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sl R Al ks A AL M O D 28 8 LTS miR-24-3p Fil
MARK4 K F-F ik 55 .03 e B MEmFSE

oA E0 g EC FmAEN, AR, BT (LI BEERRER / 1A AR EEBE a0 A R
b LM R o JHIERE; d BEIERE, AR 6100365 2. PUIIRAAAEPEEE " BRBE™FE, AR 610044 )

i E: BM KTk AR AL S IEJ% (coronary atherosclerotic heart disease, CHD ) # 2 s i o f#)» RNA (' micro
RNA, miR ) -24-3p, #% % A % 4 (microtubule affinity-regulating kinase 4, MARK4 ) K-F 5 .S aegta5it, 7
3R OGREL2021 8 A ~ 2023 4 A AW AR ERESE 138 4] CHD 45 A# 505t % (CHD 41 ) , RIFBEE MY
WSS F 4 (New York Heart Association, NYHA ) 5%, ¥ CHD 20%& #5448 (n=39) , % (n=68) #=IV4& (n=31) .,
T IR B B AT 123 BI4E A4 4L, KRR 2B B E PCR (qRT-PCR ) #4& miR-24-3p % MARK4 F ik K-F .
#eiml CHD A% Ak A R 2 #4847, K Pearson ik 47 fn 7 miR-24-3p, MARK4 & 5.& Zh s dg4x 8] a9 40 X M, 45
B L Earkir, CHD 4% 4 MARK4 (1.19+£021vs 1.00£020) , A« EWR4% RMM%Z (LVESd) | A& E40K
KB AR (LVEDD) . £RIFGEE (IVS) . £EAFKEAHEA (LVEDY) | £ K% RHEAR (LVESV) B ACERE (LV
mass ) K-FFE (=7.462, 18242, 23.888, 9.941, 2.812, 12.520, 11.029) , miR-24-3p[ (0.62+0.11) vs (1.00+0.17) ],
LVEF ZS 42 (CO) K-F Ak (1=20.821, 10.212, 18.188), ZF A AL FENL (H P <005) . MESHENIBAME,
MARK4 % i K F (1.09+0.19, 1.18+0.17, 1.32+0.22) , LVESd, LVEDd, IVS, LVEDv, LVESv % LV mass & #74 &
(F=13.025, 10.606, 11.920, 57.956, 29.680, 21.253, 12.954) , miR-24-3p &iAK-F (0.84+0.15, 0.61+0.11, 0.37+0.08) ,
LVEF, CO K-F##ilMk (F=139.227, 9.720, 13411) , ZFAA%ITFENL (¥ P <0.05) . Pearson X5 R,
CHD #8 % # f 7% ¥ miR-24-3p 55 MARK4 &k £ fi#a% (=-0.540, P<0.05) ., CHD 28 % 7% miR-24-3p A%t & ik &5
LVESd, LVEDd, IVS, LVEDv, LVESv & LV mass £ # #8 % (r=-0.656, -0.636, —-0.617, -0.576, —0.492, —0.687, 3}
P <005), 5 LVEF % CO ZEA8% (1=0.570, 0.683, 3 P < 0.05) ; MARK4 Aas} .1k &5 LVESd, LVEDd, IVS,
LVEDv, LVESv & LV mass 2 E48% (7=0.503, 0.542, 0.508, 0.624, 0.516, 0.560, 3 P < 0.05) , %5 LVEF & CO £
A% (r=-0.594, -0.525, ¥} P <0.05) . &5 CHD ¥ i+ miR-24-3p F ik A&, MARK4 Rix7t%, A% 5w
DL ARATIA) B A AR K

KA RS FERE ALV O NS s U NMEZIRZIR -24-3p; USRI 45 OThRE

FESES: RS41.4; R392.11 XHfFRERL: A XEHS: 1671-7414 (2024 ) 04-010-06
doi:10.3969/j.issn.1671-7414.2024.04.003

Study on the Correlation between Serum miR-24-3p and MARK4 Level
Expressions and Cardiac Function in Patients with
Coronary Atherosclerotic Heart Disease
YAN Shuang', DU Juan", CAO Lu'‘, YIN Lijuan'’, QIAN Liming’, LI Qiyong"

(1a. Department of Cardiovascular Medicine; 1b. Department of Geriatric Cardiovascular Medicine; 1c. Department of
Gastroenterology; 1d. Department of Nephrology, Sichuan Academy of Medical Sciences / Sichuan Provincial People’s
Hospital, Chengdu 610036, China; 2. Department of Obstetrics, West China Second University Hospital, Sichuan
University, Chengdu 610044, China)

