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The role of Hippo-YAP/TAZ and Notch signaling

pathway in liver fibrosis
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Abstract: Hepatic fibrosis caused by viral or metabolic chronic liver disease is a major global health
challenge. Hippo-YAP/TAZ pathway and Notch signaling pathway play a crucial role in the progression of
hepatic fibrosis. The classical core kinase cascade of Hippo pathway inactivates transcription coactivator YAP/
TAZ through phosphorylation under the action of a large number of external signals, thus regulating cell
growth and proliferation, stem cell regeneration, tumor formation and other processes. Notch signaling
pathway is involved in the occurrence and development of liver disease by regulating lipid metabolism, IR,
oxidative stress, autophagy, inflammation and fibrosis. In this paper, the effects of Hippo-YAP/TAZ and Notch
signaling pathways on hepatic stele cells, macrophages, hepatic lipid metabolism and the interaction between
the two pathways in the process of hepatic fibrosis were reviewed in detail. This paper not only summarizes the
research status of the two pathways in hepatic fibrosis, but also summarizes and analyzes the existing problems
and future directions in the study of interaction, aiming at providing new targets and theoretical basis for the
prevention and treatment of hepatic fibrosis.
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JH £ 4 Ak 2 BT 12 1 1) 3 (7] s B R Al
T 3 JE A A AL () 00 BB B o HEAT VR 4EAL T
BH 1S 1 208 B B F e B B k. TN . ARV RS
4 A 5 14 B9 (non-alcoholic  fatty liver disease,
NAFLD)/3E 1 K5 14 g W7 ¥ 1 % (non-alcoholic
steatohepatitis, NASH)FH AR AH X 2% WL 505 51
e, AR YA ST A A P iR s R
SN, FEE DU AR YN (hepatic  stellate cell,
HSCs) 2 21| 40 S s A N T 77 A2 R = 40 i 41
J5i (extracellular matrix protein, ECM)JTAR. 1E%H T
INIEER R IR S S B P 3 R RRNE I T
RILAR T NATRE A e LT GR, H H |
) TCHETEE B A 4R VR 9T 7

Hippofs 5 18 % [T Ui 5% B 248 K] 1 Yes AH %
£ [ (Yes-associated protein, YAP)/HEAPDZ45 &
7 B % 53 H 305 X7 (transcriptional  co-activator
with PDZ binding motif, TAZ, KL AN
WWTRI)E T £F 44k IHS Cs X LR T 4 2 it o 77
FERENIZER. IAh, YAP/TAZIE 516 T 1
FFEF 4L ATHCCZ [ 473 i 1+ 0 L (1 #6154,
ZhoZ PRI, FERFAE R B i F2 A Noteh (5 5 18
A TRIRARAS , (HAENEFEFINASHTS & 3% =
WoE, AE RN — PRt 4 R e 1iE N A R12 &
{55 . Hippo-YAP/TAZi# % 5 Notch /s 5 18 2 £ JH
JUE 5 5 B0 HE IF IR 9ORE . AR R R E LR
g, JCHOR A4 gt e b 18 T B O E EHIME
. B, AT R S S 38 B 72 41 44k rh
IIVE AT 7 IH AR Z .

1 Hippo-YAP/TAZ{E2& &

1.1 Hippo-YAP/TAZAS S8 B HYZH AU K Th E

Hippoif i /& B i Rl 45 5 K & ALK
BT, 7EMRLEN i AR A

25 LIV LN P Hippo i 8% 1% Lo S Z0 I TE K
BHMUESIERTY, MGEAMECZA. HMiEZR
BEF R CHL ) L T A, e R R W 12
(mammalian sterile 20-like kinase 1/2, MST1/2)}——
SZHRE H 1(salvador family WW domain containing
protein 1, SAV1)E A ARBE B A FH- BT et I 4001 33
BFLATS1/2(large tumor suppressor kinase 1/2)-
MOBI1A/B(MOB kinase activator 1A/BYE &1k, 2

JELATS1/2-MOB1A/B&E & AR A I 18 5% s L
G R YAP/TAR S, R 1L KT YAP/TAZ 5 14-3-
38R 145G R R R DA B A B AR 1 A S YAP/
TAZIEfR . 2%, M Hippofs 5 B 2 47 T4k
AU, MST1/2. LATS1/2/2&Hippofs 5 i B ikl 5k
IO E A, MSAVIL. MOBIA/BYE N
FH, B8R TMSTI1/2FMLATS1/2 83 4k 508 ik
M, B, i FRIAMST1/2. SAVI. LATS1/28;
MOBI1A/B¥ S EYAPFI TAZ I 2 o Jii 52 157 A1 B it
whn.

