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(=] HOY Wiz C Kig/KEHE 1 (ubiquitin C-terminal hydrolase 1, UCHLI1 ) 74/ 33F.0> 55 Bl
i (atrial fibrillation, AF) A& £E AR FIFIREAE 3 F L. i 40 HUBEE SD KB (8 i, M4 it
240~260 g) X HMENLEN TR0 R 4 A, 64 10 H : Sham+DMSO 4, Sham+LDN ( UCHLI1 #1557 ) 4H .
AF+DMSO 41l AF+LDN 41, 434l)5, AF+DMSO 41 fl AF+LDN 413 i3 fz FAE A M Bk £ 1
(angiotensin Il , Ang Il ) B35 PE MBI A5 5 AF AL, 4 JA 5, A0 i BE S WD AF [ 3¢ 22 i) (1]
Masson = {8 {8, 70,0 P ZH R LB LR R0 K- s R TR 750 Bl BT A A O I Z R s A 1~3 H iRy SD KB
O A B A K B0 LZE Jitd ( neonatal rat cardiomyocytes, NRCM ) , 3# i £ NRCM 40 i i 2 538 5 {1
UCHLI B:3iF HoAE F 5 dEAT S8 UTTE SR 3% 40 A , #FAl UCHLL X} NRCM 45,/ 45 8 2540 #5112 1 3 1
( calcium/ calmodulin-dependent protein kinase Il ,CaMK 11 ) F 3 RE 5 WL ; 2R & 13 0% ER 38 43 B T 4 4L
EHEHFRIE, 888 75 AF IR EUODHELZUR Ang 1T Zb#Ef NRCM #1, UCHL1 £ H ik, 5 AF+
DMSO ZHAH kG, AF+LDN 2H K B FACo I 55 11432 (ejection fraction, EF ) A4 %5 43 %% ( fractional shortening,
FS) B #EFH 5 (P<0.01) ,Masson =L ALF AL TR (24T 4EfL B T «-SMA [Col 1 FRikFI1 AF [ FELET
[i1] d 2 AR (P<0.01) o {RSMSEE 1, UCHLL A AR T 342 Ang 1115519 NRCM 274 {k (P<0.05) .
FEPIVE BTG s UCHLL 5 Ang ITHI[LAY NRCM rh ity CaMK 1T AR BAE H , F i ad 2502 AL #E 1 1R
CaMK II 33 3K B AR 7 UCHLL G AR AT Ang [T #il 3 i) NRCM w25 4 4k i 1 i) 40 ) 4 1T (P<0. 05)
g5 UCHL1 5 CaMK IFHEAEM , 3840 292 R4k LR CaMK I, NfifiEE AF B.OMELF4E4L
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Ubiquitin C-terminal hydrolase 1 inhibits the ubiquitination of CaMK I and

promots the occurrence of atrial fibrillation in rats
LI Liying, FANG Li, QI Heng, ZOU Bin, YUAN Cong, GUO Yuxuan Second Departmeat of Cardiology, First
Hospital of Changsha, Changsha, Hunan Province, 410000, China

[ Abstract ]| Objective To analyze the role and molecular mechanisms underlying of ubiquitin
C-terminal hydrolase 1 (UCHLI) in promoting atrial fibrillation ( AF). Methods Forty 8-week-old male SD
rats (240~260 ¢g) were randomly divided into four groups, with 10 rats in each group: Sham+DMSO group,
Sham+ LDN (the inhibitor of UCHL1) group, AF+DMSO group and AF+LDN group. AF model was induced
by subcutaneously implanted osmotic micropump of angiotensin [ (AngIl ) in both AF+DMSO group and AF
+LDN group. After 4 weeks, the duration of AF was monitored and recorded by electrocardiography. The level
of fibrosis was observed by Masson-trichrome staining of left atrial tissues. Heart function was evaluated by
ultrasonic cardiography. Neonatal rat cardiomyocytes (NRCM) were isolated from the hearts of SD rats aged 1~3 d
of which effect was verified by overexpression or knockdown of UCHLI in NRCM cells. Immunoprecipitation
mass spectrometry was used to evaluate the functional regulatory mechanism of UCHL1 on calcium/calmodulin-

