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[(HE] BH HiHz R -1RUEEEEE 7 (USP7) K Wnt {558 I b s N 770 2 | R % 57 KR
iRk S X Ak 180 FUBHE B Wistar K RFEHLI > Beas KX, P4, maEst
MR T A TR, fdl 45 Ho T IR ™ BURE R NE I R 5 USP7 R SR 37 PS091 (5 mg/kg) , @A
R R AR I s R, i T RS 3. 5. 9 RETALSE A I L B AL SRR AR
AL IRANE — ALY o B WS ZH 20 BEAR ks SR FH RT-PCR 12 Western blot 5 AR Kl il g 2L USP7
J Wt {5 538 1% OCHE T B-catenin, a- FIFHLUILEIE T (0-SMA) B9 mRNA SOHEFREKTE, R FX
B LBUE S FEARIE R s S8 4L 3 d. 5 d Who] WLRTR A R . 254 35L, AW SO, 2rdn
JL75 B D) K ek A 5 v 8O R O d IS AT DLy 2 R 2L . a6 ) B S R s R T AL 4 2 S 3R
AL RAEANAIRIE . ZTAHAIS HIR 0SSO L A ) At F v BE00T PR AT T Ui s % ok ) okt e S5 LS R A g
B (RAC) B BALTHIN 244 (P<0.05) , Hm%A gl RAC 8 m E IR B TH s (P<0.05) o 5556
%53, 5. 9 KM, 444 USP7. B-catenin mRNA J2 USP7, B-catenin. a-SMA 45 [ 3 35 S B0AH N 28 S 4% 4H 14
fin (P<0.05) ; %A T-HiZH B-catenin mRNA & B-catenin. a-SMA 7K [1 7658 A0 AL/ (P<0.05) ;3 &%
T4 USP7 mRNA K& A5 m O A b 22 T oG F 2  (P>0.05) , 285 T4 USP7, B-catenin
mRNA & USP7. B-catenin, o-SMA & [FEiA 52550 BAM L2 R LG FE XL (P>0.05) . &1t HARE
A S Wnt/B-catenin {5 538 % ; USP7 Al fgid & Wnt/B-catenin {5 538 6 2 5 i G475 USP7 45 5 P40 i 57
P5091 1] g AL iR B-catenin (172 Z AR INBILREAR, WD R — ITEEAE, DN e S 5 oA — 2 1
PRAPEH [hEL/RILRIZER, 2020, 22 (12) : 1331-1337]
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Expression of ubiquitin-specific protease 7 in lung tissue of preterm rats after
hyperoxia exposure

HUANG Xiao-Yue, QUAN Yu-Feng, YAN Long-Li, ZHAO Lin. Department of Neonatology, Affiliated Hospital of Guilin
Medical University, Guilin, Guangxi 541001, China (Quan Y-F, Email: Qyfxse(@163.com)