Abstract: Objective To investigate the correlation between serum microRNA (miR) -24-3p, microtubule affinity-regulating
kinase 4 (MARK4) level expression and cardiac function in serum of patients with coronary atherosclerotic heart disease (CHD).
Methods From August 2021 to April 2023, 138 CHD patients who visited Sichuan Provincial People’s Hospital were collected
as the study subjects (CHD group). According to the New York Heart Association (NYHA) grading, patients in the CHD group
were separated into grade I (n=39), grade III (n=68), and grade IV (n=31). Additionally, 123 individuals who underwent physical
examinations were selected as the health group during the same period. Real-time fluorescence quantitative PCR (qRT-PCR)

method was applied to detect the expression levels of miR-24-3p and MARK4. Cardiac function indicators in the CHD and health
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groups were detected. Pearson method was applied to analyze the correlation among serum miR-24-3p, MARK4, and cardiac
function indicators. Results Compared with the healthy group, the levels of MARK4 (1.19 £ 0.21 vs 1.00 £ 0.20), left
ventricular end-systolic dimension (LVESd), left ventricular enddiastolic dimension (LVEDd), interventricular septal thickness
(IVS), left ventricular end-diastolic volume (LVEDV), left ventricular end-systolic volume (LVESv), and left ventricular mass (LV
mass) in the CHD group were increased ( /=7.462, 18.242, 23.888, 9.941, 2.812, 12.520, 11.029 ) , while the levels of
miR-24-3p (0.62 £ 0.11 vs 1.00 + 0.18), left ventricular ejection fraction (LVEF), and cardiac output (CO) were reduced

(7=20.821, 10.212, 18.188) , and the differences were statistically significant (all P<0.05). As cardiac function grading
increased, MARK4 expression levels (1.09 £ 0.19, 1.18 £ 0.17, 1.32 + 0.22), LVESd, LVEDd, IVS, LVEDv, LVESv and LV mass
were increased ( F=13.025, 10.606, 11.920, 57.956, 29.680, 21.253, 12.954 ) , and miR-24-3p expression levels ( 0.84 +0.15,
0.61+0.11, 0.37 £0.08 ) , LVEF and CO were decreased ( F=139.227, 9.720, 13.411), and the differences were statistically
significant(all P<0.05). Pearson correlation analysis showed a negative correlation between miR-24-3p and MARK4 expression
in the serum of patients with CHD (r=-0.540, P<0.05). The relative expression of miR-24-3p in the serum of patients with CHD
was negatively correlated with LVESd, LVEDd, IVS, LVEDv, LVESv and LV mass (»=-0.656, -0.636, -0.617, -0.576, -
0.492, -0.687, all P<0.05), but positively correlated with LVEF and CO (7=0.570, 0.683, all P<0.05). The relative expression
level of MARK4 was positively correlated with LVESd, LVEDd, IVS, LVEDv, LVESyv, and LV mass (=0.503, 0.542, 0.508,
0.624, 0.516, 0.560, all P<0.05), but negatively correlated with LVEF and CO (r=-0.594, —0.525, all P<0.05). Conclusion The
expression of miR-24-3p in the serum of CHD patients was decreased, while the expression of MARK4 was increased. There was
an obvious correlation between the two and cardiac function indicators.

Keywords: coronary atherosclerotic heart disease; micro RNA-24-3p; microtubule affinity-regulating kinase 4; cardiac

function

SRS EREAL M R (coronary atherosclerotic
heart disease, CHD ) "' JIlfi R _E 8 LAY 0 I 45 9%
iz —, BENSH EMNAESE . i Lo FC LB A SR
GIRAE, TUEBI R RHE A% 4, CHD B
RO S R 38 5 RS, AR 2549 5 1
K. DIRESE R GR, HONEEs e ia 5B B
JERFERZHY P, Wik, FHREEN YRR,
PRITH 5.0 RERIAEDCH:, XF CHD BT BIGT
HAEZERE Y, #misE Y e sh kg mmss b &
P, /N RNA (microRNA, miR ) -24-3p 7E.0 LA
TR EAEEEN, YRR miR-24-3p
IR IR, O LA 8 TR T R
T8 25 AN JH 59 O 4 ( microtubule affinity-regulating
kinase 4, MARK4 ) " J& T304 2 AR 3l 2 11
B —Fh, HAZFEAEN A Y ETRe Cansgm g i
R, BB RES . RIEF) . AR, 548
I XAR E, ARl ks A A A9 28 th MARKA4 1Y
FORWEIN. SR, miR-24-3p Fl MARKA4 ik
K5 CHD MR MATERE, I, AR F 2R
1 CHD 3% 117 P miR-24-3p Fll MARK4 /K- ()22
KM ZF5OTRERIAEDCE, LAY CHD my iR &
BITHRAES %
1 #MR5FE
1.1 ARt 1EHL2021 45 8 H ~ 2023 44 H ]
TEDU)IE N R B BEsti2 14 138 5l CHD (5 koY
X4 (CHD 41) , Hoh B 70 4, 2otk 68 fl; 4F
= 45% 971, < 45% 41 f5]; AR 5 82 i,