dependent protein kinase ]I (CaMK I ) in NRCM. The expression of fibrotic protein was analyzed by Western
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blot assay. Results The expression of UCHLI protein was increased in cardiac tissues of AF rats and in Ang
Il -treated NRCM. Compared with the AF+DMSO group, the cardiac ejection fraction ( EF) and fractional
shortening (FS) of the AF+LDN group were significantly increased ( P<0.01), while the degree of fibrosis,
expression of o-SMA and Col I and duration of AF were significantly decreased ( P <0. 01).
inhibition and knockdown of UCHLI attenuated Ang Il -induced fibrosis of NRCM ( P < 0. 05).
Immunoprecipitation mass spectrometry revealed that UCHLI interacted with CaMK [I in NRCM simulated by

In witro,

Ang Il and promoted the upregulation of UCHL1 through deubiquitination. CaMK I overexpression reduced the
inhibitory effect of UCHL1 knockdown on the fibrotic response in Ang Il -induced NRCM (P <0. 05).
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Conclusion
promoting cardiac fibrosis in AF.
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UCHLI interacts with CaMK [l and upregulates CaMK I through deubiquitination, thereby

ubiquitin C-terminal hydrolase 1; Ca**/calmodulin-dependent protein kinase Il ; atrial
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L sl (atrial fibrillation, AF ) 25300 M4 %R
W IR T R F RN Z —. HAl, &4
2T IETE AF Ry A B, 2B 0F 98 AF K
TEHLA R B 12 AR A R G A0 P
R AR G £ iR A, e 4R AR AR S AL AE T
BE MR IEL MY . RN EENEA
BT B S R 28, 2 5 R T RS R AR R
it TR R AL, 12 R AL — A Al
i, B2 RAE T LGz R B E R BrhUIEZ R
17 2% C Rk il 1 (ubiquitin C-terminal hydrolase 1,
UCHL1) j2—Fh £z RALH, 75t WL E B b £ Rz
FMZREZHT . UCHLL J382 5 250 1) K%
WL, ALFE IR I 2B AT VR FIFEF 416 .
ARG, DIV AL IS, O WA o UCHLL )33k
R BE B I S R FRIB G INAT 5 A, UCHLL )]
FRE AL V5 LT A A AR 1B A5 5% 085
DELFLEL . T UCHLL J&: 7538 3o 15 00 JUF 47 4
25 AF RR R ATE R . AFFEIEE UCHLL
TE AF RO IEZH 2 b i 2381 0, 38 3ot 1o 2 38 B R
fik UCHL1 &G HAE AF s i85 1E /L, B2 AF O
JIELF AL r)vR T SR AL RO SE A5

1 #RSH®

L1 53

64 FUEHE AR HENE SD R (8 JAil%, (R i 240 ~
260 g) #1110 HUAfEdE SD RRL(1~3 Hillk AR B 10~ 14 g)
Wy B b A BB A W RSBy A BR 22 7] [ SCXK (50)
2019-0008 | o TEFFAE (9 Tof IR 26 4F T, K BT Bl
ARBCEPAUIK, IFREF 12 h g/ 6 ) (%3 20 ~
24 C, MM IE 40% ~70%) o ¥4 5 EVE R AR A
KRBT T 2% (B %) 5 9 ik 8 WA RR

