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Role of wild-type p53 induced phosphatase 1 in common chronic diseases and its

related molecular biological mechanism
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[ Abstract] As a member of the protein phosphatase type 2C ( PP2C) family, wild-type p53 induced phosphatase 1( Wipl) is
encoded by PPM1D. Previous researches have shown that overexpressed in various types of human tumors, Wipl serves a major role in
tumorigenesis, progression, invasion and distant metastasis. At the molecular level, Wipl plays an important role in the spatial and
temporal regulation of protein phosphorylation in numerous signaling pathways. Many recent studies have found that Wipl also partici-
pates in several biological processes, such as neurogenesis, haematopoietic stem cell homeostasis and cardiovascular disease. In this
article, we review the research progress of roles of Wipl in the molecular mechanism of neoplasm, haematopoietic stem cell homeostasis,
adult neurogenesis, and cardiovascular disease.
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Bf A RS p53 75 T 0 W BRI 1 (wild-type p53
induced phosphatase 1, Wipl) J& T 222 FR/ Jr A FR &
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1 Wipl EMERXEHIER

I IER AR S I N S A B 1) 1 i , I A R X
HAE AR R SEA IR A o HUAAE i R 2R A
T, 2518 DNA i), #8527 DA A i TE 1k
HZ A 8 — 1> DNA $i0i Se R S8, 2 24045 40 i
JEIAK A 1 BT K RGN RS
Pif9 DNA | AT BB 3k B A PR 5 742 e o 4 i HE it &
R, NI & g7 AR FEIE S Wipl J2&—Fi i
FAEEDR A DNA H 005 [ R G8, e 2 Fh 28 R
NS A R R YT RIS vh k5 AR
JA'™S . HBFFE W, Wipl i st J: B R 1k DNA 4545
S ZR S8 b i LA SCBE E 1, A0 455 i g 0 1 2
p53 IR BMIMAE Y 7K 54 (ataxia telangiectasia
mutation , ATM ) 41} J&) 35946 0 15 478 1 (cell cycle
checkpoint kinase 1, Chkl) , Chk2 R AUAAZE 1 2
(murine double minute 2, MDM2) & p38 234 151k
M % B ( p38 mitogen-activated protein kinase,
p38MAPK) %5 JE 7 SR ER | DT 490 1 40 f o
BELVHS B U 1 A1 3EE PR T 01 AR X SR A BA
Wipl % ps53 i G PE I 42 ey 21 pS3 2 — b
B EE, Wipl ANYBE B L WM AL p53
M1, 8 7] 38 i p38MAPK F1 MDM2 [1] 5 K 1% p53 &
1, AR5 LT BE ) edh, Wipl T p53 KA AE
P B A 2253 R E8R SR 245 1 245K
A2, T R S R 2 e VS AR AL

UTHIOETE R B, Wipl £5 Z2 M i i B 2k
AR ZUH L, Wipl 7E T 40 Mg 4 2 rpad 3Rk
K Wipl 3235 5 5 G 3 1) Jf e ok L2 45 5 R A
X, HJEH 2 A S FiUE R Wipl-ps3 K&
Wip1-MDM2-p53 {553 75 f 28R 4t M 83 1) & 2B i
P R AR AR T, A2 00 g it e 3] S e I B B, &
FALSFI 25 M PE AR RS JeAh, Buss 451 BF5E
LW, Wipl ik b 5 BERE A0 R TS A R A G,
Sun 55 BFSEA B, Wip | b S R4S EOR 1R HT, Wip
R RA 2 R ECE FR B R 0 ) AL R AN R
HE ., DA LARFE R Wipl 7EMof & A B MR 78
HORSREE BAE ] Wipl FRIKKF 0] Bl B T
SO A TERY IR S TR R SRS FE A

2 Wipl FEiEl TSR RER

& I+ 4 Bl ( hematopoietic stem cells, HSC ) J&
— PP ZREAN AL, P 10 5 I 40 (long-term hema-
topoietic stem cells, LT-HSC ) 1 %4 # i 1f + 41 i
( short-term hematopoietic stem cells, ST-HSC ) 2H Ji¥,,

ST-HSC & LT-HSC AN XFFR 43 24 5 77 A i 5 0 i 44
A BB R IR, Wipl 7E LT-HSC h iy % 15
K- T HAE ST-HSC H iy 3Rk K-, H Wipl 78
LT-HSC H )23k i bifi 35 47 0 K Mg ke ik, Uk
Gh, — Wi TE e PE R A IS K B, 532 Wipl 7 HSC #%
R/ BB BE R RS HSC A FEAE BE 7 I S R AIG , ey
b A 1 IAELEH 6 1) E A9t ik — 25 FRAIG, 26 B Wip1 ]
fE2 5 T T 40 B A A TS MR R IR Y
SYSEER R, Wipl RIS 268 HSC IR BLin 4
FEAEYE . Wip1 ™ /N B S i R A o — 25
FERIL Wipl 7 /NELIY HSC IRA R g, £ 0
BEFR HSC RECEE IS N | 5 1L 73T O AR R 7345 5 e
T RO KB, AR S B S e
F L A BENG AR SR 2R AR RS T HSC v
FO S A EIE 5 5 Wipl 2878 M1 96, Hsu %57 p 1k
HNSIZEG K R, Wip1 2875 40 Bl 26 M4 i vk HL A A KA
PmE PTG YA S AN i T, B2 R AE HSC
RAFIE R, = A s e e v i, 3 7 SCRRFR, Wipl
FRAFFEARYT J5 W T 33 1 200 it 3k % 0 S Ak o7 e
PE, IR Wipl @t ) DNA 5475 52 i 2 46 i
S50 A LR T | 20 B e R (R T e A
B4, AT RESE P AR 2 R A B R 2 L 9 4
/R Wipl ZEVAT HSC ThRETG M A4k op B B 24
., FEABLHET, Wipl B35S0 T4ER HSC 1Y
FIRAS 2 °HSC M ar 1k i Wipl Bt= & 35
HSC i P52 T AERE & B 1 1 FR3G 5 26 AR
(3 AGRE ST, 5 S0 BE A0 I I P A RE I R IK . R
ARG T, Wipl 28785 R HSC A KL
RIT P, S kR

