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Role of 1 submit promoter methylation when hypertension and aging regulate the

activity of large-conductance Ca’*-activated K* channel in mesenteric arteries
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[ ABSTRACT ] Aim  To explore the role of B1 submit promoter methylation when hypertension and aging regulate the
activity of large-conductance Ca®*-activated K channel in mesenteric arteries. Methods Male Wistar Kyoto rats
(WKY ) and spontaneously hypertensive rats ( SHR) were studied at 3, 16 months of age, blood pressure was
noninvasively measured in the caudal artery, the mesenteric arteries were taken for the experiment. The whole-cell K* cur-
rents and BK, single channel currents were measured using whole-cell and inside-out patch, respectively. Isometric con-
traction study was performed to investigate the contribution of BK., channel to vascular tone regulation. Western blot was
used to detect the expression of a and 1 submit of BK, channel in mesenteric arteries. DNA bisulfite sequencing PCR
was performed to investigate of the DNA methylation status at B1 gene ( KCNMB1) promoter. Results At 3 months
old, compared to WKY, the mean peak BK, current density of SHR was significantly increased. Aging decreased the
mean peak whole-cell current density of both SHR and WKY. The increases in the Po of BK,, channels that tamoxifen e-
voked in WKY were significantly lower than those of age-matched SHR.  Meantime, hypertension increased the
contribution of BK, channels in vascular tone regulation. ~Compared with age-matched WKY , the protein expression level
of the B1 subunit observed in SHR was always significantly increased. Aging reduced B1 subunit expression in mesenteric

arteries. Hypertension decreased BK, channel B1 submit promoter methylation in mesenteric arteries, in contrast, aging
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increased BK, channel B1 submit promoter methylation in mesenteric arteries.

Conclusions  During hypertension,

KCNMB1 gene demethylated and the expression of 81 submit increased, which enhanced the function of BK, channel.

Aging not only enhanced CpG methylation at KCNMB1 gene promoter but also upregulated B1 subunit expression, which di-

minished the function of BK, channel.
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E% & 16 A 41, SHR-16M % & L & 16 A #
M, AFThALERKFTAFIYE, KREZERY
22 °C, i R+ 40% ~45% , B R A7k 4 K 3
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6 CIMEE 5 i o 2 & R 4 : 137 mmol/L NaCl, 5.6
mmol/L KCI, 1 mmol/L. MgCl,, 10 mmol/L Glucose,
10 mmol/L Hepes, 0. 42 mmol/L Na, HPO,, 0. 44
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1.8 FZRRENEEN

KR B B R E R A & A R R B i
P AL40 e BK, 3 o f1 B1 TEFRKNE A, B
f % B0 ik E T 4 °C 89 Na-Hepes & F , % & B B 4
LEENBEAGE, M NRBER, B FREF,
BCA iX #| & ( ThermoFisher Scientific, Rockford , IL,
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® 1 FERBROER MEE(vss, n=12)
Table 1. The heart rate and blood pressure of rats in differ-

ent groups(x+s, n=12)

TiH WKY-3M
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MAP (mmHg)  107.4+2.8 160.9+5.2* 121.3£3.3" 174.4+3.9%
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Figure 1. The effect of hypertension and aging on whole-cell BK, channels currents in myocytes of the mesenteric artery
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Figure 2. Effects of BK, channel inhibiter IbTX on vascular tension in mesenteric arteries
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2.4 BMEMBE G REKTEBAEM BK, T 3.8 15 (n=16) , i & 0LE K B 7
i g1 LRI 6.2 (n=18,P<0.05) , FWIflL B0 5%} 1F 5 1 J&
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FMLE R B M B 258 BK ., 38 38 FFRUME 2 (Po)

A B
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= Dby i bl o il il 10} s WKY
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I X TR O I 1 O T WTE VAW T T a a
(©)]
£ 87
©
£ a4t
WKY | &
b= N 1 T T Y | LU 2t
= SHR
0 Y W T 13 'YW AN TR T 0
3Mm 16M

F 3. EAXRERENEKFBIMAME BK ., BiBiE TS A HABZEE I (1 wmol/L) %t BK ¢, BRI T8 Vi 1) 5 i), V8 YR U 3 45
B FHEE A 100 nmol/L, HP =+40 mV ; B NGu i, S E IS Po (B AE4E (n=6) . a N P<0.05, 5H#E WKY L, Hhbirh
pA,1 pA=10""2A,

Figure 3. Gating characteristics of BK, single channel currents in mesenteric arteries
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0.05) . #R1MT, S EIEIE# &K RA L, miER  FRAEKL(E4),
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' g5 5= 4|
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E 4. FEKXRE REFNEK BK ., BB o pl TERRIE A KR H KRB RIS BK B o B1 T IEAITKIE A EIE ,B N o,
B1 WHA M5 B-actin B LAESEH R IEIE ., a y P<0.05, 5 R WKY A ;b Jy P<0.05, 5 3M [R5 & AHLE,