Abstract: Objective To study the expression and significance of ubiquitin-specific protease 7 (USP7) and the key
factors of the Wnt signaling pathway in the lung tissue of preterm rats after hyperoxia exposure. Methods A total of
180 preterm neonatal Wistar rats were randomly divided into an air control group, an air intervention group, a hyperoxia
control group, and a hyperoxia intervention group, with 45 rats in each group. Lung injury was induced by hyperoxia
exposure in the hyperoxia groups. The preterm rats in the intervention groups were given intraperitoneal injection of the
USP7 specific inhibitor P5091 (5 mg/kg) every day. The animals were sacrificed on days 3, 5, and 9 of the experiment to
collect lung tissue specimens. Hematoxylin-eosin staining was used to observe the pathological changes of lung tissue.
RT-PCR and Western blot were used to measure the mRNA and protein expression levels of USP7 and the key factors
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of the Wnt signaling pathway f-catenin and a-smooth muscle actin (a-SMA) in lung tissue. Results  The air groups
had normal morphology and structure of lung tissue; on days 3 and 5, the hyperoxia control group showed obvious
alveolar compression and disordered structure, with obvious inflammatory cells, erythrocyte diapedesis, and interstitial
edema. On day 9, the hyperoxia control group showed alveolar structural disorder and obvious thickening of the alveolar
septa. Compared with the hyperoxia control group at the corresponding time points, the hyperoxia intervention group
had significantly alleviated disordered structure, inflammatory cell infiltration, and bleeding in lung tissue. At each time
point, the hyperoxia groups had a significantly lower radial alveolar count (RAC) than the corresponding air groups
(P<0.05), and the hyperoxia intervention group had a significantly higher RAC than the hyperoxia control group (P<0.05).
On days 3, 5, and 9 of the experiment, the hyperoxia groups had significantly higher mRNA expression of USP7 and
[-catenin and protein expression of USP7, B-catenin, and a-SMA than the corresponding air groups (P<0.05). Compared
with the hyperoxia control group, the hyperoxia intervention group had significant reductions in the mRNA expression
of B-catenin and the protein expression of B-catenin and a-SMA (P<0.05), while there were no significant differences in
the mRNA and protein expression of USP7 between the hyperoxia intervention and hyperoxia control groups (P>0.05).
There were no significant differences in the mRNA expression of USP7 and B-catenin and the protein expression of
USP7, B-catenin, and a-SMA between the air intervention and air control groups (£>0.05). Conclusions  Hyperoxia
exposure can activate the Wnt/B-catenin signaling pathway, and USP7 may participate in hyperoxic lung injury through
the Wnt/p-catenin signaling pathway. The USP7 specific inhibitor P5091 may accelerate the degradation of -catenin

by enhancing its ubiquitination, reduce lung epithelial-mesenchymal transition, and thus exert a certain protective effect
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against hyperoxic lung injury.

[Chin J Contemp Pediatr, 2020, 22(12): 1331-1337]
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7( ubiquitin-specific protease 7, USP7 )i 1 % B-catenin
FRFRNSE T Wt (558, 7E45 i HiRM
PAET P A B 5T R W AE TS 2 31155 1/ BT
AeALITZH 2 rh USPT 3k 1058 ;A PRI A 1
FE T W B-catenin 32 = A5 T 2R3N P,
A% I USP7 W] fig 3 4 X B-catenin 2392 ZALAE &
SEIA ol — VR O Sl A WLEE USPT
SEPERNIGR PS091 TR, AR AR
B 20 40 USP7., B-catenin, a-SMA FY 3¢ 5 7K
W24, T g USPT 1 fm S B ™ BUIH 0 & A=
RIEHHIVER, aTREN IR R b3 Uil R AR
( bronchopulmonary dysplasia, BPD ) (776 $2 {1t 5
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1 #MR5EEE
1.1 EZIRXARALEE

AL RNA EBGAF & (b RAR AR A BR
ANHED) L 51 (€ H Invitrogen 23 | ), USP7 —
Hi. B-catenin —Pr. a-SMA —Hi ( 3 [FH Abcam 2
A ), PCRAY ( 2 E Bio-Rad 22 &) ) , Tanon4100
R4 A Sl BE I G i R 50 (LR REA ] ),
ChemiDo-cXRS EG R AE R 4t ( 3£ [E Bio-Rad 4] ) .
1.2 RS AR HE

T T 2% W AE fd FE Wistar K BL 60 H 1 [
FEME B LR s, MR 45 H, (A&
220~260 g, HMER 15 H, (R 260~320 g, F4 i 1t
e 3: 1R TR A 58, Yk H RIBUME BRI 7 i M B
WAETFRAZ 255 1R, 4221 d REFIE =5 H
BRI A R R L B KRS 24 h AETE R R
7 R BE AL BT TR WAL A3 by v S A AN 22 R4
BRLH 90 H s AL FERENL R T4 Bt BR A 2 A
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T IR A5 o A AR K AL B K R R G TR
BERUE T A fEA T, AIRELERTE 759%~80%,
A8 W5 23 A 3 B Bk R DA 7 DR AR i R UM R
RETIBEAL; =RAE TES T, HKEN 21%,
AL B Tr 4y B[R R B R A T S
R IO A R R RS T

