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Long noncoding RNA H19 promotes vascular calcification by repressing the Bax
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Abstract: Objective To investigate whether long noncoding RNA H19 (IncRNA H19) induces vascular calcification by
promoting calcium deposition, osteogenic differentiation and apoptosis via inhibiting the Bax inhibitor 1/optic atrophy 1 (BI-1/
OPA1) pathway. Methods {-glycerophosphate and calcium chloride were used to induce calcification in rat vascular smooth
muscle cells (VSMCs), and the effects of siH19, alone or in combination with BI-1 or OPA1 knockdown, on calcification of the
cells were investigated. Osteogenic differentiation was assessed by measuring Runt-related transcription factor 2 (Runx-2) and
bone morphogenetic protein 2 (BMP-2) expression with Western blotting, and cell apoptosis was evaluated by TUNEL staining
and Western blotting. An ApoE” diabetic mouse model with high-fat feeding for 32 weeks were given an intraperitoneal
injection of siH19, and the changes in calcium deposition in the aortic arch were examined using Alizarin red S staining and
von Kossa staining. Results In rat VSMCs with calcification, the expression of IncRNA H19 was significantly increased, and
the expressions of BI-1 and OPA1 were significantly
decreased. ~Downregulation of IncRNA HI19
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significantly increased the expressions of BI-1 and
OPA1 proteins in the cells, and BI-1 knockdown
further reduced OPA1 expression (P<0.001). The cells
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treated with siH19 showed total disappearance of the
calcified nodules with significantly = reduced
expressions of Runx-2, BMP-2 and cleaved caspase-3
and a lowered cell apoptosis rate (P<0.001). Calcified
nodules were again observed in the cells with IncRNA
H19 knockdown combined with BI-1 or OPA1l
knockdown, and the expressions of Runx-2, BMP-2,
cleaved-caspase-3 and cell apoptosis rate all
significantly increased (P<0.001). In the diabetic
mouse model with high-fat feeding, siH19 treatment
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significantly reduced the calcification area and increased mRNA expressions of BI-I and OPAL1 in the aortic arch. Conclusion

LncRNA H19 promotes vascular calcification possibly by promoting calcium deposition, osteogenic differentiation and cell

apoptosis via inhibiting the BI-1/OPA1 pathway.

Keywords: long noncoding RNA H19; Bax inhibitor 1; optic atrophy 1; vascular calcification; osteogenic differentiation
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GCCATCAC-3', ¥fi [] : 5“TCCACCACCCTGTTGCT
GTA-3',
1.6 Western blotting 5% %5

65 ) 200 B0 2 i 297 VSMIC, R I B B 40 i i 2
F, B30 pg filA 10% SDS-PAGE #i H E 47 H
WK EL B 2 PVDF IR, 5% BSA WiiA37 °C
B 1 b SRIG BT 4 CIFE IR, 1% U IREE i vh
YeIe B S F A AR IO R BRI 2 he S
Fk2E R GRS R RN A PR A 8 1 BT ) 2k
TR T
1.7 $HEaSEke

iz FEIAF 6 45, VSMC i i 70% 854 [ 7€ 1 h,
PBS 2 YEA AL 3 ¥k, SR 5B | mg/mL #6 R 21 STl
37 ‘CYe1t, 30 min, PBS IR VLA 3 UK, S5kE i T8 5 1l
FHARBIAAIR
1.8 #5&2 £

R B B R G TS, RBRES IR (T H]
PBSIZ PRI, S ARE S 240, AR5 I A T4

B mm Control

Inc RNAH19

& L

= VSMC calcification

== VSMC calcification+siH19

"9 VSMC calcification+siH19+BI-1"
14 == VSMC calcification+siH19+OPA 1™

& &

e N SN

W, ZEIRHEEHF 10 min, i FHEGR CNEBOGEE , TH5
BRSSO SRS, DA B RR LA
EEE RS REEUE.

1.9 TUNEL 523

YR A E AR T IA 4% 2 R HE (pH=7.4) %
VR T [E15E 15 min, %51 100 pL 1% TAT BN T37 °C
MR & PR 60 min, I AL R EEFF 15 min,
PBS 243 7, 0.3%H.0,123E 5 min, /1 100 pL 3
M B At 25 1550 30 min, PBS R4 3 V¢, Tk
50 pL DAB IRHIZ% thif , £ R 3 Fr, e N g g
BN, T AN AR R
1.10 Von Kossa % &,

/NER I BB SEED) et K I b3 |
FHRSRRER AR CHIVE R R 617 HR S U4 6. 30 min, 251
KIS B TR RN A T 52 , SR 1l
FHA ST A T Y 2K T e, B
B S 1 1B I , K F Image-Pro Plus #E474347T,
FELES AL I VBRI > 100%.