. SN 7% UCHLI RIKTE AF L igAEH, R H
BEHLECF R 24 WK R 4 41,541 6 H L SR E 1
37 AF R, (DfEFAR (Sham ) 41 A & 145 Rk R
(angiotensin 1[I, Ang Il ) P78 PRI S A A K ER K
T @AF 1 JE 4. #1535 v 8 52 (2004 7Y 56 [
Alzet A7) 31 Ang U7 1 J# (200 ng - kg™ -
min~', 2 Sigma-Aldrich A 7)) 5 S KB A 4EfL
DAF 2 JHUL i B 15 M 0 4 S 12 M Ang IT i
2 J&(200 ng + kg™ - min™") T K AF; @DAF 4
2B E PR S A 12 M Ang T v 4 S8 (200
ng - kg™ - min"' ) FF KR AF, 4 T % %< UCHLL 4
il 77 (LDN) X AF KRR el 4F A, ok B ALE 7 3%
B 40 HAR AR 4 41, B4 10 H . DSham+DMSO
H AT Ang I B BB EBARRE T, X
Rk S DMSO (1 ml/kg, £ [E MCE A7) , #74E
4 J& ;@ Sham+LDN 4 ¥ A& Ang 1T /)35 5B M U8 52
FEA KB T, B K R bk S UCHLL #1151 LDN-
57444 (LDN; 40 ng/kg, 3 [ MCE 23 w]) , FF 22 4 JH.
DAF+DMSO 41 : 2 R SCHR [ 8 ] 907 12, i B B 1
T i 8 Ang I 4533 4 J& (200 ng -+ kg™« min™")
PR K AF, &R E#EIK S DMSO(1 mL/kg) , #54E
4 J& . @AF+LDN 4. %8 AF+DMSO 41155 AF 4 &,
TR EFIKIT ST LDN(40 pg/kg) ,472E 4 JH
1.2 e Bk s o

1 Ang [ 25 AT (4 Ji )5 ) , KRR E %
(40 mg/kg) BRI, B 12 S50 H P 4 J A S B4
NS PR, 105 O H EIEIE . AR FRIE : Ang 11
1520 )5 U L VLA BT 1) G B A0 o D B P R ) (]
FE SN B B %AV i PRk RIS RO 5 4 A 5 8 — IRAE
B MO AR AE Z (BB E] ]
1.3 BFESHA

1E Ang IR 25 0 (4 8 )5) , R E %
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B4(40 mg/ke) BRI . ] Vevo 1100 173 i 38 75 1
BARGE (5K Visualsonics 24w ) #EA7 8 7 .0 5l & 7y
Bro ool e B AR MOSEECTR A5 00 JE Y 4 b A
WAL, TERASFLR WL AR M B R,
L 3l BB B 3R e O % I 23 2 (ejection
fraction, EF ) F1 47 %4 43 %% ( fraction shortening, FS) . ff
AMEAE S 3 A0SR HE,

1.4 WABRBmEFhE

U O EIFAE 4% 22 5 I (L 5T Solarbio 23 7] )
W E 24 ~ 48 h, SR 5 BLERTE A I . R RE YDA
3 um V) A, FE i B Masson = 4, 44 {4, ( 3¢ [F Sigma-
Aldrich 23], 15 €80 e X IR 21 41k X 3. R I Bl
PR RGN REA IR 10 S FEHLY r 18 5 A7
5%, i it Image J FAFREAT 04T
1.5 mpsEsfesrta

ZRESCHR[ 9] 7, N 1~3 Hig Yy SD KRG
JUE o i A2 43 B3R AR K B0 LA B ( neonatal rat
cardiomyocytes, NRCM ) , NRCM JZFp7E & 10% Jif 4 1.
TR E SRR IR AL F-12( 3£ Gibeo A H]) ;SR 18 h,
T IREs% .

Se5 1 %48 LDN %f NRCM £F ey 52 m . 4 4
M43 A« X BEZH (control 2 ) \LDN £ Ang Il 2 \Ang Il +
LDN 2, 740 LDN 21 F1 Ang [l +LDN 4{ UCHLI
TEPE 76 Ang ITHBRT, iNA 5 umol/L LDN 4bFE 6 h,
Ang [T 411 Ang Il +LDN 401 A Ang Il (100 nmol/L) 3
WA 24 b X BRZH A LDN 2H 0 i A %5 DMSO 4k
FHAR M.