1.3 RAMKESLE

BB T KN 3, 5. 9 K 10% Kk
BARE (0.6 mL/100 g ) JE R ST RRIE, T f5 R
HECR RS, BT 1.5 mL EEEEAE, WA
R, -80CUKFEIRAE; J1—iBor = R 4%
Z R AL P IR IR BT 4% 2% ]
W[ e, CREK, AT R, TR -
21 (HE) 3eft, S T MRl SR e A I 2527
Ak, FEFEARALI 3 5K A, T 100 565
T, FFRECERIR AT H31%% (radical alveolar counts,
RAC) , BDFERFWCPEAN B O fE—-REL R
I MR s AR AR L, THEUME, BSRYI R AT S
witsk, BeEEE.

1.4 RT-PCR i% #& il Al 2 4R USP7. B-catenin
mRNA B3R i%

I Ml 20 20 50 mg, 1 A VAR R Y
iF ok b, BS540 R ORCIR S 4 S RNA 2 UK
F & Ul B A5 2 B B RNA, NanoDrop 2000 *
ol 43 O 6 BE T K I RNA &l B R ok B, B
RNA 2 pg % 5 5% 4 ¢DNA, DL cDNA Jy # Az F
1T PCR ¥ #%. PCR Jx i f& & (25puL) : ¢DNA
3uL, N UE 51 % 45 1ul, RNase-Free ddH,0
7.5 uL, 2 x Taq Master Mix 12.5 uL., USP7 = Jif
51 ¥ 5-TGGGTTTGTGGTCACCTTATC-3', | i
5] ¥ 5'-CGTCCCTATAACCTTGAGACTTG-3',
F B K EF 122 bp; B-catenin | W 5l ¥
5'-CAAGCCACAGGACTACAAGAA-3', F if
5] ¥ 5'-CAATGTCCAGTCCGAGATCAG-3',
A B K B 107bp; N 2 GAPDH L i 51 )
5'-GATGGTGAAGGTCGGAGTG-3', & ¥iF 5l ¥
5TGTAGTGGAGGTCAATGAATGG-3', Ji B K JiF
122 bp, PCR RN Z5H 5, HUS pl 973 =4
EEH EB U DuRed #ZRRYLRHY 2% Btk
e B HLUK, 4 B BB EE I AR A3 AT A 7 I
W, Mg 25 B E{H, 1158 USP7. B-catenin 5

GAPDH Y2 FE(E LU, VAL FR/R H AL mRNA
AT FRIB IR
1.5 Western blot ix#&il|ffiZE 4R USP7 . B-catenin,
0-SMA EERIFRIX

HUIiZHZY 50 mg B THR A 1.5 mL EP &,
B, S0 A 500 pl RIPA 24 fi# i M 50 pL PMSF,
R 3~4 K, VK ZL#H 10 min, 4 °C 12000 r/min
20 30 min, B RIEW RIS A, 4% BCA AWK
JEE W ) G P A R AT T AR A R D,
WP B (IR B bR, JEREA R G — YR B, R
FEL A RCE TR KIS 15 min J5 B Tk EEHD,
ERFLAN 30 pg 25 FAUEFT SDS-PAGE i3k, B, f
M, 4351 A USP7 —4t. B-catenin —4T, a-SMA
—Pr (P 1:5000 ke ) , WEE R, EYE, N
NSRRI 0T (R4 1:5000 F ke ), Fd, Mk,
B2 ] ChemiDo-cXRS FRE R4 R 50 RAEFUZ,
IMAGE J AR E % B A, DL GAPDH 2513
IMEANZIR, RS HWENYS GAPDH &HEAJE
IS, DI EoR B 08 A B HIXTRR K-
1.6 FitFEHR

