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M E.BH it miR-589-5p @i F A M vEvw e A8 2(TET2) 3+ A& #% £ & M & 28 2 (hBM-
VECs) ¥ 3tife 8 = o m, Fik IRI3ER hBMVECs, #4749 L g5 e fo R R H BN 5 Y 2m fo - o 2T BG40 |
LPS 28 . miR-NC+LPS %842 miR-589-5p inhibitor+LPS 28,4 32 24 h J& ¥l 28 ie 35 74 & fo 2m A ©— %, B B
A 4w B P miR-589-5p #= TET2 #8 % mRNA & & KA K-F, HR # & TargetScan 4k 3% & % 7, miR-
589-5p *F TET2 A# Ao b, Sxrmamit, A4 & A miel = & % miR-589-5p mRNA Nod # % 1k
&8 3(NLRP3) & & | F B & B X A R 8 B (Caspase) -1 &8 . & @iA-%-18(IL-1B) & & .Caspase-3 & &G K F
¥ ¥ m(P<<0.05), @ ie¥ 58 & % TET2 mRNA,TET2 & & K 35 B4& (P <<0.05) ;%5 LPS 284 miR-NC+
LPS 284815, miR-589-5p inhibitor + LPS #8 48 f A T £ & miR-589-5p mRNA ,NLRP3 % & ,Caspase-1 & & .,
IL-18 %& & .Caspase-3 & @ K -F ¥ B (P <T0.05), i3 78 £ % TET2 mRNA,TET2 & & K -F 33 h (P
0.05); LPS 28 4= miR-NC+LPS 28 4 fe 3% 74 % 48 Jo A — % & miR-589-5p mRNA . TET2 mRNA.TET2 & & .
NLRP3 & & ., Caspase-1 & & .,1IL-18 & &, Caspase-3 TG K -FHE, £ZF P L%+ FEL(P>0.05),
Z£i® & LPS # 3 T . hBMVECs W # miR-589-5p & ik 3§ A, i i 45 4 miR-589-5p inhibitor ¥ ¥A ¥ i TET2
*ik pEi#t hBMVECs 374, 5 474 hBMVECs 4 =,
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Effect of miR-589-5p targeted regulation of TETZ2 on proliferation and apoptosis of
human brain microvascular endothelial cells”
WANG ]ingl ,CHEN Jun',WEI Yunjiem
1. Department of Neurology ;2. Department of Cardiovascular Medicine , Taihe Hospital/
Af filiated Hospital , Hubei Medical University ,Shiyan , Hubei 442000,China

Abstract ;. Objective To explore the effect of miR-589-5p targeting regulation of Tet methylcytosine diox-
ygenase 2(TET2) on the proliferation and apoptosis of human brain microvascular endothelial cells ChBM-
VECs). Methods hBMVECs were cultured in vitro, transfected and detected by double luciferase. The cells
were divided into the control group, LPS group, miR-NC-+LPS group and miR-589-5p inhibitor+ LPS group.
After treatment for 24 h,the cell proliferation rate and apoptosis rate were detected, meanwhile the expression
levels of miR-589-5p and TET2-related mRNA and protein in cells were also detected. Results Retrieving the
Targeted Scan database showed that miR-589-5p had the potential binding sites for TET2. Compared with the
control group,the apoptosis rate, miR-589-5p mRNA, Nod-like receptor protein 3 (NLRP3) protein, cysteine
aspartase (Caspase) -1 protein,interleukin-18 (IL-1B) protein and Caspase-3 protein levels in the other groups
were increased (P<C0.05),while the cell proliferation rate, TET2 mRNA,and TET2 protein levels were de-
creased (P<C0. 05) ;compared with the LPS group and miR-NC—+ LPS group,the cell apoptosis rate, miR-589-
5p mRNA,NLRP3 protein,Caspase-1 protein,IL-18 protein and Caspase-3 protein levels in the miR-589-5p in-
hibitor+LPS group were decreased (P <C0. 05),while the cell proliferation rate, TET2 mRNA and TET2 pro-
tein levels were increased (P<Z0. 05) ; there was no statistically significant difference in the cell proliferation
rate, cell apoptosis rate,and miR-589-5p mRNA,TET2 mRNA,TET2 protein, NLRP3 protein,Caspase-1 pro-
tein,IL.-1B3 protein, Caspase-3 protein levels between the LPS group and miR-NC+ LPS group (P>>0.05).
Conclusion Under the LPS environment,the expression of miR-589-5p in hBMVECs is increased. Transfect-
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ing miR-589-5p inhibitor could increase the expression of TET2, promote the proliferation of hBMVECs and