TR S 95 5], JeE 0o S B 55 ), A BT i 4R 2
(BMI) = 24kg/m’ 72 ffil, < 24kg/m’ 66 i, %5 M
A g 19 B[] 30 fe SR A ARG, N B3 123 B4 Ay it B 4
Hh Bk 63 1, otk 60 14, 4RI = 45 % 65 i,
< 45 % 58 5; WL 67 7, AR 70 1, SO
TRAIEEL 52 4, (RFERIEE (BMI) = 24kg/m’ 68
B, < 24kg/m’ 55 @], WILH RS, WHE sl e
RS BMI HEE, 2R H TG E = L ()
=0.006, 0.650, 0.158, 0.253, ¥J P> 005) ; Sf
FRZAIAHLL, CHD 4B FAER = 455 . FIRI L&
HHHITHE, 2R EAGTER L (/=8.406,3.981,
¥IP <005) . Al EAL N2 (New York
Heart Association, NYHA ) 434 ', }% CHD 4%
SN (n=39) , MZ (n=68) FINZ (n=31) .
MR 4 N R EBAC I Rt (R3S
21007152609 ) .

g ARRE: DFFA CHD 2 WibrifE [8]; @I IR
TR TERE ;. QAR NBGL B A RS HEBRARE
OFERME MR B ;. @I ke B B
@i =ASH WEZ OIEFARIGIT s @I & 4 B
B
12 BB 5XA  EEZEEE A 2E (RYIE
B MBI P AT, BIS . DC-26) ; miRNA 2
Bukim &, Rk stk &m PCR R & ( ik
BB M A BRAR], U85 19331ES08,
11119ES60, 11201ES03) .

1.3 7k
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1.3.1 R U HE CHD B Kl FE4L A 5t
BIG RGOk, R, AERS . s iR
W e R SR EFE 4L (body mass
index, BMI) . ZSJEIM0E ., SHEEE . Wik, &F
gk HE . R A 1 - L B (high density lipid-
cholesterol, HDL-C ) M A% B AR 2 1 - AR (low
density lipid-cholesterol, LDL-C) %,

1.3.2 Il 7 miR-24-3p Fll MARK4 /K - 4 . %
4 CHD 8% A Bt 24h 1A S A RN 53 14K 25 H Y i
BkimprAs, 2OWE BRI, BT -80°C R

7, DML EeRI . R SR8 € i PCR ( real-
time quantitative PCR, qRT-PCR) % 4 {ill miR-24-
3p . MARK4 Rk Ko BIYF I H TN+ T84
PR By A RS W) & i, miR-24-3p L U6 i N
%, MARK4 Ul GAPDH HINZ:, SIMIFEY WL 1,
PCR JJiifA% : PCR Master Mix 5.5 w1, I, Fiff
1945 0.5 wl, cDNA AR 2 pl, AnXzEK 2 20
wl; YA 95°C Smin; 95°C 30s, 58°C 20s,
72°C 15s, %40 NG, R 27 33155 miR-
24-3p N MARK4 HYFHXT k&,

*1 qRT-PCR 5| #1551
HA S 14 e 14
miR-24-3p 5"- GAGGGGCAGAAGAAATCATGGTCCCGG-3 5"- GAGAATTATACGCGCCAAAUCGACA-3’
MARK4 5" GCTTCTTCCTCCACCTACCA-3’ 5"- CCGATTCTCTCAGGTTCGTC-3°
U6 5" CTCGCTTCGGCAGCACAT-3’ 5 TTTGCGTGTCATCCTTGCG-3
GAPDH 5°- GTCTCCTCTGACTTCAACAGCG-3’ 5"- ACCACCCTGTTGCTGTAGCCAA-3