K HI SPSS 24.0 Gt E R A T 2R o
Bro THEBERILIAEL £ brifE2E (R+s) R, £
] LBk B DR 28 7 22430 Hr, AL TR PR G LBk
JH SNK-g #i5r, P<0.05 h 255 A Giit2e i o

2 HR

2.1 FMhALAREFNT

FRAUAMBET RIF, ZWEARER, T
B K s B, Bl H SR, i AR R %
WiAR/INTACE W 2, B A IRAL 3 L 5 d AT DLl
W RS, 2L, AR RIEHM. a4
JH32 0 R ] Bk s s 5 v ARG BRZH 9 AT DLt VL
SERYZEEL . o R R B R, AT AL 2
ZUEER AL . RAEANMIZE . 20405 A 4K
o R IR AT i e, (R s R4S AT A il i 245
FZEHEL . Ml ) PR A ol . DL 1,
2.2 WHMALN RAC T

2B 1] 5 B A2 RAC B R SBAIC X 17 128
&M (P<0.05) , HEA T4 RAC R %)
W BT (P<0.05) , W1,
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1 BFERFRMARAEREMNERBEFEE RAK - 56, x100)

SISO A S5 H

AIEH mEIRA 3 d, 5 d AT IUIE IR EGE . AEREL, AR ARIEANN . LIS R SR I s U R 9 d

AT ML . IR B T LA
S REZH AT TS
*1 FHATFEBE S RACEILE (x=s)
RAC (1)
215 FRAL
3d 5d 9d
NG 8 543+026 657+0.16  8.52+0.11
T 8 527+034  636+006 8.68+0.18
FENEA 8 405+£027° 5.11+021° 6.19+£0.16"
FEATHE 8 492+0.18" 5.98=+0.09" 7.26+0.14"
F{H 15.766 61.932 183.165
P{H 0.001 <0.001 <0.001

e [RACT 550K Ml 31 8. a s 5 28 S R4 L 4,
P<0.05; bR 52 TR, P<0.05; ¢ 75 5 axt IRZH He s,
P<0.05,

2.3 [fiZHZR USP7. B-catenin mRNA Eix
LA 3. 5. 9K, FEAXBMAMIL,
B 6 BR 4] USP7. B-catenin mRNA £ ik #)
FEFE (P<0.01) 3 5K THAMIL, &4A
T #i 4l USP7. B-catenin mRNA 1A #) g & T+ 5

MIZEHL . JOARANMIERIT | LT ARSI DL AT AT 18] 5018 2

(P<0.05) ; S5E%AX BAML, mA T
B-catenin mRNA Fik i F /D (P<0.05) ; &% T
T2 USP7 mRNA K3A 5 iy 4800 RAHAH L 25 5 o4t
e L (P>0.05) 3 23S T4 USP7., B-catenin
mRNA ik 525 506 AL F 22 7 R824 X
(P>0.05) . WK 2, #%2~3,
2.4 PH#HEH USP7. B-catenin, o-SMA EHRIX
S 3.5, 9K, SEAXIEAM, &
N BB 2H USP7., PB-catenin, a-SMA K [ k14 i
FEItE (P<0.01) 5 5SS THAML, mAT
T4 USP7. B-catenin, a-SMA % [ 3k i 2 T}
f (P<0.05) 5 SEE A M, mE T
B-catenin. a-SMA 1 [ # A4 g /> ( P<0.05) ;
fe 8 T T USPT 28 [ 338 5 ey 80 0T REZH AH LE 22
SHG = X (P>0.05) 3 255 T Hi4l USPT.,
B-catenin, a-SMA i[5k 575 SO I L 2= 5
TeGitEE L (P>0.05) o WA 3, 3 4~6,
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USP7 (122 bp)
B-catenin (107 bp)
GAPDH (122 bp)
2 RT-PCR if *ﬁ iﬂ[J %@Ef_‘z LLLHI'H AR EP AE HTj' I‘ET.I ,'.J—I_'; USP7. B-Catenin mRNA EE.;?T( M: Marker;
A: ZSEXTIRYL; B: &SR TWL; C: WAL D mA gl