inhibit the apoptosis of hBMVECs.
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NI L4540 L ChBMIVECs) S2: I i 5% [ 1)
B AR L RE W RS P RE E X
\EPMEH . hBMVECs U B8 fe 5 9 1\ k2 Sl i 14 i
SN R N T | = R R S e
P VR g WL S Ak IO B L A RE R PN I Y 3
S Z R 2 5] ) hBMVECs 8 T 5 1% 145 % 9% 11
HEFR I D P, BIH hBMVECs 1 58 A1 8 T
PRI 14 43 WL AR ik 8 i 5 05 L AT A . B
HMEAZ IR (miRNA) JE—F K EN 17~22 MEHIRMN
POV IR 2 A A RNA L 3803 5 ¥0 mRNA A9 3"~ H#
BXG-UTROE AR BT ECE AN ERIL, RITW
W7 2B, miRNA 7E i 145 %5 5 19 F e ol 5 2 56
HEEMAEM. FI, miR-1 Al miR-208 #IA N & & Fp
Ao G I 9 9 T B T A W b AR s A FE e R 3l ik R
o 2O JILRE A6 AR A5 R miR-589-5p e 4] B
A8 A7 7E T 42 A, & AT DA 2 52 g YR P
IR 10 JE DR 3R GRSk R W bl 2 T v SRR L SRl Y B
FE R W . miR-589-5p HA4 e #0 il /5 . 78 98 s
miR-589-5p ik T I, 1M1 X miR-589-5p A 34 Jin
140 23 AL 30 5 90 (CCD90 ) BH 4 BT 98 48 i o7 7=, 410 7f1
I A 5 . FRBF ST 3R /R miR-589-5p AJ fE &
VR JE A AR TR G R F . RN . miR-589-5p FE
hBMVECs #4585 F1J8 7~ (19 /E A AL i A . H
S e 0 SN AR I 2 (TET2) J2 — ol 22 W0 38 4% 8 42 it
Al 5-F 35 fifg ms e S Ak ol S5-3I I E (5-hmC)
I &, TET2 7K F 7€ 3l ik it 4 15 4k 5 25 o 9,
IS HUMAT N B 40 B 55 ) A R kst . A
A E B M £, TET2 & miR-589-5p
—ANHEE R RRIE R, R, ABER T TET2 5
miR-589-5p Z [H] By ¥ 76 X &, LA K miR-589-5p 7F
hBMVECs #45 FJ8 - P 19 EH .

1 #RE5FZE

1.1 FERA 518 hBMVECs, it 4 1L i A1
DMEM {0555 77 B G 2 BV FE 28 5.5 mmol/L) 3
g A 3% [ Sciencell 28 F] 5 ig 2 05 (LPS) I H 3¢ [ Sig-
ma A A ; miR-589-5p A& 1 # (miR-589-5p mimic) .
Lipofectamine 3000 #% ¢ it 5 & . miRNA BH 4 X If
(miR-NC) Fl miR-589-5p # il # (miR-589-5p inhibi-
tor) #1114 H & [E Promega 2 ) 5 XU ' 2 A I 38 51
&0 H W AR A 5L B AT BR A Al miR-589-5p
(IEM 3% .5 -GCGATACTCCCTTTAAAGGTTG-
3 58 . 5"-TACAAGGTCTCCGGTGATG-3") |
TET2CE M54 : 5 -GAGGAGATAGGCTTGGGT-
3 R I3 # .5 -CTTTGGTGGGAAGAGGA-3") Fl