SEH 2 %< UCHLL Gl NRCM ZF 446 5200 .
AR5y - X BE 4 (control 4) \si-NC 41l si-UCHLI
4, si-NC 411 si-UCHLL 417E Ang IT 53T, 43 51
JH Lipofectamine 2000( Z£[F Invitrogen 2\ ] ) ¥4 si-NC =,
si-UCHL1 %5 JL 40 it 24 h, 3R J5 A Angll[( 100 nmol/L)
FFLARAE 24 b X BRZE DN H A 25 & DMSO Ab P20 A

SEEG 3 %4 UCHLL i &3k %F NRCM (1) £5/ 45 i
ZK I EE A% EF T ( calcium/ calmodulin-dependent
protein kinase Il , CaMK I ) Feik52m, K520 i M
Vector 4 #l UCHLL 2, Vector 2 1 UCHL1 £ 7&
Ang TT %] i 717, 43 ] {# B Lipofectamine 2000 ( 2 &
Invitrogen /] ) ¥ Vector 5f, UCHL1 1 & 35K i b 5% e
4Hiff 24 h, SXJ5 A Ang 1T (100 nmol/L.) HIEAAE 24 h,

S 4 25 4% UCHLL Xf £F 4 4k 1) 5% i )& 5 5
CaMK Il A K. ¥ 40 M 53 S~ XF B 41 (control 41) |
Ang [I +si-NC+Vector 25 . Ang Il +si-UCHL1 4 . Ang Il +
si-UCHLI+CaMK Il . BR*T B2 5h, Al ZH7E Ang I

HICHT , 23 58 F Lipofectamine 2000 ¥4 si-NC | Vector
si-UCHLI 5, CaMK 11 #% YL 2 ] 24 h, SR 5 A Ang II
(100 nmol/L) 440 24 h, X HEATI N A 555 DM-
SO b3 2 i .
1.6 FUkathyd e FAR S BR45 5

T #57 UCHLL .CaMK T & 52 i ik 40 2
# UCHLL #1 CaMK II iy ¢cDNA J¥ %1 5 [ 2 A L 16
Hanbio Biotech 7\ 7] 3845 i) pHBLV-CMV-crRNA Jii fi
MR . RS 83K (2 wg/mL) PR LAY 40
B, UCHL1 %% 5 # siRNA ( si-UCHL1) J% H %f g
(si-NC) f_E ¥ GenePharma A 553014 % o
1.7 %% 337 ( co-immunoprecipitation , Co-IP)

{#i il Pierce Classic Magnetic IP/Co-IP iR & ( 3E
[E Thermo Fischer Scientific 23] ) ##47 Co-1P, i 24
it 22 PPN NRCM rp S IBURE it o B i 5 2 UCHILL
P& (1:100, Proteintec ) \ % CaMK Il $T 44 ( 1 :100, Pro-
teintech ) B4 [F] Fh B %F B8 1eG (1 :250, 3 [E ABclonal 2
A))TE 4 CRIPE e . ¥ 25 pl 8 H A/G Wik
BMEIRE S IFE 4 CTRIFE 4 ho TR IR TE
BERT 3 WA EBR AL A M AR, FH 20 pL %
i 2 v AR 4l 5 O A BT, IR =S T #5810 ming
o VR A 2 F1 B AT 3 % oo M B0 1 B B e
1.8 &GP ELH

fdi 1 RIPA Z2 vk ( ¥ Beyotime 23 ]) MO IEEH
21 NRCM 3 I 1 i, fd ] BCA U5 & ( R
Beyotime 73] ) XJ 2 1 Bk B2 i AT i Ak, X 4 5 Y 2R
F(50~100 wg) #E47 6% ~12% SDS-PAGE Hijk 4%
BE IR 4 Z M . A QuickBlock Blocking Buffer
(_Lif¢ Beyotime 23 ] ) £ F] 30 min Ji5, HF 5 55 £ X
UCHLI(1:2 000, 2 [ Proteintech /7] ) , Collagen [
(Col I ,1:500,2%FE Abcam /A #]) ,a-SMA (1:1 000,
F [ Proteintech 23w ) , 85 I 2% MMM 2R 1 B I
(Ca®™ /calmodulin-dependent protein kinase I ,CaMK II )
(1:1000,2&[H Proteintech /A)) ,7Zz & (1:1 000, %[
Abcam A ] ) N a-f & (1:1 000, 3£ [F Protein-
tech A7) WH K. KH,KES & A1) HRP {HH
ZHL (R Boster 24 1)) — & F 2 h, FH{E ] Chemi-
Doc Touch Imaging System ( 3£ [E Bio-Rad /A 7)) #E477]
WAL ] Tmage J Z3Hr45E 45417
1.9 % 9% W% AR & 5 ( immunoprecipitation-mass

spectrometer , [IP-MS)