*2 HAHABRFRAMALASARRERIES USP7 mRNA

#x 3 BAHABRFRIALFARERE S B-catenin mRNA

HEXFRELRE  (x+s) HExRIELRE  (2zs)

215 kA 3d 5d 9d 2151 AL 3d 5d 9d
AN 8 029+0.13  055+0.16  0.73+0.13 SENIEA 8 043+0.15 050+0.11  0.62+0.17
ERTHA 8  024+0.09 0.59+0.15 0.64+0.28 SRFHA 8 027+0.12 030+0.16  0.47+0.10
EAAXTIEA] 8 1.03+020" 1.22+0.16" 1.59 +0.24" EAEXIEA 8 1.19x0.17" 125+0.22"° 1.45£0.22°
EETHAH 8 093+£023" 121+016" 131+020" EATHIZH 8  072+£023™ 0.77+£020" 0.96+0.15"

F{& 17.068 16.894 12.951 F{H 16.872 16.214 20.263

P1A 0.001 0.001 0.002 P{H 0.001 0.001 <0.001

T am G250 BYLILEL, P<0.01; boR528 S THidl ks, TE: aR 52 IRAL LSS, P<0.01; bR 5285 T-Hidl 1bik,

P<0.05, P<0.05; ¢/~ SmAXRALE:, P<0.05,

A B C D

A B C D

——— —

USPT e e S . o —— — 135 kDa

B-catenin =~ WS L - — —.- S e S TR 05 (Da

C-SMA e o w— s ———————w. 42 KDa

CAPDH o i S ais o SN s === S S S s O/ kDa
3d 5d 9d

3 Western blot ;50 &H B 7= RATAE LA R AR AT E & USP7. B-catenin, o-SMA EHHEKE  A:

SXTHRAL; B SR TH4L; € mEXRYL; D mSE Tl

R4 BABFRATALARAERE S USP7

Y

*R5 FHHABRFRATHAL AR E S B-catenin

ERMEMRIEER (xxs) EQEMFRIALEE  (xxs)

2151 R 3d 5d 9d 215 R4 3d 5d 9d
EENEA 8 034+0.15 056026  0.73+0.27 FEENEA 8 041013 057+0.16  0.62+0.09
SEFHA 8 043+023  0.63+034  0.80=+0.14 SEFHA 8 022+0.08 036+0.06 0.40+0.14
FEXRA 8 1.40+£025" 170027 1.65+0.21" EAERTIRAL 8 1.25+0.19° 1.41+021" 1.54+0.23°
FETHAH 8  125+0.19" 157+040"° 1.72+0.18" FETHA 8  080+0.19" 0.93+0.20" 1.03+0.18"

FAi 20.861 10.501 20.526 F 14 26.432 22.522 26.939

P1i <0.001 0.004 <0.001 P <0.001 <0.001 <0.001

i am G SN IALILEL, P<0.01; b 528 STl b, a5 AL LR, P<0.01; bR 5553 P4 g,

P<0.05, P<0.01; c /R 5 AN RALHEL, P<0.05,
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R 6 HBARFRMALFRREES o-SMA

EAENRIE  (xxs)

ZH 5] kA 3d 5d 9d
ANRA 8 0.58+0.14  0.72+0.13  0.72+0.11
SATHA 8 036+0.13  051+0.09 0.68+0.18
EANIRA 8 1.39£0.19" 1.44:023" 1.50+0.16"
FETHAH 8 096+0.17™ 0.97+0.17"° 1.09+0.16"