133 DINREAHOCTE PRI AL : >R 3 By 22 35 5
712 Wi AR CHD 41 8 35 R B 4N 510 D) fig A
RARPR AT E . FBAHE 200 B U4 R 2
(left ventricular end-systolic dimension, LVESd ) .
TE b EE IR AR W N A2 (left ventricular end-diastolic
dimension, LVEDd ) . Zc.0> % 4F IfiL 53 %4 (left ven-
tricular ejection fraction, LVEF ). Ui th & ( cardiac
output, CO) . % [A] %) J¥ (interventricular septal
thickness, IVS) . ZZEEF KA (left ventric-
ular end-diastolic volume, LVEDv) . ZZEU4s A
21 (left ventricular end-systolic volume, LVESv )
NAetyE i (left ventricular mass, LV mass ) o
14 %t F 54 SR SPSS 25.0 #4740 1244
Bro BRI, n (%) o, B HESRHRIr
() K s THEVORMF A IES A LIS + ik
2 (xxs) Fon, 0BRSS Rk
ZHZ A SR AR 27 22000, 2B L
R FH SNK-g #:56 , >K FH Pearson 7437 M7 miR-
24-3p, MARKA4 [i] 2 50D g e bwlal i AH G P
< 0.05 Rz BA GRS
2 &R
2.1 CHD %8 f= f& B %0 f2 & miR-24-3p /7= MARK4
KP4 CHD 4 miR-24-3p /K F (0.62+0.11)
BEM T @R (1.00+0.18) , 1 MARK4 /K F
(1.19+021) W3 m FEFE4 (1.00£0.20) , 2
SAGITERE S (=20.821, 7.462, ¥ P < 0.001) .
2.2 CHD 287w B 2016 JR 35 4% B 7 At 48 AR K
sk DLER 2. T[] H e R A 5K A LR A
ZRMTGITFENL (P> 005) ; SEEHMLL
B, CHD 414 1925 i ps . Wik, LDL-C,

LVESd, LVEDd, IVS, LVEDv, LVESv } LV
mass /K i3 FH 5, HDL-C, LVEF } CO /K i
WL, ZRHARIFEL (B P<005) .
*®2 CHD A5EEAIGKIEIRK OINEEISHR
KFEEEER (x£5)
CHD 41 T

TH (n=138) (n=123) L

I (mmol/l.) 585068  441+055 18665 0.001
SNREEE (mmol/l)  468+052  476+055  1.207  0.228
W% (mmHg) 139282006 127.63+18.44 4864  0.001
A5k (mmHg)  76.84+859  77.02+932 0162 0871
HDL-C (mmolL)  1.02£023  1.19£028 5381  0.001
LDL-C (mmolL)  331£0.59  247:046 12716 0.001
LVESd (mm) 4639603  32.94x585 18242 0.001
LVED (mm ) 73.04£9.69  4857+628 23.888 0.001
LVEF (%) 4752631 5624+748 10212 0.001

CO (ml/min ) 564+075  743x084 18.188 0.001
VS (mm) 1152£241  906+139 9941  0.001
LVEDv (ml) 103471694 9852+1028 2812  0.005
LVESv (ml) 46.15£649  37.58x4.17 12520 0.001
LVmass (gm’)  53.07+7.64 4326+661 11029 0.001

23 REFE 4% CHD & # i miR-24-3p,
MARK4 #8 % % ik 3 B s ik 3g ARk W3 3,
M4, MgV g CHD £+ miR-24-3p, MARK4
AHXtZeik4 . LVESd, LVEDd, LVEF, CO, IVS,
LVEDv, LVESv & LV mass /K - [L 48, 25 HA
Giit#Em Y (¥ P<005). 514 CHD %
Feds, MV CHD H#4 1) MARK4 FHXT ik
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f#, LVESd, LVEDd, IVS, LVEDv, LVESv }2 LV
mass 7KV & T1 e (1=23.548, 3.375, 7.199, 3.907,
6.899, 3.388, 6.235; 7.313, 8.660, 15.210, 6.736,
8.910, 4.100, 7.190, ¥ P < 0.05) ; miR-24-3p
AHXT Ik | LVEF, CO i 3 F#(K (=13.804, 3.949,
6.486; 3.538, 6.213, 10.884, ¥ P < 0.05); 5

Il 2 CHD & & L%, V4 CHD & # i MARK4
A %} £ ik §. LVESd, LVEDd, IVS, LVEDv,
LVESv } LV mass i % F+ = (=4.865, 3.541, 4.039,
8.862, 6.325, 3.650, 4.183, ¥ P < 0.05) ; miR-
24-3p Xk E . LVEF, CO W35F#(% (=13.351,
3.783, 4.841, ¥ P < 0.05) .