1 Hippoill B SZ NI, 2 BERRILIYAP/TAZ
WK% STEAD1/2/3/4(TEA domain
transcription factor 1/2/3/4)¥ %K 1454, YAP/
TAZ-TEADS &k 32 BLid it 5 K i 3 5 7 10 45 6
Pl PSR IA, WK S a Ll &
Tan A . R R AR, ik, YAP/
TAZ W A /K F A0 40 il 72 A 288 45 R i ik
Hippoi@ #iE M. kA, YAP/TAZIE W] DL HAh#%
KR FAHS A, HIE TS B Hippoi& /4 LAM 1 2
IR EEAE 5 T
1.2 Hippo-YAP/TAZ{Z S 1B B 5 ATRE LT 4 &

1.2.1 YAPA I i 4 4 69 %o

YAP/TAZ{EHippofs 5 1@ & H o] {F Ny — A~
AT 2 %05 5@, a4 gEs
RIEW, B R, TR RFR YAP/ TAZRT B 55 %
UM R A . IR AE SiG i Thae, HoE
R 7] 322 52 Tl 210 i P 286 BTS2 5F ECMATLBAS 5 TR 3k
e J1. L, YAP/TAZH R ET 440 vl 1k 5 3
JRTE R SRR R T U R R AR 7T R
B, BT Sk R 4k YA P R AT 3 B A FH
HBCCIL, BRI . 5INEHM R,
MannaertsZ5" TR 7T R B, YAP 4R 5 1 BEL I 571
4 A 55 (verteporfin, VP)HF &M 6T CCLi75
SRR R, o] b 4 A R SR it
ALK T BB 2 F (collagen type 1 alpha 1,
COL1A1). WIERE H T8 9(myosin regulatory
light chain 9, MYL9)F14E 45 4H 414 K[ T (connective
tissue growth factor, CTGF)HJ#Kik; Ff&KICTGF
T JET A 20 R 4 B R YAP R BE R, 2
HSCHUSG PR 20194/ — I 78 & B, 7EHSC
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FIGMEE, 5 FEIERHSCs R IE ] O LS
A EE S Puik(antibody to cardiac ankyrin
repeat domain 1, Ankrd])FICTGFZRAK)EEY i
TR, Hi 2, Ankrdl FICTGFLLZ
W HSCHUE ARG E 415 S, YAPH] BEEHSCI
T BB BOR T BN R IE . BRI, YAPTE
HSCHHROE « H95H DL R AR 4Edl R A i 7+
SrEEM A, (A BAARRENSEA R T —
BT

1.2.2 TAZXF AT Bk 47 440 69 %5 o)

A AH I ST R AR T T 4 i AE [ v 2 A
TAZK) L, HAE AL A BE [ P 38 1 5 nTAZ
EFENASHE 4tk kAN . WangZ " BF 5t &
M, TAZFHE R SEARED RS (Indian  Hedgehog,
IHH)/ENASH & I m 318, TAZBIUTER T LA
0BT B30 4% U 6 0E A A T AR 44k, (H
ANHEFH AL AR . THHAE N — M S HSCs 41
YA LR I W R -, 5 TAZAE HAEHENASHAH
KT Adetbit b k¥ 72 R R ERMEH. Al
M4, Ef%E R, TAZ ERPIFUR TNASH
BE, FAECCLIE R T TAZE AR IA %
AN TAZR AP —Fh LA AR BRI
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o B T8 P RN ASHAH S 21 440 3 i 1) o
oA EAE N, R AR S R EIRATE AW