F1{H 24.142 18.004 18.116

P1H <0.001 0.001 0.001

W am 5285 A AL, P<0.01; bR 5235 T HiZH Lk,
P<0.05; ¢ /RS e AN IRY] LS, P<0.05,

3 it

BPD J2& 77 LI IR R G0 g, LA Jo
AL AL by ALY b, TERARIREE A
Jetisi gt . B N R B R AE A R AN R
ERWERR, XK K G i g i g, JF
AR e il 21 2 S A8 S e Th e S 0 AR
e B WESE 78 Wnt/B-catenin {5 5 il BE7EIT & 7
it 1) K A e i A bR A A AR
B-catenin [ 5 VT AT S B0 B0 M S AL
SR L ARAR A0 A G AR 0 2 T g o
B-catenin /A £ L Wnt {5 538 B 1 G R+,
TENR N & FE 0 1) M AZ N e, 2 Wine {538 i
WAL bR, PRER MM 2R A B-catenin FaE A
R A BRI AE Wt 5 Sl BTG AL, 1T B-catenin
PR A A G E Hz KAk . Kz R ALEE T
i DY 22 B2 Z Bk e MBI B0 IR 2 A b £ BR
2R, Wz ZZAGE R, Wi PR T RS
NS M 2 R A D g 12

MG AL S5 SR A TR, 2z R AL £
O3 RTANRE, WARZ R - R R R
(ubiquitin-specific proteases, USPs ) | {Z & FRFEAK
Ui 7K Aff TR AR . B LR B RS . MUD 254
BUEAREE . MINDY & AREIE . ZUFSP H A
B AN JAMM 2 R ZE s Jorr, USPs J&ie
A BRI Rz RAEEZ . Xu % M BESEIE
ST /N LK EL A h 2z 3R AL USPOX 2 ik m]
0 B-catenin FIEHG M. F3 A 7 F K I USP4 Al @
i 22 FAAE IR TS B-catenin F2 72 P I 14 55
BTG, X Wnt/B-catenin {5 53 [ 2| 1F [m] 4
FERIVERT s T RBR USP4 WIS 1 45 ides A i 4=

FRE R I P R, 251z R ALEE AT LI
73 1845 Wnt/B-catenin 5 5 1 1% H B-catenin ) F 1A
Ak, TEPSRIN R . kR ERER

USP7 7e45 E i oL g L ks
5 1 Ik £ 440 6 o T R 2 R e R A K
FIE 5. USP7 323k T U4 L 4. 40 3034
b R A K il b R b, AR SR R
S0 /N BT 4 AL 20 20 23R 3 5 1, PS091 &
T USP7 BEM 2 /NArF- I, An 25 U BFST K B
P5091 1] J8 11 14 55 B-catenin 1972 2 Ak FIE 6 51 [
AT Wnt 5582816 FRE

ARSI BB (I TR e, 5 T KRR A &
B S, 5 ARIRES 28 R Ak T4
I A L USRI MAAT . 2S5 KA A i SUE 45
FFEARTE R, AN IR 3 d, 5d Al Ui il g
FE4i. Z5MEEL, AR RIEAM . NS
ReJRI K s 5 i a0 R ZE 9 d nl DL 4 R 2
L. g ) o B JRE R R T i 2 2 2 A
L. RAEANMIRIE . 2040035 H A% B0 34 A )
i ] e 1 o SR BRAELAT T s 2 /<05 A A 4
H w84 I e, RAC BRI, HER
T2 RAC %5y 0 FAT B B T 5, $27 USP7
S PIIF PS091 R BB X R AU AR A — 2 Y
TR ER.

