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ZFP36 in smooth muscle inhibits vascular calcification by regulating Runx2 expression
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[ ABSTRACT] Aim  To investigate the role and mechanism of RNA binding protein zinc finger protein 36
(ZFP36) in vascular calcification. Methods Human aortic smooth muscle cells were infected with ZFP36-overex-
pressing virus or transfected with ZFP36 siRNA, followed by high phosphate stimulation to observe the effect of overex-
pression or knockdown of ZFP36 on smooth muscle cell calcification; RNA immunoprecipitation and stability experiments
were used to detect whether Runx2 was the target gene of ZFP36; Smooth muscle specific ZFP36 knockout mice were
generated and vitamin D was used to induce vascular calcification.  Alizarin Red and Von Kossa staining were used to
observe calcification of aortic vessels, and Western blot was used to detect Runx2 protein expression. Results
ZFP36 expression was elevated under calcification-stimulating conditions.  Overexpression of ZFP36 alleviated high phos-
phate-induced smooth muscle cell calcification, while knockdown of ZFP36 exacerbated calcification.  ZFP36 could bind
to Runx2 mRNA and promote its degradation. At the cellular level, ZFP36 could inhibit smooth muscle cell calcification
via Runx2. At the animal level, knockout of ZFP36 in smooth muscle exacerbated vascular calcification induced by vita-
min D. Conclusion ZFP36 inhibits vascular calcification by targeting Runx2 mRNA and suppressing its expression in
smooth muscle cells.
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Figure 1. ZFP36 expression is increased under calcification-stimulating conditions

2.2 kL ZFP36 ME EREF S H T B LA
54k

ST WESE ZFP36 #E°F- T WLAN ML A5 4k A4
TATE T ZFP36 1 AR, il Western blot
Rl T Fk K- (B 2A) o B GFP X B g 7 11
ZFP36 1 323k Bf 9 15 R e HASMC, JF & w5 5 7
K. Western blot £ Jll & B, i 3 5 ZFP36 )5,
Runx2 HHFEIE T[4 19. 5% (P<0.05; K 2B) ; #§
AT Yufa Fe W ok 3k ZFP36 {81 i W% S 19 45 Ak
%) 34. 6% (P<0.01;K 2C), RT-qPCR iE5E, it
F35 ZFP36 i Runx2 mRNA 7K F [ AK 24 48. 6%
(P<0.01; ¥ 2D) . 7EMS AL A1, 5 % B2 A1

L, b 3k ZFP36 5 4 i v () 45 7 5 FT ALP 35 P
SRR 42. 2% (P<0.01) F125. 9% ( P<0. 05 ; 1]
2E M2F), B, iRk ZFP36 il & i S 1)
SV LA L ES AL
2.3 m{R ZFP36 MES#F S FBMHMEESK
J T KAE ZFP36 R AR X - W LA I 5 1k 1) 52
i, FRATHE T ZFP36 siRNA, # ¢ HASMC J5 ¥
ML RARRCR (K 3A) o Bl A S #5175 2 85 1k
BRI ZFP36 % @ /K5 , Runx2 B9 8 11 7K ~F 34 Jin
15.0% (P<0.05; % 3B) , #§ & 21 YL {6 5 /R 554k
# 19. 8% (P<0.05; & 3C), [FH}, &K ZFP36 fifi
Runx2 1 mRNA 7K~F-F+i5 42. 0% (P<0.01;&13D) |



844

ISSN 1007-3949 Chin J Arterioscler, Vol. 33 ,No. 10,2025

PSRN 1. 68 fiF (P<0.01) LA K& ALP 3% P38 fin
60. 7% ( P<0.05; ¥ 3E M1 3F), KL, @ik ZFpP36

