%7 % (streptozotocin, STZ)i% 5 /N R DN & e A
TRAFAER, ETIE 7 ChREBP5 DN A HL il 2 1] )
Hk % . ChREBPHH I FITXNIPKT . g
mTORE A4)1 (mTOR complex 1, mTORCI)if 4
| 240 H Tug ! (taurine upregulated gene 1)#5 %1%
P DL SR 4815 S 87 (hypoxia-inducible factor-1,
HIF-1) J AL R ) 5 (R EDNOR ™ (F13)., ik
b, M SR R SR AR B ) PR P I B K R A
RSB /NBRAEAL AT /NE (B 5452495, ##Fi % ChREBP
Je AR FE P FASN AN 2, Pt 4 g A R AL B (acetyl-CoA
carboxylase, ACC) )ik & 2 1 n'); 76 7 % ¥i-6-
% 1% 16y 4 11 7. 5 (glucose-6 phosphatase catalytic
subunit, G6ope)iit = FHUK /N 551 5 Hh 052 2|
ChREBP/ SRR, FECE /NERyE b7 52
BN, UL HEN, ChREBPASHERM RS 5
IR AR E

3 ChREBPZEA[E] B LE 2R B94E A AL

KEIEHE 7R, ChREBPSMEA # V) K R .
1E N\ BT 4 it 5 (hepatocellular carcinoma, HCC). FLHg
TR 8 g A 25 B (colorectal cancer, CRC)4H
4, ChRBEPHIZFRIA/K-FHIE M TIEWAHL, &
WJChREBPZ 55 2 iR 1) e A i b e, HLAE
AR R T 5 g B B AR R B IE A 21T,

ChREBP & 5 86 [y B PR R 454 F B 5 147 6
fEHCCH, FBRChREBPJGAKT/c-Met3E K 5 5 11/

B4 B ) R A FR A M RE PR BRAIG, I R mT R
H1ChREBP[¥ #1 J£ [{FASNA 5");  ChREBPI& i it
7 $MIDI1IP1 (midlinel interacting protein 1) iX,
Wi e-Mye - ilp2 R AR B0/ ™ (El4). #ECRC
th, Smad-7Z ZA4LIH T K72 (Smad-ubiquitination
regulatory factor 2, SMURF2)i# i &5 (B (A IR /2 {1 13
ChREBPjZ ZALFIFEf#, LLKFLI (flightless I homolog)
{9 ChREBP [ % 5 3L 40 il [ -7 401 5l CRREBP ) i
P 35) Bl 400 1) 45 L P A i o 3 A 7Y ChREBPR
BRIAT % AN, WS p S35 3 N lp2 1 2
FESE, R H AR G R R e 1
tE4h, ChREBP I fie it $E R KISCD-15%0k, —7J5
1% S b % - 18] i #4 4k (epithelial-to-mesenchymal
transition, EMT),  —J7 [fl 522 Jig J 1 41 1 LA A0 |
JEE S R PTEN TR P, R 3 i Rd 1) 8t e 721 (1 4) o
X7 ChREBPAJ i iof A 3 Jig Jo A S 5 T 42 w1
B 5mERNNBEERE, S5MRERE. T
HCCHICRCH #2) ¢ I it 3T hRE 340 2% K P2 W) (advanced
glycation end products, AGEs)i#5 5 /)75 V£ % (reactive
oxygen species, ROS){# ChREBPZFK ik T/, itk fi
AN IR TN (E4), DR T R U S R
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