ASZE A4S USPT 1Y mRNA K2 & H
(1) TR 7 1 25 S AL TR A, $27R USP7 f
e 5 T mE M. USPT n] REAE Jy SC Bk 701
25T Wat {5585 ™ NF-«B {5518 % "
LG SRR, KRBT PR R R B,
2z ZAUEE A20 BEE LA ] NF-xB J6 b & FEPT R
VER o ARS8 = AUl A 5 4 100, iyt s o vl D R
TG DL R 0 T G A AN B A,
WG ZH 2 USPT Tt i AR AT B il ik X i v 28 9 e
S TR PR VE FH o B e S SR ) [ Y EE K
Jii 3 33— N, USP7 A e kLt — 3 m
TR L ZIAERN W, FEHEREE T UKy
53 B-catenin 1Y FRIEIGNN; 71 H USP7 %5 5%
ik PS091 J&,  ELAR E AEUNT EZH USPT R M
mRNA £k 5 @& T i 2R LG X
( %185 P5091 &l i # ] USP7 15 Pk M=l F 52 e He
RIFREEERAR) , H [B-catenin S eEETA
W, N PS091 S i AR AR I USPT 1
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AT EZ RN 292 ZAAE TS, fdf B-catenin 1
Vst , SIS T B-catenin HYVE FEREAK, M
M /> T B-catenin A% NF4 55, {# Wnt/B-catenin
F I PTG A A2 A

0-SMA 2 Wnt/B-catenin {5 5 18 % T HEA) 14>
HUSLR, Fak THURE dEgn e, J2Mlirp bR -
() AIOL Tn L7 AN v EEAE S o e Ei5F 3
AR, WUBLET 4t 20 it 3% 3K 58 55 5 i 2F 4 4k
FREE L EAHDC ™, AR, M54l o-SMA
HE 1 M mRNA A3 W] 5 i3 TR ] g 25 <A 4
P 7 e AR 2 R A 0 A A I b B — TR 5T ) 5 Al 1
hn, B AL Al . FERH USPT R bk
AR PS091 /Y e 4L P 0-SMA 2 FH X H mRNA
IR LU SN IR BT R AIR, $27R P5091 ] g
MR USPT W22 RALPERT, s b pz — Ta]
A RS m A O A

ZE AR, ARSI A RN T R A R
7] 1 7% Wnt/B-catenin {5 5 i #; USP7 0] §E i i
Wnt/B-catenin 5 53 #% >k 2 5 Sl 545 USP7
FESEPERI IR PS091 AT BEIE LI5S USPT Y252 &R
EAEF, TIN5 B-catenin 472 25 Ak 1M Ji sk HL R A,
AR Wnt/B-catenin 38 % AU TG 1L, W/l b 2 — (8]
A, DX e Ui A7 7 A — g B DA PR
M4 ¢ USP7 55 Wnt/B-catenin {55538 [ 7F =y S48
Db i BARNE IR AT AT R dE— 2D 0P

[&

Z £ X W]

Kim JH. Di(2-ethylhexyl) phthalate promotes lung cancer cell
line A549 progression via Wnt/B-catenin signaling[J]. J Toxicol
Sci, 2019, 44(4): 237-244.

JURETE , AR, 5KAE | 4E L SOX9 K WNT {553 [ 4311
1o AR R B R R 3 38 S ()], BRI
2R, 2018, 53(4): 552-557.

Hosseinzadeh A, Javad-Moosavi SA, Reiter RJ, et al. Idiopathic
pulmonary fibrosis (IPF) signaling pathways and protective
roles of melatonin[J]. Life Sci, 2018, 201: 17-29.

W, BB, REE 2R - BAEGR RS
TR BRI 05 K BT B0 0] S2 LRI PR 24 Ak
2009, 24(6): 422-424.

Novellasdemunt L, Foglizzo V, Cuadrado L, et al. USP7 is
a tumor-specific WNT activator for APC-mutated colorectal
cancer by mediating B-catenin deubiquitination[J]. Cell Rep,
2017, 21(3): 612-627.