Tet methylcytosine dioxygenase 2;

human brain microvascular endothelial

B-actin CiF [ 5| #: 5-TGGCACCCAGCACAAT-
GAA-3", I 1] 5] ¥ . 5'-CTAAGTCATAGTCCGC-
CTAGAAGCA-3) ¥ {54 T8 CRE) A RA
) s TRIzol \RNA J #% 53305 & N 2¢O a2 2 4 i 5t
R (PCRY IR & B H A& TaKaRa 24 7] ; RIPA %4
fife gz wp e A SR TRA FRA A TET2,
Nod FEZ R 1 3(NLRP3) |2 b & R K 4 & R Bl 1
(Caspase-1) . FHAHME A F-13(1L-1R) VM AR K4 &
Rl 3(Caspase-3) \f-actin ¥ B 3 [E Santa Cruz 2y
A, WM AL B 2% E Freman-Coulter 23 & ; Re-
al-time PCR §" 3 {Y ) B 3% [E Life Technologies 2
7] s BD HE B H k(U B 35 [E Life Technologies 2\ A
EE BRI H S5 UVP A H],

1.2 miR-589-5p X} TET2 ¥ H/EH KR
www. Targetscan. org 7 #T miR-589-5p X} TET2
TEM G0,

1.3 4y g X SE R MR I #5563 18 hB-
MVECs # Ff F 24 FL# (4 X 10" /L), K miR-NC,
miR-589-5p mimic, miR-589-5p inhibitor % J¢ %] hB-
MVECs, £ & I Lipofectamine 3000 4 B 4 ik 47,
e 48 h 50 TET2 Bf A R (wt) /2 48 Al (mut)
PG WG L A TR S BB 6 2K I AS 0 4 590 4 14 A
P HEATHEAE , LUA SR AT 5E Yo 1) 40 B S XT R,

1.4 4085 3% Mooy a0 3 X B0 A K 100 4 i kA7 sk
55, % hBMVECs #17an F4r 4. (1) X 4.
DMEM {0 1% 35 3L 55 3% hBMVECs; (2)LPS 41 . &
LKy 2 pg/mL HY LPS DMEM fICHH 1 35 ik 1% 5%
hBMVECs; (3)miR-NC+LPS 4 : # %t miR-NC J5
EUIKFH 2 pg/mL K LPS DMEM G4 K 55 5L 4%
#: hBMVECs; (4) miR-589-5p inhibitor + LPS 4 ; #%
v miR-589-5p inhibitor J§ H & Z KK 1 pg/mL 1Y
LPS DMEM {iuH 8% 75 5 1% 32 hBMVECs, &41i% %
SAEAL AR 24 h JFHEATAI S,

1.5 298 E B PCR(RT-qPCR) K I 4% 26 41 Jifd
1 miR-589-5p Fl TET2 mRNA f£is #1.4 &b
hBMVECs J&5 I % 40 e, it A TRIzol i 7 #f 17 &
RNA #4258 B RNA 3655 5 i cDNA, #17 RT-
qPCR §" 34, SR ] 222 #4155 miR-589-5p F1 TET2
mRNA FJHIXF 5 & (UL B-actin fE RN XTHRD