X R AE Y S e U UE A 25 4T SDS-PAGE , 7%
e i g S5 VIBREERCUKIE , ] Orbitrap Elite J5iji%
i (Z£[E Thermo Fisher Scientific /AF]) 47 BRS04 o
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s #& 7 NRCM U1 i T % il T 7E QuickBlock
Blocking Buffer F4f /4] 1 h Ji5, 531 o-SMA (1:100) .
UCHL1 (1:200) #1 CaMK Il (1:200) fy)—¥ifE 4 CF
BEE R BE TR T 5 (LU E R Alexa
Fluor 555 {BELPTIA, IL2EPLH Alexa Fluor 488 {HEEHT
1A, ¥4 B 35 Cell Signaling Technology 23 ) ) #E47%¢
Seric 1 he F DAPT (1:2 000, 22 [F Sigma-Aldrich 2y
H)) XA IEAZ AT S . A R 4 T TSM800 35
£ DI (TEIE Zeiss 24 H)) i3k
L 11 zFfem 2

NRCM f si-NC 5§ si-UCHLI1 4Zb3 24 h, 1EWH4H
LR 12 h fin AR B R A ] ) MG132 (10 wmol/ L.,
JeF Abcam 3] ) o FHI$T CaMK I 47144 G 352 BT TE 4> 4
AR, SR BTz 2 (Ub) HURFEAT e Bk LADY
fii CaMK II 2 93z RALAKF- o
112 %t 3547

i SPSS 22. 0 #4740 Mo B RILL x+s
FR BT Student” s ¢ K550 73 A PIAS S48 2H 22 8] 1 22
S, IR e ANOVA I3 Hr 244 Z 1) 1Y) 22 57, 2HL )
PP LR A Tukey 46555, P<0.05 A2 7 HA G
R

2 R

2.1 UCHLI &k £ AF & J% P 694 )

I R B R TEA Ang T35 AF, KR AR
4 Ji Ja 0 HU A BRI B B S, RO B AT B
TR (B 1A) . 5 Sham ZLAH L, AF 24100 F 4140
o UCHLI 8 [ 335 DA [ s v Jr s (&1 1B)
AR, 7E Ang 1 ZEFE ) NRCM o, UCHLI #9285 1 it /K
- I B TR AR G (18] 1C) o ks Lk
Bl UCHL1 LT REAE AF K Hh ke e o
2.2 UCHLI #9 3K T f 4k 9h i 22 NRCM £F 424K

& H1 LDN ] NRCM rh UCHLI 7%, 555 B
HILE, Ang Il 40 NRCM Hr (i £F b B 1 Col T
a-SMA Fik i E 41 (P<0.05) , Ang Il +LDN 41 £F 4
L Col 1 Fl a-SMA R iE# Ang II 4 5 2 FE AR
(P<0.05, & 2A). f#i A] siRNA @& filk NRCM H [
UCHL1( & 2B) , 45 &, 5 Ang Il +si-NC 4 I %,
Ang Tl +si-UCHLI 4 Col T Fl a-SMA % ik i % [& %
(P<0.05, 8 2C), HRREmCY 6 B, Ang 1T +si-
UCHLI1 4 /) o-SMA 5 )58 FF i K T Ang IT +si-NC
2 (P<0.05,[& 2D) , 4552608 UCHLI 75 NRCM f§
LR HEAL S o

b

A

AF/JE
Sham 2H. 1 2 4

UCHLI(ZOXIO“)Hl

B-actin(37x10°)— |- - ——— — it | B

AngH/h
XHE4 6 12 24
UCHLI1(20x10°)— | - ——]

B-actin(37x10°)— IE' C
AAF R XK ECC AI;B: R R ESH AF B H 1,
2.4 B ssf UCHLL & G K1 C. % & o i 4 47
FE A E R E T Ang I (100 nmol/L) 4 NRCM v
UCHL1 % & K-