P Lm0 R R A 7 TENBRERE RN
RAT LT AE AT R B8 B (0], IR 2 B 24
2018, 43(7): 845-849.

T GELLR VR S B R B IR ) Shh

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

(23]

[24]

1337

55 3R AL Smo Al Glil A RIAFIE X [J]. P EBTEIL
BHZR 2014, 29(1): 49-53.

JURERR AR, sRAE AR BRI AR T2
R RS R AL A 4 R B- EFR R ORI S L)) AR
HLRHRR |, 2018, 33(2): 136-141.

Pt . St . B LS I A B AN A R RGP 2R (1.
S HDLBR AR | 2014, 29(1): 5-7.

A BHOY WA S RPLCUE IR AR
FERRZRE (] T EPY LR | 2014, 16(10): 1014-1018.
Mucenski ML, Nation JM, Thitoff AR, et al. Beta-catenin
regulates differentiation of respiratory epithelial cells in vivo[J].
Am J Physiol Lung Cell Mol Physiol, 2005, 289(6): L971-L979.
PhRE B XA | Rz KA TR PR (). PR A
YIkEE 555 FrEWEAAR , 2018, 34(1): 38-44.

Geurink PP, van der Heden van Noort GJ, Mulder MPC, et al.
Profiling DUBs and Ubl-specific proteases with activity-based
probes[J]. Methods Enzymol, 2019, 618: 357-387.

Xu J, Taya S, Kaibuchi K, et al. Spatially and temporally specific
expression in mouse hippocampus of Usp9x, a ubiquitin-specific
protease involved in synaptic development[J]. J Neurosci Res,
2005, 80(1): 47-55.

Yun SI, Kim HH, Yoon JH, et al. Ubiquitin specific protease 4
positively regulates the WNT/B-catenin signaling in colorectal
cancer[J]. Mol Oncol, 2015, 9(9): 1834-1851.

An T, Gong Y, Li X, et al. USP7 inhibitor P5091 inhibits Wnt
signaling and colorectal tumor growth[J]. Biochem Pharmacol,
2017, 131: 29-39.

Li J, Han Y, Zhang H, et al. The m6A demethylase FTO
promotes the growth of lung cancer cells by regulating the m6A
level of USP7 mRNA[J]. Biochem Biophys Res Commun, 2019,
512(3): 479-485.

Wang J, Li HY, Su ZB. Stabilization of the histone
acetyltransferase Tip60 by deubiquitinating enzyme USP7
stimulates the release of pro-inflammatory mediators in acute
lung injury[J]. J Mol Med (Berl), 2020, 98(6): 907-921.

Carra G, Panuzzo C, Torti D, et al. Therapeutic inhibition
of USP7-PTEN network in chronic lymphocytic leukemia:
a strategy to overcome TP53 mutated/deleted clones[J].
Oncotarget, 2017, 8(22): 35508-35522.

Li X, Kong L, Yang Q, et al. Parthenolide inhibits ubiquitin-
specific peptidase 7 (USP7), Wnt signaling, and colorectal
cancer cell growth[J]. J Biol Chem, 2020, 295(11): 3576-3589.
Mitxitorena I, Somma D, Mitchell JP, et al. The deubiquitinase
USP7 uses a distinct ubiquitin-like domain to deubiquitinate
NF-«B subunits[J]. J Biol Chem, 2020, 295(33): 11754-11763.
RIGEPE B A20 X S Ml 475 50 S0z A i B MLl
WF5¢ D). LI« HEK 2012

Tan ZX, Chen YH, Xu S, et al. Calcitriol inhibits bleomycin-
induced early pulmonary inflammatory response and epithelial-
mesenchymal transition in mice[J]. Toxicol Lett, 2016, 240(1):
161-171.

Darby IA, Zakuan N, Billet F, et al. The myofibroblast, a key
cell in normal and pathological tissue repair[J]. Cell Mol Life
Sci, 2016, 73(6): 1145-1157.

(A )