2 NotchZE@B &

2.1 Notch{5 S 1@ HAIH R K I BE

Notchill /& — K AEZ MMERIEL . HZHm
FEORSF S Tl B, XS4 k. B A0 T LA
FeF At 45 Ba Tz s m 2. e AL )
H Notchil #% H14F Notch3Z/4&: Notchl. Notch2.
Notch3F1Notch4, SFHCME: Delta-likel(DLL1)-
Delta-like3(DLL3, J&—F#lifi| [ F). Delta-like4
(DLL4). JaggedlflJagged2(¥ifiM), LLA FIF#E
SE[R Hes+ HeyZ 1Rk, Hor, Wik, Z4k354
H MM /M 3R B A2 K A T (extracellular  epidermal
growth factor, EGF)FEHI45H43H. NotchsZ 74 i i
ERB Mg, GidiEn . R, NESE
IS RS M E M (a disintegrin and

metalloproteinase, ADAM)Fly-7-IABEII A5,
20 T200ESBEYIR], BoAAR-S2 A BAEH 32
Notchfifl § 45 #J1k (Notch intracellular domain,
NICD) 2 8 H KMl BT, JFEANA %S
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%%[23]0

AR BRA 5F E A1 Noteh it #: DLL1.
DLL3. DLL4. Jaggedl. Jagged2, FifixXe#iH,
B Th AT, i, DLL1AT #0410 i 2 4k Fi
2 f (| T, DLL3JE i 75 5 7 T 30 i) 48 g 1) A=
£ . DLL4¥E# A -F-kB(nuclear factor-kB, NF-
kB) & 5 DLAZ 2k 1M N B DXL 1 1 23 il A Ji 9gg
>, Jagged 1IR3k ML AE %, Jagged24iE 1t 4 i 17
TEANEEE . Notchfit (At 25 E 1, 532441
SEKIER ALk MUAM SIS Z AN EGFEEE T
Hl, IXPSE T GAHRNSZAR I B
2.2 Notch{E SR B SRR T4 L
2.2.1 Notch/z 5 i@ ¥4 X HSC#9 % ")

FURM B R OE Bor, A B HSCIE LK
FIWUSAT 4EAR R, 324 Notch2/3 LA K T Jife i 2 K]
Hey232ik 2.3 FTF, MAE Fy- 70 Wm0 i) 771 = w] 41
HHSCHAL® . [, Aimaiti%™Y f#f 72 & B,
AR AL A2 K K F--B 1 (transforming growth factor-
Bl, TGF-B1)¥i%/NRHSC5E, 4ilfF i Notchl |
Jagged | fIEEBE K Hes 1 2 L= R IE . AR
B], Notchl#fifil] THSC-T64H i a-SMA .
collagen I Flcollagen Il Ji Zh 7 id . AiEHE R
Wy, BT R 1 2R 5 A 4R 3 1A G
ML TCPAS S5 K48 H 2(neuronal PAS domain
protein 2, NPAS2) i 12k i 21 i 184 5 (1 4% 0o B
WD —, fENA 408 b ic 8 24E
e NPAS2AELFHEAL 5 15 Jm KIHSCrHp i, Hod it
HEERBOGEHes L RIER AT 4EMAER , Hesl 2
HSCH A 4EALTE BT 2 HH Noteh s 5 1 S B % s [A]
TP Ak, NotchfF 5 38 % oA 2 52 78 5 Fl A4 1)
S LA U B B DR () s AEHS Cis AL S5 5 5 Hh 4y
M7 B
2.2.2 NotchfZ 5 il 38 3F B " 20 it 69 %5 76

HSCHEIN N2 A 4t FE HECME) £ 224
7R, AH B ) O 2 T 44 S B ) B
SRR, EATHEN s A AL B FE A A T R .
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AR NIJE, Notch(F 58 # 1T BEE L 137 45E K
LA B RELN (K T RE S 5 AT AR 4E46PY . Notchi@ i
> TETGF-BEGE HSC. K MEM1 B 41 i DL &
NN LT e IE AR R I I, 2 -
AT 1) 70 T 4] WA A AR AL . Notch3 e
WG T B 20 b e R R B PR R IA TR B WA
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B M2 il AL, 2 H AR i BB ZR I P
ZERPRIAF 4L, bR B, Notchfs 5 & AT &1 4
b H A B AR A ) G B e R R, A AT T
Notch{& 5%, W REBNEEIRIT T 4L A
SR
2.2.3 Notchfz 5 i $& 3 AT Bz i i AX 34 69 %% v
Notch# [ J F e A4 (1 335 5 JF kAR B AR 1T
BRAZFEY . fEM™EEPEAINAFLD B ORI,
SR K Hes ST RIS W% T, JF5Hesl. Heyl X
Notch3WIFEIE R IEAHDE; o, Notch3 5HF AR
FRTH G R R A B IEAH Y, BEJ5, 7ENAFLD
EBH T B A AT AR 4T 7 R R B, Notch3/
Hes 1 B £F 4E 40 F2 B2 (0 = ifg R IA T+ 20184
— IU7E AR PEFINASH A 5 1 (1 58 K L, Notchili
AR — P R AR EAE 5 B S O TR A
AL A J2, AT S Noteha M 70 Lk R0, iE
B FIRIE, Fr M Tagged ] A FIEINE T g
B NASHK B /N TR 4407, XuP¥ a1
Notch{& 5l % ] 7E /G AR . S =P, Ak
N EWE SE S AR 4R 0 S T TR 5 R
RAESKRE. B, 8% EHX S NotchAH 5 #
SURTREN FFAF AL AR T8 2067 SR .