B 1 UCHLI KA AF RFEHFHER

2.3 LDN %y UCHLL #9474 % 7 AF K R k4 2
AFFIGIR T S AR AR

JPEAl UCHLL 2 B 7ER N/ 5 AF K ERC IEZF
4“4k, {8 LDN #1f] UCHL1, 5 Sham+DMSO 41 4H [,
AF+DMSO 210 HEH 1) EF F1FS 25K (P<0. 01) 5[7]
e AL TR AR AR LT 4E L 1 «-SMA [ Col [ K3k i
241 (P<0.01) . UCHLL $J15]3) LDN & 240 AF
WA (B 3A~C) . Ah, 5 AF+DMSO 41
FHLG, AF+LDN 41 AF {4 22 0 (1] I 25 45 45 (P<0. 01,
& 3D) .
2.4 UCHLI 5 CaMK Il #8 Z. 4k A

e UCHLL Xt Ang I 43 Y £F 4EAL IS TEDL ]
7 Ang 1175519 NRCM P fF 47 032 DT 0E BT (1P-MS)
PR BE UCHLY AHEAE Y. @ik 534 MS £l , 51 1
PSM $§55>20 (25 H BifE 55 UCHLL % AE S il
(immunoprecipitation , IP ) f{fERE %, H CaMK II v JE 4%
B (F 1), il UCHLL 1 CaMK [I 2 8] J& B AE1E 4k,
5L B UCHLL 5 Co-1P 1) Ang II 13 ) NRCM
Hi) CaMK AR EAEF (& 4A) o e CaMK T 275
3% UCHLI1 75, K CaMK 1 % 4 /K, % B NRCM
H UCHLI K425 1 CaMK I & /K- (& 4B)
A, UCHLL 3 3K B T CaMK I 1) 232 R 1k
(] 4C), 4559320 UCHL1 5 CaMK I 41 H.AE A, 9F
W Kz F A R
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Ang Il +si- Ang Il +si-
control 41 LDN 4 Ang ZH Ang Il +LDN H control 41 NC 21 UCHL1 4

Col I (32x10°)—

Col I (32x10°)—

a-SMA (42x10°)— a-SMA(42x10°)—

a-Tubin(55x10%)— a-Tubulin(55x10°)—

Il control 41 ELDN 4
49 Angll 41 B3 Angll +LDN 41 47

a

E3 3

P

EHEEES T
1 v

GHELIOES
T i v

1 .

I I
Col T a-SMA A Col T a-SMA

si-NC4  si-UCHLI 41
UCHLI(20x10*)—
a-Tubulin(55x10°)— C
control £ Ang Il +si-NC 41 Ang Il +si-UCHLI £
<
=
n
3
200 pm
—
— 4
=
A 2
= 3- 2
B
7N
2
200 pm 200 pm 200 pm [ 27 .
— —t — )
<
3
0-
FURE N
& c,\‘“ . \\/()
= &
2 A
200 wm » 200 pm 200 pm
— — A [
& D

A: LDN #= Ang Il #2245 NRCM # Col [ #= a-SMA & & K -F ;B si-UCHL1 3fk#9 NRCM  UCHL1 & & K-F;C.: Angll 432 5
si-UCHL1 gi4%#5 NRCM ¥ Col [ #= a-SMA & &K F;D: Ang Il & 22449 si-UCHL1 4% 49 NRCM  Col [ #= a-SMA % & & ik
a:P<0.05,5 control 28}t %5 ;b:P<0.05,5 Angll 20tk 4%;¢.P<0.05,5 Angll +si-NC 28 b 4%

2 UCHLI WM HEIBE T Ang I 7 59 NRCM R AU B HHIRIE (35, n=3)

Hl control 41 T Ang Il +si-NC 41
= Ang Il +si-UCHLI 41
a

oe}
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Col T (32x10°)—

a-SMA(42x10°)—

a-Tubulin(55x10*)—

1007

Sham+DMSO ZH

AF+DMSO 2

Sham+LDN 2

AF+LDN 2

B Sham+DMSO 4| B3 Sham+LDN 4
=3 AF+DMSO 41 B3 AF+LDN 4]