3 Wipl EHEZRXEHRER

ARFITJEVHL, Bh 48 2R G % i A 0 1) A B ) RE T
g ESERH . 1ENIE RGERIEAR NS FTIRE
TR, P28 TO AR AL BT R R T 98 1 2
T, M4 kA 2 P2 A 2 JfL ( neural progenitor
cells ,NPC) ¥4%8 /b M s oo iy it 72, A B T
i IR BE ORRE XA 2 aT ¥R 2 ) FNCAC S5 2 Fh
KA PRI AT B T A AR R L 3h ) ik
H RTIG A i% 2SR X ( subventricular zone , SVZ) FIE
LSRR DX PR 28 1 40 I I AE X, X FL 2 e 4
AT P A= AL A, $5e 29T B8 2 ) o 428 T T i 25
A RAMIF ST B, pS3 I T 1 T v PR
T SVZ NPC (A RE S 1 Wipl vl 38 13 LR
sk G S i BRI pS3'® A SCHRAR , Wipl i it
i p38 MAPK 3 5 K% 241 i J 301 2 A gk i g 4 1
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il 2 /P AR A DX % $2 T NPC R R B RE
F1PO BRI, — T B ) S 56 & R, p38MAPK 7E
SVZ NPC A7 22 4y %4 o & v 9k 0 B2 Ak, 300 1 p38
MAPK 2x T4 SVZ NPC 40 Jfl i 3% 58 F1 [ 3k 55
B Wipl Xt NPC S IAA T 5 A Y A3 50 ik
FPHE, 5 —ToG Rl 2 kA A 9E & B, ATM fE
A5 DNA B 0055 | 2 19 & B NPC R T 1 S 8
T M HTEYEZ Wipl JERE, LU L#FIE R Wipl
TEZE R A R AR5 BB, Wip W] figid if L
TR p53 . p38MAPK K ATM %40 45 4 75 NPC
%R, 25 NPC NFETRES

4 Wipl #EO0ME KR HRIIER

Bt TR ] S A R AR 1 PR o L3855 0 K
FIBAE FTF, Wipl L8O L4550 9 BR A P A i 4
M, BATEEE 32 28 R e S Kok AR AL AL LRESE
BRI A AL 2 R AU B Jiop 1 48 P I A8 BE A A2
HR TR Ko sl Ik A R 2% b 40 i 218 50 A4 B80T (4%
DAL R 240 B T UL 200 R 9 U8 200 L | A A4 R
AAL) , AT BUR R AE RN FAE A oT & 30,
Wip1 T stk o #E B8 1A fR b v R sh
SEG R B, Wipl ™ /N BUHE L R ATM - 7L 30 )
P 7 2% AR L g, BEL L SO R AR M BT, e
V2R 201 Ik o A SR A BRE B (TR 1 ot A T e L4
Jifd ( vascular smooth muscle cell, VSMC ) 1E 4 IfiL 4 B#
() A AR o3, TR E R 18 T AR bk AR
P BUAIEYE R, VSMC 5% 16 58 FT #% 78 0
IR R A AR Wapl AT i
P55 BB TR I VRS 2 B S BN VSMC BG 5 1Y) 1A
UYL BRI E B UL Wipl 1 Sk I B
2 Bl Jok oA o R A 1 6 1) R A g, LAk, Tang
ARSNGB, Wipl n] LLAE B Ik ok RE A AL
BEYUE pliash 7 v 400 ] 1 058 248 6 70 0 B8 RN A W DT B
Wip L™~ 4 5 4 6 308 5 3R Wi AR B JUL e 3 — Vil 2
FIE B R B SR AT RS B ) . (ISR
ARSI, AN REIESE Wipl - BN A 1T
B A AN, SEh koL BAEOC R . T H
BT Wipl XobC M5 2 A AR P K2 AR DG AL i A
FATMR, Liu 55 HEFERWT, Wipl 7T AR O U
FEITECR GO LR, (5 1 TE AR DG 43 IR AL
il , s 2 — PR E

5 B &

25 LRI, Wipl Sl AR Z2 0 1 2845 T B
T2 5 2R A RWERR T (4 ik 28 P2 00 25 R PR K

EAER ., —Jr i, Wipl i i 22 B R 1k DNA #5145 L
N ZRGE R LA AR 1, 5 A 40 e S0 BEL A 41031 40
AT, fE kiR I 1 3 3O AR R M 1 4 % T
JE AR ARSI ZS . 5 —J5 T, Wipl 23k v fiiF
ol KL A0 0 386 5 R T 40 ) 4 Ak, AR,
Wip L 384 18 15 40 B ) e 0 T A AR U A
RIS (2 S ko A BB AL BE R 1 &R R
{87 &AL O WIS S5, H1AT LRS00 I 9 e i 4 $5
B, BBL, FEw WASPERSRG 4R Wipl BFRIE
TEMEAR AR, T 1) A ) 25 0N, S 24 ) HE 1 O
R KH
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