1.6 FPRE e w56 O s (MUTT) vk 46 00 40 it 184 5
2 1.4 4b ¥ hBMVECs J§ A MTT (50 pL/$L) . 4k
EEE SR 4 b A R AR (200 pL/FL) . BRI
JE 490 nm Ab WG BEE CA {ED » 1550 41 i 18 78 % [ (52
B AH—XHIRZ A ) /X HRAL A {HX100% ],
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1.7 MR i E TR e 1.4 b hB-
MVECs J& W 4E 40 M , FH i 17 46 22 vh VR BE 4R JfL 2 Wk, 15
O FE b ARG A0 U TR R S R Annex-
inV/PT 4 it 8 T3l 7 & vl B itk A7
1.8 15T G e B3l vk 4G I 4 Jfd o TET2 .NLRP3,
Caspase-1.1L-1B8 fil Caspase-3 fE H /KF #% 1.4 4k
P hBMVECs J& W 46 41 ffL . FH W 2 46 2% b i 40 i 2
LB D F BIEWL A 100 pL RIPA 2 2% whifg , vk
2% (30 min) , &0 B B VS W, AT HL K (30 pg/
fL) .8 % SDS-PAGE 4785 J5 5% % 3| 5 i 0 L 5 JBE . 5 26
Wil 49y E b J5 5 TET2 (1 : 200), NLRP3 (1 :
300) .Caspase-1(1 = 200) ,IL-13(1 : 400) , Caspase-3
(1 300) Fl B-actin(1 : 1 000) HFLEBEF % (4 C),
VeSS HRP FRid il 50 R =50 F (30 min),
o RAEEE, HE 4706 % 2 & (UL Bractin 1E 8 P9 X
D
1.9 Sif2Fab3 SR SPSS24. 0 8 vE 4718038 4y
Bro BIEESMMTTRFERLU o+ £, 24000 1L
R LR 7 2250 8 . Z2 AL PP L3R T SNK—¢
R, L P<<0. 05 WERAGIHE XL,
2 #& £
2.1 miR-589-5p % TET2 fy 0 1a 8 W/ H K&
TargetScan B3 JE B 7R » miR-589-5p X} TET2 A ¥
TER 25 A0 5 W 1, RO G 2 e 25 1 o L e
miR-589-5p mimic BNl TET2-wt 2% &K g i 1
T AR YL () 40 L5 e miR-NC A9 40 5% 4 miR-
589-5p inhibitor HI4H L (P <C0. 05) , IMii A ¥ Yy | i Y
miR-NC. % J¢ miR-589-5p inhibitor i 3 il 41 1
TET2-wt O R MIH LR, Z R La it 28 X
(P> 0.05); # J¢ miR-589-5p inhibitor H 40 its
TET2-mut 92 B PE YR T A 5% Y2 1 4 i | 7 e
miR-NC ) 40 Jfg . ¥ 4 miR-589-5p mimic ¥ 4l g
(P<C0.05), MM A5 Y 56 Y miR-NC ., #% 4¢ miR-589-
5p mimic [ 3 A4 i h TET2-mut 2¢O BIE M 1L
BLOESEGEITFEX(P>0.05), WE1,
TET2-wt 3'-URT 5'-CUGUCAGUAGUAUAGUUCUCA-3'
miR-589-5p
TET2-mut 3'-URT 5'-CUGUCAGUAGUAUACAAGAGA-3'
1 miR-589-5p 5 TET2 mRNA W E *MEE 3T & 51

3'-GAGUCUCGUCUGCACCAAGAGU-5'

2.2 KA miR-589-5p. TET2 mRNA /K It
50 RAME t, HAR 45 4140 i miR-589-5p
mRNA /K3 h0 (P <<0. 05), TET2 mRNA /K F &
ik (P<C0. 05) ;5 LPS 4 #1 miR-NC+ LPS 414 b,
miR-589-5p inhibitor + LPS 41 4fl g #* miR-589-5p
mRNA K FEAR (P <<0. 05), TET2 mRNA 7K °F- ##
Jn (P <20. 05) ; LPS 4 #1 miR-NC—+ LPS 4 miR-589-
5p mRNA . TET2 mRNA /K- [0 #, 2 7 ¥ L4 it
BEX(P>0.05), W2,

2.3 %4 hBMVECs 40 fisf s % M- 5
Xt PR ZHAH L, LPS 4H . miR-NC+ LPS £ Fl miR-589-
5p inhibitor+ LPS 2 2 i 34 58 22 B Ik (P <<0. 05) , 4
M08 T A i (P <<0. 05); 5 LPS 4 1 miR-NC +
LPS 44 [t , miR-589-5p inhibitor+ LPS 40 4 Jits 3 %if
RN (P <<0. 05) , 41 i 8 T R BEAIR (P <<0. 05) ; LPS
ZH A miR-NC+LPS 4 41 a8 5 % TR i, 22 5%
WIS %8 L (P>0.05), WL 3,
£1 VEALETHBREEEIBLER ()

i H TET2-wt TET2-mut
R K e 1) 200 1.0040. 10 1.00£0. 15
e miR-NC Y 20 ifl 1.0740.18 1.04+0.19
Bt miR-589-5p inhibitor 441 Jifs 1.0340.13 0.6140.09"
Y miR-589-5p mimic 140 i 1.8440.25" 0.9940.12¢
F 16. 112 5. 990

P 0. 001 0.019

T 50 R %L P <0, 055 5 5 4 miR-NC f940 ft L% ." P <<
0.05; 5% Yt miR-589-5p inhibitor )40 MI H %z, P<C0. 05,

x2 £ HME P miR-589-5p #1 TET2 mRNA

KFEEE (2 £5)
ax:l miR-589-5p mRNA TET2 mRNA
X 2 1.00+0. 16 1.00+0. 11
LPS4 1. 9440, 25° 0. 610. 09"
miR-NC+LPS 4 1. 90=+0. 21° 0. 64+0. 05"
miR-589-5p inhibitor+LPS £H 1. 4120, 05™ 0. 780 12
F 17.703 10. 237
P 0.001 0. 004