EF FS

Sham+DMSO #{ Sham+LDN 2 AF+DMSO 4  AF+LDN 4

B Sham+DMSO 4
=3 AF+DMSO 4

3 Sham+LDN £
=3 AF+LDN 41

a
mE 34
A a
2_
b b
1-
0_

Col 1 a-SMA

41

W AR

C

Sham+DMSO 4

401
a
;\2 30
=
& 204 b
by
HE
= 107
0-
DS DS DY N
Q7 7 Q7 D
S e
\\,a\\\ Qo ,§ N B
Burst pacing
3
i —
) Sinus Rhythm
Burst pacing
A 1
% Sham+LDN £
2
Sinus Rhythm
__Burstpacing

AF+DMSO 2]

Atrial EGM

Atrial Fibrillation
Burst pacing

Atrial Fibrillation

Atrial EGM

30
a
= 201
B b
o104
-
0 T T

7 Q\\%Q Qx\9$

o™ SN » D

ARFECHEAMKRIEMEXBEF EF FS £ 54 FLR . FRALM; ELK .7 AF;B:Masson Z & £ & 27 SMARK
JE R AR(%200) ;C: AF K &SR Col [ #o a-SMA & & £k KT ;D AF K S 69K F M &b B9t Fofe B AF #2488t )
a:P<0.01,5 Sham+DMSO #1tb45;b.P<0.01,5 AF+DMSO 48 1b4x

B3 LDN xf UCHLI gyiHIxt AF K RR/OBEF4E4L 500 AETh BE

gEAL

(n=10,x%s)



http ://aammt. tmmu. edu. cn [ii 222 B8 R4, 2022 ,44(22) 2281

%1 5 UCHL1 %4 IP REE QR 2.5 CaMK [I %4& 7 UCHLI1 kA% 2t Ang Il # % 4%
5 UCHLI %4 P 192 1 PSMs % H NRCM v 47 440 B 5 64 Fp ) 45 )
5 V2 R 2 11 30 %%% UCHLL X2 4efb 522 5 5 CaMK T A
JHIEE [ A6 27 Koo HRE NI e 9L [R] & B NRCM H CaMK 11
O-REHHERE RS 1 26 K Ang 1T _E8(P<0.05) ,Jf H UCHLI #yEgfik
AR (L R 23 53 Ang 15519 CaMK I /KR ( P<0. 05, 4 5A .
SEMA T Tu, 2Rk 20 K 6), b, 5 Ang I +si-UCHL1 ZHAH EL, Ang TT +si-
2 Sl s R R 1078 1 3 27 UCHL1+CaMK II £ Col I 1 a-SMA 33K &g 14 ( P<
0.05,/% 5B) .
1P Vector ZH UCHL1 4H
Input lgG ~ UCHLI
P
_— 1B: Ub
Input 1gG  CaMKII o
Vector ZH UCHLI 41 1B: CaMK Il _
CaMK II (57x10°)— _ _ | 1B: UCHL1 _
=
=

A.UCHL1 & & X% CaMK Il & & & Ang Il #]i% 49 NRCM # ¢ Co-IP;B;UCHLI it & 34 4§ NRCM # CaMK [ %& & K- 694K & %,
JE P iE 5 H7;C: CaMK I & & 42 Ang Il #)3% UCHLI if % ik #9 NRCM w6932 Z4LK-F  IB: % 9% 9 i (immunoblotting )
B4 UCHL1 5 CaMK I tHE/EH
Angll +si-NC ~ Angll+  Angll+si-UCHL1

Angll +si-NC ~ Angll + control 24 +Vector 4 si-UCHL1 4] +CaMK Il 24
control 21 +Vector 41 si-UCHL1 4

Col T (32x10°)—

CaMK I (57x10°)—
a-SMA (42x10°)—

a-Tubulin(55x10°)—
a-Tubulin(55x10%)—

4 -
a
s I control £ 3 Ang Il +si-NC+Vector 41
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