Jei , S S AP LA A A ] i

5 1.72.0
A Vehicle Pi 32 b
GFP  ZFP36 _— 915 ¢
_ GFP ZFP36 GFP ZFP36 £3
S0 b
A
-] 0.5
- I IR AR
O ) x (p
Vehicle Pi A %X\\é\ & 158%
GFP ZFP36 GFP ZFP36 Q(( 13Q(b
c \ T M N D E F
g i‘\/ < Y g 0.20
] —_ o = Y-
g 383 S g b
w100 b KIS 2T = 0.15 bc
£ 80 522 5% 2
g 60 bd gg S o So.10
5 40 oot 2% 2
B X5 St £ 0.05
° 20 So SE a
£ 0 el — % o -
S R 2 AN R 2N AN . 2N AN
< é(\\o « é\\o QQX ‘2)6X S é’(\\o « é(\\o QQX oS X é(\\o Qe O ((Qx 'bbx
x X 9 <<Q x X 9 <<Q x X X X 9 QQ
C’}QQ QQ)Q) QSQ QQ)‘?) v C’)QQ & © C’SQ Q%Q)
0] 0] 0]
2. TRIK ZFP36 M EHESH TR AL
A N Western blot #:illl ZFP36 ik ; B 5 Western blot ¥ Runx2 1335 (n=4) ;C AR I ARG ERTIR (n=3) ;

D 4 RT-qPCR #& Runx2 mRNA 35 (n=4) ;E WG ME (n=3) ;F g ALP Jll5E (n=3) ,
a }j P<0.05,b A P<0.01,5 GFP+Vehicle 41 H# ;¢ 3 P<0.05,d 7 P<0.01,5 GFP+Pi 21 L%,

Figure 2. Overexpression of ZFP36 inhibits high phosphate-induced smooth muscle cell calcification

B Vehicle Pi z8*
sINC  siZFP36 22 be
SiINC siZFP36 siNC siZFP36 -83 b
Q +
|°——~ |ZFP36 | % &b .‘~|Runx2 592 a

[« ]
o2

. 20 1
|- o> e —| Tubulin |- - - ‘|Tubulm 53

=0

o

e
D ® O
o O O

40

N
(=}

Alizarin red-positive area/%

Vehicle Pi
siNC siZFP36 siNC siZFP36

D E
_F 08
2o 2
2<c 3 2 206

[ c ‘6
33 S&
E< 53
Y 2Eo02
x x
So SE
€2

O
3

3.

A N Western blot ¥l ZFP36 34 ;B 4 Western blot &1 Runx2 £ [133i5 (n=4) ;C APE RO MG LTI (n=3) ;
D 4 RT-qPCR #i Runx2 mRNA 33k (n=3) ;E W& RME (n=3) ;F J ALP IGHEME (n=3),
a i P<0.05,b 2N P<0.01,5 siNC+Vehicle 20 b4 ;¢ 2 P<0.05,d 24 P<0.01,5 siNC+Pi 4 LL#K

Figure 3. Knockdown of ZFP36 exacerbates high phosphate-induced smooth muscle cell calcification
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Figure 4. Runx2 is the target gene regulated by ZFP36
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Figure 5. ZFP36 inhibits smooth muscle cell calcification via Runx2
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Figure 6. ZFP36 deficiency in smooth muscle exacerbates vitamin D-induced vascular calcification
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necrosis factor-oo, TNF-o) \ B & 41 g B fb 25 1
(monocyte chemoattractant protein-1, MCP-1) | 141 fifd
A+ % 6(interleukin-6,1L-6) i) mRNA'"?) -ty ] 3 iF {4
ik NOD #£32/R 8 1 3 ( NOD-like receptor protein 3,
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T, DT 352 10 240 i 6T 5 5 SR B g, 33X ) F 4
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AN, ZFP36 42 5 20 A R 0T 0 I 458, 0l aek 5 20 P
S 1 AH 5 %) 5 PR 4n 48 B R 25 1 D1 (eyelin D1) i
2 LB 40 LR L T (e-Mye) B mRINA 254, 5% i 2
O Py 88 B R 540 AR LA S R, PR AT
ZFP36 3813 10 1 2 AE M i 42E 2% By ik o6 A A Ak 19 &
Je', ZFP36 A LA m kAR E AW 1 P
Ndufs] FIESY M HH Ugerfsl , R 2 SBUNR
LB O IR T e AR I TR AT R
ZFP36 25 1L 45 45 Ak 0 I8 47, S 1 LA 5 M o ok
ZFP36 JNEE /MRS E5 1k, AW 5T i — 20 35 m T 3%
1%} ZFP36 A= ¥24 Dfe i iAis
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e B HEEEAE N, —J7 1 Runx2 ] L5 I35 &6
[A-F ( serum response factor, SRF) H %% &, B 3K
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THR ISR
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IFFEAR Runx2 mRNA (958 MRS F R KK, A
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