TE 50 BRI,  P<<0. 05: 5 LPS 41 b4, P <<0. 05; 5 miR-
NC+LPS 41 4. P<C0. 05,

%3 #£%8 hBMVECs AEERMAT R (2 +5,%)

il YUAEIGHR YA

X R ZH 100. 00415, 02 0.7940.10
LPS 4 46. 527, 52° 7.2741.13"
miR-NC+LPS £ 49.3746. 17" 7.1540. 83"
miR-589-5p inhibitor+LPS 25 69. 40410, 64 4,390, 56™
F 16.835 48.631

P 0.001 <0.001

5 X B H L P<C0. 055 5 LPS 4l H#."P <C0. 0555 miR-
NC+LPS 4 L #,°P<C0. 05,
2.4 AWM H TET2,NLRP3, Caspase-1,1L-183,
Caspase-3 B [1/KFLL# 5 xF 4L AH Lk, oA 45 41
A TET2 & K FFE AR (P <<0. 05). NLRP3,
Caspase-1,1L-18, Caspase-3 £ F K F ¥ # n (P<<
0.05); 5 LPS 4. miR-NC-+ LPS 4 #H k., miR-589-
5p inhibitor + LPS 41 40 ig * TET2 & H /K 3F 84
(P<C0.05), NLRP3, Caspase-1.IL-1B3. Caspase-3 £
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KB B AR (P <20, 05) ; LPS 41 fl miR-NC+ LPS
AN TET2.NLRP3,Caspase-1.,1L-18,Caspase-3

HEHK PR 2R E85H% 2 X (P>0.05), W
F 4R 2,

x4 FHMAPH TET2 NLRP3,Caspase-1,IL-18 #1 Caspase-3 EEHKFELL & (2 £5)

! TET2 NLRP3 Caspase-1 1L-18 Caspase-3

Xf I 20 0.75%+0.09 0.43+0.05 0.51+0.06 0.46+0.08 0.24%+0.03
LPS 4 0.31240. 04" 0.9540.12° 1.6440.29° 1.224+0. 14" 0.4740. 08"
miR-NC+LPS £ 0.3340. 05" 0.97+0. 09" 1.57+0.13" 1.25+0. 20 0.45+0. 05
miR-589-5p inhibitor+ LPS £ 0.6240. 07" 0.7640. 15" 0.8440. 05" 0.8940. 11" 0.3240.05"
F 33.195 15. 826 34,432 20. 820 11. 643

P <<0. 001 0.001 <0.001 <<0. 001 0. 003

TG X IR AR, P <C0. 0535 LPS 41 b, " P<C0. 05; 5 miR-NC+LPS 4 H4 . P <C0. 05,

e — .‘dnmps
| — - - W Cospasc-1
--- W Caspase-3
S S S W octin
A B C D
A NI B 2 LPS 415 C 3 miR-NC+ LPS 41; D miR-
589-5p inhibitor+LPS 4,

2 LHEMAEFR TET2 NLRP3 Caspase-1,
11.-18,Caspase-3 & B 7K F L%

3 it it

hBMVECs 473 £ A 2 i L 55 5 95 119 32 22 95 B Ay
i+ B4 I 52 2 i o 1k AR b & R YOG R R
hBMVECs 4 58 & #7 A& il 5 9% 51 I 45 461 493 18 52 1) 5%
R, SERT RIS W, LPS Rp A i 40 i Py i A —
FALR A B (ENOS) . il il hBMVECs 54, K%
B 45 G K6 H Z Al % S hBMVECs 17, S 80N i
rRgek A, P, B hBMVECs 348 #1817 (4 4
s R 22 ) il ot A e s R 4 B H A R R . BF
8 2B miRNA 75 AL 5 20 L3 5 240 M 98 7 A0 1
PG FE N 1 22 ol 240 Jf 2o A v % 4 O BEVE D, ELAE o AL
SHAURNE 3 2021, miRNA 35 fE7E W i 22 R0 K
5% 8 SR miR-589-5p 76 hBMVECs 14 4 F1
oA TR . BREAERF ST R BT miR-589-5p & 4 7¢
V2 N 5 B b R O . A
B FR . miR-589-5p 1 2% 35 5 T 4 98 £ 3 FilE AN R
A, TR, miR-589-5p E i A 4k A 5 1 #h &
20 6 P e s A A R R DO R 2 A
AW B, 78 LPS 5% T . hBMVECs H' iy miR-
589-5p mRNA /K3 % Fi#,i% S hBMVECs 1=,
L% Yy miR-589-5p inhibitor AT LA miR-589-5p
mRNA ik, i hBMVECs 8 17, 3% 2 % B3 52
miR-589-5p AYAIK 3 Ik 1] BE /2 U8 4 1 43 473 1) A3 %000 s
WA WS BT TET2 J& miR-589-5p B 1