3 YAP/TAZ5Notch{Z 518 I 1EIFIRE &% $
M “ZEH” EH

TARTEK & (HFD. FCP)EAL 22 Fi (CCL,) %
T A4 3 BIURIE 28 0E L X NAFLDAINASHAH
KT 4, YAP/TAZAE S5 3k i i A v 1%
B E ROCEENEM . BEAE s =R
], NotchfZ*5 5Hippofd 5 %N # YAP/TAZTE i
IERABER, A3k B i R0 S 1 & A2 B WukP)
KL, Notchfs 51% S & Hippols 5 1H B 1) T JiF -8
#z—, AHTRYHFARERE. £ AFEHCC

ORI, BefRJagged] CHE M 2 N YAP I B 82
BN, A5 BT B T Noteh (S 5 1 mig . AEAT
JIEFEAE S R B, YAP/TEAD A B 8 5 i
Notch2Z A RIE T THESH T LI, YAP/
TEADIE 7] ¥ %5 SRY AH 5% 5y 1L 7 2 e 4 5 11 9(SRY-
related high-mobility group box 9, Sox9)HIFRIE, T
Sox97 £ s & Notch#l i, X R YAPAUALAEH
TNotchf) B, 1 & 7EH A0/ 28 T8 UL 2 Hh A7
L2255 B0, MR IE OB, FT IR 5
PE 235 Hipp o i B I 4 | [ P 2 4R 4 R 1 2
(neurofibromin 2, NF2), 41 i A JEMEYAP/
TAZ i AR I A0 i NotehfE S, JFHY
JNotch2 FlINotch #E 5 [K] Hes I 1 Sox9(1) 2714

WA A4S H (bromodomain and
extraterminal, BET){EHIHYAP/TAZRIER), 33
Jaggedl. Notchl13 ik i 3% [ UL A NICD 40 il #%
SRR R R, ORI FE N Heyl. Hesl
FISox9KIE R Fifl. FARMRIER T YAP/TAZ-
Notch1-NICD4fi 7 fFF 20 i A E £ 28 i Ll
FerfNotch I 78 JH 20 M 1 45 YAP IE 7] i 5. YAP/TAZ
5 Notch{ 5 18 B 72 HEIE 5 AR £ R E L 2
/&, HHAIYAP/TAZ S5 Notch{5 5 B ENAFLD K i
21 YEA S P T ) 28 BAE R LA OGSk E
AR R 5 ) 7 1)

4 RESRE

Hippo-YAP/TAZ 5 Notchfs 5 1l % 75 1 T 95 95
RE. RETFAEESRIZO/ER. xR,
A4 5 K45 T Hippo-YAP/TAZ 5 Notchfs 5 i i
TEF A A AR S 2 KB, YAP/TAZ(E S 1E
I R R v B 4 BRR) 42 1 4% Noteh {5 5 18
B, AT RTERR T BRI T4 . HRTERAT
MG (1)5% T Hippo-YAP/TAZ 5Notchfs 5 i
B8 1 A8 HAFE FH 2 5 R AR AE T 4R dEAb e b 2
YAP/TAZ 72 tnfal #E 7 4% Notch {5 5 B8 #E £ 2
()BT 5597 H Hippo- YAP/TAZ 5 Notch /s 5 i %+
AR EB, 30y 45 HARAE 08 S R e R 2
(Q)TAZBLT- 5 H[E B B A T %I K R, TAZIE
NASH JAH 25 44k A () B ARAE AL A I
2o BLAE IR 2 M ROA B T BRI L ), 58
T E BT, ERXFELLT, KR YAP/
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