=3 ARILINEES 2% CHD BE IME miR-24-3p, MARK4 7K FE RO INEEFERREL B2
ECL7 % (n=39) M (n=68) V4 (n=31) Flg Pl
miR-24-3p/U6 0.84+0.15 0.61£0.11 0.37£0.08 139.227 0.001
MARK4/GAPDH 1.10£0.19 1.18£0.17 1322022 12.002 0.001
LVESd (mm) 43.65+5.06 46.35+6.98 49.93+7.39 7.828 0.001
LVEDd (mm) 69.54+8.13 7313823 7725+8.54 7.510 0.001
LVEF (%) 50.08 £ 6.23 4749 +549 437557 8.592 0.001
€O (ml/min ) 6.030.74 5.68+093 506+0.72 11.787 0.001
IVS (mm) 9.85+123 11.58+1.25 1349+ 1.87 57956 0.001
LVEDv (ml) 93.28+9.58 103.85+ 11.26 115.46 = 15.69 29.680 0.001
LVESy (ml) 4188 +5.03 4691 +521 49.85+5.63 21253 0.001
LV mass (gm’) 49.56 +5.54 53434685 56.69 +7.42 10.139 0.001

2.4 o7k miR-24-3p, MARK4 48 % M54 VLA
1, 2. Starbase EZL T MK miR-24-3p 5 MARK4
FEAESS AL, o Pearson A MRS 7%, CHD 41

Posiion 269-276 of MARKA 3'UTR  §° ... CAACGACCUCGAGCLCUGACCCA, L

B ML miR-24-3p 5 MARK4 £k 5 AR ek
(=-0.540, P<0.001) .

8mer -0.18 90 -0.18 2181 WA -3.736

Bl 1 miR-24-3p #1 MARK4 BIZE & i1 S B

hea-miR-24-3p 3 GACAAGGACGACLLICAC CoGY
1.00
. EE(L)=0.291
L4 .
080 . e » 1
~— K}
‘i 3 B '
‘9" . B . .‘. o o 2 . .
3 o e -°. -
['4 e L M):D.QG—D.ZS'\' °
E 060 . bl T .
i e X,
. o o® ~.. 2 o
. . o0 —
o .3 .
. e %o -
0.40
.
.

015 1.00 125 150 115
MARK4

B 2 miR-24-3p 1 MARK4 BJ#E %1%

2.5 ek miR-24-3p, MARK4 155 7 46 35 47 9] 49
XS WK 4, CHD 414 I miR-24-3p
A1 X} % ik B 5 LVESd, LVEDd, IVS, LVEDv,
LVESv } LV mass £ i # X, 5 LVEF J& CO &
IEMK (¥ P <0.05); MARK4 X £k Y
LVESd, LVEDd, IVS, LVEDv, LVESv & LV
mass & 1IE A1 5¢, 5 LVEF & CO £t (B P
< 0.05) .

F 4 I miR-24-3p 1 MARK4 7k FE 51 ThéE

FEFREIE K
S miR-24-3p MARK4
r P r P
LVESd -0.656 0.001 0.503 0.001
LVEDd -0.636 0.001 0.542 0.001
LVEF 0.570 0.001 -0.594 0.001
CO 0.683 0.001 -0.525 0.001
IVS -0.617 0.001 0.508 0.001
LVEDv -0.576 0.001 0.624 0.001
LVESv -0.492 0.001 0.516 0.001
LV mass -0.687 0.001 0.560 0.001
3 itig