111 %It

T ARG 2 S FE 42 3 UK, Al SPSS19.0 Fi 4t
TTEAR T 025 R LSRR vfE 22 37, AL [R]
L35 SR ¢ K56, 22 4 [R] B AR A R R O 2290
(ANOVA). P<0.05BI 2R HAGIE L.

2 R
2.1 LncRNA H194p#) BI-1/OPA1 % & i& 5%

BHER H M A S AL E515 T VSMC #5105 , qRT-PCR
ZE IR IncRNA H19 #5581 2 1T, 11 siRNA GERH {2
J#/D IncRNA H19 34 (P<0.001) ., Western blotting 4%
WRAE/R VSMC 54k 5 BI-1 A1 OPA 1 ik i R %, i
siRNA ik IncRNA H19 %3k )5, BI-1 f1OPA1 FEH#
KA Tt ) siRNA G BI-1 5, OPA1 & I35
PCRFE(P<0.001,181).
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Fig.1 LncRNA H19 inhibits BI-1 and OPA1 protein expressions in VSMC calcification. A: Western blotting
of BI-1 and OPA1. B: Expression level of IncRNA H19. C: Expression levels of BI-1 and OPA1. *P<0.05 vs
Control, “P<0.05 vs VSMC calcification, “P<0.05 vs VSMC calcification+siH19.
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Fig.2 LncRNA H19 promotes calcium deposition by inhibiting the BI-1/OPA1 pathway.
A: Changes in Alizarin red S staining. B: Serum calcium level. *P<0.05 vs Control, “P<0.05
vs VSMC calcification, “P<0.05 vs VSMC calcification+siH19.
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Fig.3 LncRNA H19 increases Runx-2 and BMP-2 protein expression by inhibiting the BI-1/OPA1 pathway. *P<0.05
vs Control, “P<0.05 vs VSMC calcification, “P<0.05 vs VSMC calcification+siH19.
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Fig.4 LncRNA H19 promotes cleaved caspase-3 protein expression by inhibiting the BI-1/OPA1 pathway. *P<0.05

vs Control, “P<0.05 vs VSMC calcification, “P<0.05 vs VSMC calcification+siH19.
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TG - M55 S IncRNA H19 F53534 11, BI-1 F1OPA1
FERHI LRI, 1 siRNA #{I IncRNA H19 %6355, BI-1
F1OPA1 ZE 1122350 . I 7t ; IncRNA H19 #ij1 il BI-1/
(0) N s == B 91 [ ER T A 18 = i a1 87
PR 1M A E5 4k : siIRNA I IncRNA H19 K35 J5 #5171



J South Med Univ, 2023, 43(9): 1470-1475

http://www.j-smu.com

P Ny { afuw Y% ,_”‘i
®

- Jeiie @ 2 (1Y s
- = % *‘ L
SR A i
?‘_‘ ‘;; :.v,&‘\»ﬂ“%\‘i ® : 2 % ’ J ‘ j ‘ * " 301
W) e Y

oy X8 {30

20 H N \ " ), -

calgification \

i 3
1

0!"4

xsmeoale-ﬂcau‘%nﬂﬂﬂg C calmﬁ%ﬂﬁl 1+

%4
: *d'w('-«t«ﬂé

50 pmﬂA

50 um’

“(n

i Control

mVSMC calcification

EVSMC calcification+siH19

= VSMC calcification+siH19+BI-1"
mmVSMC calcification+siH19+OPA1™

Al

VC  VC+siH19 VC+siH19
+siH19 +BI1"™  +OPA1"

Apoptosis rate (%)

W

251
20
151
10
0- Con

5 LncRNA H19#01# BI-1/OPA 1 i@ BR{R #tLHAEIA T (L G 87k Frig A A T 4hRe)
Fig.5 LncRNA H19 increases cell apoptosis rate by inhibiting the BI-1/OPA1 pathway.
*P<0.05 vs Control, “P<0.05 vs VSMC calcification, “P<0.05 vs VSMC calcification+siH19.
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Fig.6 LncRNA H19 promotes vascular calcification by inhibiting BI-1 and OPA1 protein in mice. A: Von Kossa staining. B: Ratio of
calcification area. C: mRNA expression levels of IncRNA H19, BI-1 and OPA1. *P<0.05 vs Control, ‘P<0.05 vs vascular calcification.
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