LD, Hgh A AEH 3-UTR b, X — 4518 5T
miR-589-5p mimic & F it ABMVECs Hf TET2-wt
3'-UTR % M Z Wi £ .

TET2 J& T TET K&, fE4e 5 T @ 2 ae k7
MEREZEXEZWEN. AR EN, TET2 £ LPS
510 P9 B 20 v 3k I S R AR L R ek T DL P
) R i TR © R U N < 1 I
TET2 i 323k & 30 bk o6 £ 6 1k 09 — Fl 34 97 58 w6 L i
TET2Z @ A% 25 3% in i 45 5E 7 £ A0 4 2 T R 44, I
0 A A 45T X B T Y 45 SR AR L A S
FW], TET?2 i % ik % hBMVECs B A #4761, 7]
LIl LPS i S hBMVECs #1 , A% 20 il 74 19 48
A 17 SN 9 AE S ARG PN T I I 38 . U S B
7R, miR-589-5p M@K %% T TET2 X LPS i &
B hBMVECs $ 4 #3845 . IE 5Z miR-589-5p i i
#a) TET2 845 Mk #5473

PN I R 385 S 19 hBMVECs T-2 5 T 445
SR TP R T A0 E PN I I A S A E g . LPS &
hBMVECs T 8 B it (1) 5C 5 5 Bz [ 2% . LPS 340 i
SEAL RO, SRS (ROS) B R JE T2k iA
B E /MATE AL 0 B A BT, GORAR SR IR ) ROS ]
PN 2 ENOS 4 il o 8006 % 5% 58 I F-«B (NF-«B)
{55 42 ¥ NLRP3 (3% 467 . NLRP3 % 4 /) A& ]
VL% Caspase-1, M #F 48 5iF 40 Mo X+ TL-18 /9 43
W Caspase-3 540 M T, B0R AE &Y
AT &R, %5 Yy miR-589-5p inhibitor J§ A L 3 i1
hBMVECs H' TET2 7K ¥, # 1fi F% ik hBMVECs
NLRP3,Caspase-1,1L-18, Caspase-3 & [ 7K 3, 7 1
LPS 551 hBMVECs 81, J 8 1] 36 7 10 1f 55 %< 5
PR T —SHME SR, RN, A RAAE—EN
JrBRPE ., HAth miRNA F13EH Al E7E hBMVECs 1458
MET P AHEEZEEH. — 1 miRNA 7] LLE#EZ
ANE I [F] — A3 AT DL Z £ miRNA
P80 BT miR-589-5p 4. TET2 &4 H b v 75 1
miRNA 454 7 55, 41 miR-495, #E 4k i , miR-199a-5p
WAL TET2 Bk, 76 A5 & bk P9 Bz 40 i %) 34 5
APE Tl P AR . R miR-495 AT fETE
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589-5p A g A 45 HoAth JL ] L 3k 26 5L PR b 1] BE7E hBM-
VECs ‘£ KR EAEH . KL, AW 508 75 K
S B AIF 5 i R 06T HoAh miRNA FI#E B 7 hBM-
VECs 3858 FE T H A7 H .
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Ja» T LA ) fE #E TET2 Rk . 9] hBMVECs #T1°,
$E7R miR-589-5p A BE & IA Y7 ki ML A 5 95 1) — S BT
VEAEHE AN, SR, TR B — 20 Y B R 4 Ok 3R
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TET2 % hBMVECs B3 58 08 1- % 48 8 A4E
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