Figure 4. The expression of o and 31 submit of BK, channel in mesenteric arteries
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Figure 5. DNA methylation status of KCNMB1 promoter in

the mesenteric arteries
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It ( spontaneous transient outward K* currents, STOC) ,
BB A, PR A0S 1 05 3 T S PAT , 5 P ek D
MDY Ca™ W BE T B, 45T 5K , 56 B T XA il AL
I SC 4R 9 B S s 17 B, 3 TE Y Rk T
A5 A% 3k F1 AT DI OE , Marijic 2578 BF5E T
F344 KRN0 s AR 3l ik, A 30 i A S i UL
BK 8 JH 548 AH AR K« K BRIt AR 3 ok - 3 UL
i 25~30 A4 BK BB B EE S 3 AR
HAHLCIRD T 65% 5 NIk 3l ik ~F- 18 L |, 60 ~ 70
A4 BK B IR o WA S 19~56 % 41 AH i
BT 45%, [FRE 5 — W R, AR 1344 K RUE
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W7 iz Z BBl k-1 LA e B 38 308 H U A
1A 5K I3 98 1 v B4R DL A [A] 4R % B WKY Al
SHR 7 R BBk o A1 B1 W HEZR IR 4550 s & 1
JE i35 B BK . iBE TR , 45 BK, W iE 24 d
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SRR B A B A T 4 SR — 2, R IR R R
Bk g1 Dhfedgsg, FRATHBF TR SE AL T 5 i
JEX] BK o J8IH B1 AL S 3+ X 25 H AR B2 i 52
Wi B T AR, HL A B1 WP 35K , BN A 2 4
i Z W1 LA MY BK ., 3B E 76 E, DNA H 3E{k &
f57€ DNA HILAL R M E R, JE R A B iR 1k
CpG ARV M mg g 5 B L 4 & — A
FEILH R E A CpG 1) DNA J7 51 19 H BeFR
N CpG &y, s 4510 % K AR AR T IR ) X
JA IR CpG B e s iR 67 s i) CpG 5% HH Ak AT
SEHERK B UVCR, BN T MT
KCNMB1 %A Ji 8+ X _E i 2000 bp LAY CpG
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B JCIBE 3 AR 16 AR, B AW IE W MR K
U L, B I K B KCNMB1 1K 3 31 1~ 44
FEACFREE SR =, RS RS g1 R Eh
FEHRAL, X5 B1 W H A MIEERY L —2,
PR I 3l DX A K P 78 38 775 1 1R Y BK i
T IR M R R A W R AR R G
BIRIVER . BK o, 38 38 3 A ] 0 A5 7 LA B LR
PEWSCAR PE— 2550, & B F T R AR 1 T AR
FEBL . o I 23 0 BK 3838, e h T X AR
FEBL, 3800 T BK,, 38 38 A9 15 PR F0 B Y %
ik,

TS AL 27728 b 2 3 2 2o AR 1 EE 4 L A
b DNA HLE B 32 0 E 8RR K
AT ZUAGF 1 DNA Y AL AE LI I, i 7 1
IR0 AR ST A SRR IE K ORI I
JER B DNA WAL B 5 A7 W8 14 i 3 m . 788
4 WKY F1 SHR i+, i35 KCNMB1 2R 5 8+ IX.
DNA H IEALFE A9 T, BK ., 18 18 L 0 55, g1
FERFIERG R VE, i AE SHR 4, BEE 1%, Bl
WIEAYFEIA W2 R WKY 2 B0A 5 B0 X ke 7R
1k, XATRESE T SHR A T Kb &5k S48 hn, 1
RN 9 BK o, 3 38 B 2 BE I 3l , Bl 1 i, i
FRBILI G 25 17 Ay, A A2 2 8 3 3 T BB A 14 ek
55, PR IMLAE 5K T A DI REVRSS

g I ARG ¢ B v I HS R0 38 i T AN ) 7
ik As KCNMB1 J5 8719 B SEAL R B2, ff K U &
S kS0 LAR MG BK G838 B1 WL DD RE AL &
AR DN FROWLASE 1% 2% £ B2 T 1 Il R 3 158 4
FH R i -3 LR A BK ., 38 18 Zh BE A8 1L ) DNA HH
FARBLE, 78 B T 3RATT T o i H R 4 % o 7R o
BK ., 3 18 1 P4 R A S48 1) 53T A ML 9 AR AL 25
A H e s DR ZS AN A AR s RS TR Y i A ) g
AEAEAL
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