CHD J& T WL B0 IS0 ) — ol 2SR
Sk AR RIS S DR MU s 2, SRR
DURREZE | O USRS BRI EE R IRFEAF I R, T
U R I 4 P Bk 1, CHD
B — RPN AE S D S S A R
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T/ PR 235 ) S5 5 308 5 32 B0 A 0 65 4 S5 o 1 R e
BELhfE SR . BT, 2205 RE AR E A
CHD FtM Ay R £ 2 —. Bk, FHRAERAEYHERR,
BT 5.0 IR AESEME, X CHD BT A yay 7
BAEEE N, AR ER, 1. s, 258
Mow%. W4 . LDL-C, HDL-C /K F-5 CHD 19 &
A EYIER AR

miRNA J& T IEPEIE SRS RNA, BF5T & 3L,
miRNA BEUSAEAE 0 LA AR AN H A0 1 A5 21 20
MUK A I BRSO . O %)
i, HBENE A 4 3 D4R A5 B . #E ARk SR P
BIWFSE & B, miR-24-3p 7.0 L T i A b By
AT E B AR, BRI RO WL miR-243p 2 8
TR, LU UL AT TR R, AN A
LRI, miR-24-3p 1 BRI PR v I RO LA A v
BB KL, Y miR-24-3p EHEFIAR, AT
W PR T R Rk, HAENS I i 75 Nrg2-
Keapl i £ 0 LA, 5540, A B9 SR
miR-24-3p 7E AR 30 ke s vh W B 8, 5 30 ok
AP MAADE, HFIRFEALAT REiE 5 & RIE R
N7 175 5 N R Ty i B A 2 1 A2 22 s ks A s £k 1) i
Je U AR AT o, S fEEET RAIA L, CHD M
#H miR-24-3p 7KF-H i FEAR, #2278 miR-24-3p {IK5
ik 5 CHD Wy &4 B &k Jéfi k. MARK4 J& T
SRR R A R — B, R — AN R 752
NRF LIRS Z KA, BAHEENEY =T
fe U BFSE R LU MARK4 32524 rh e 20 B S5
AN 22 T, 2 5785 4 B 22 04 1 41 M40 iz
8, HAEMFLsh Az s, BAE R R
i, HAZSMBTERLEYFD6E, g
B, RAE. BB RESMEAHERE. A6
R IV 200 B A A RN A AL 55 . A 9T B MARK4
IKF- Y4 N 25 5 30 tau B (O B W RR Ak, T N
P2 T, A 1 B R 2% 1 BRAE 1Y) & AR Ak e B
TN, R BF FUERAL H MARKA 7K 8 FF
1, HADKE NLRP3 48 i /MAK 2h 2 G 8 L 2 b
K2 5 NLRP3 RAE/MARY BT, FH M & K1
BTk, o oF JE 4 1 % 2 PP, CLEMENT 45 © iy
W& B, S4B XA, AR kok AL L
A5 H MARKA [ 235 18 25 3. SUN 25 P i 53
KB, MARKA4 & 416 o X405 4 Rz S 22 6
AW LS R Wor, CHD i # MARK4 /KSF I & 5
Td xS 2, #2278 MARK4 #5355 CHD 9%
A R R R

AHEFEHE— 2 1EAl CHD B O IIReTshs, 45
R BIR CHD W &A= % J 5.0 D BEF8 b (8] 47 75 2% 1
AR, HMEE OCRESHINE, miR-24-3p K%

W EEAK, MARK4 K20 T, AHOCHE B R W]
miR-24-3p /K5 LVESd, LVEDd, IVS, LVEDv,
LVESv }2 LV mass % i A &, 5 LVEF & CO #
IEAH ¢; MARK4 7KV 5 LVESd, LVEDd, IVS,
LVEDv, LVESv & LV mass £ 1EAHJ¢, 5 LVEF K&
CO & A5, #2&/8 miR-24-3p, MARK4 2 5 T
CHD k4 Il Rk i #e, IF5 CHD & L Ifess
WRAETE B YIA DG . i 8b, A58 485 starbase 7F
2 WO & BRIMYE miR-24-3p 55 MARK4 FA7E 25 G40
A, H CHD 4 i 3% 1l % 1 miR-24-3p 5 MARK4
FERE AN, 28 miR-24-3p, MARK4 2 [a]A]
REAFTERL W PR XRS5 CHD MR LR

2 FRTR, CHD M MG T miR-24-3p FikF%

ik, MARK4 KikFhm, H & 5.0 6848 b 17

TEREMCHE. WAL, ARWFTE A FEREA R 5D,

FIRE IS IMGE A R M 22, 5 ZeAWF TR 2R AT AT

WETE RO RAEAMISE, #E— PR SE M7 miR-24-3p,

MARK4 5 CHD ## 0IIREFE bR Z IR C R

Sk

[11 /N, BRsE, 302 . sebIR SR RERE AL M ER

B MG B IEA R AR 4, N1- HH LR 1 i 4
AR 1 8 A AN i i PR R L[] BRACAS 46
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