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[ ZE] B & IR (preeclampsia, PE) 5 1F & 4F R 113 AT §EAF7E (1) 25 573 I8 microRNA , BEA LR A A AL b
Grt, NS PE AR B E I BIANE . F373% : A GEO Bdi i vh 'R 805 TR AH OC I microRNA #4542, F H DESeq2[1.36.0]]
0,57 348 72 57 3T microRNA, FF 78 M5 AR A H 3T BGAE . AR 2024 45 1—7 F 75 9 5 BB 22 B J 1007 5 B 15 3 7= 4 5 20 Wk
(1) PE 55 3 37 {51 K [ 76 S5 L 22 J& DG B 70 % R 2EL 0 35 22400 33 49 I 3, B BRI ¥ A microRNA , 3¢ )6 5E 5 PCR VE AR I 795 41 1fn.
18 microRNA FRIE , H U R M 5 S HOR AR AR I EHE o SR P SE AR o A B0 0 6 56 485 TR EAT 22 Rt o i, d2 RO ARG
PhEe Al Ia) IR R IE 25 7o BEAh, R 32303 TAERFE (receiver operating characteristic, ROC) 2R R 9 128 SR 1) microRNA A2
5 MR AE AT ARG B E TG AL 2 Wr PE 5 TN . 455 : GEO H0dli 5 T 3 R BL 79 B 5 1R 22 I AN A i b ik
) microRNA $(4f5 58 GSE234611 Al 5k Vi v ifiL R B85 5 15 H MA 1 microRNA #4588 GSE118578, | DESeq2[1.36.0 1153 7
e H 2 B AEFRIE I ZE 57 microRNA, 2 MR AR 2 [RIAEAE 4 R 22 55 microRNA B[ hsa-miR-106b-5p-hsa-miR-24-3p.
hsa-miR-451a 1 hsa-miR-92b-3p) . 3k — 25 (A ME A W & B, PE 41011 7 hsa-miR-451a A1 hsa-miR-106b-5p ik & & F+ 5
(P < 0.05), T hsa-miR-24-3p Fl hsa-miR-92b-3p FI& 7 L4142 X (P> 0.05) o PR AHIA) L 22 A AR A F8 bR LR I, PE 20
N SR v A 240 /90 E5L 20 AR A T W S AT T T TR L, 4 L 00 B 1 80 S 240 /N AR AR« R B R [0 R~ e U 1) 7K T
BETHE P <0.05). ROCHHZE/>Hr SR, IL3E 1 hsa-miR-451a. hsa-miR-106b-5p- JRIZ « [ 54 2 bk 22 B2 700 12 I PE () i 28 R
[ Carea under the curve, AUC) 435Il /& 0.827.0.931.0.801.0.704; T hsa-miR-451a. JRER A [F] 2 2 e 2 R =& BE &2 i i) AUC
TJ35 0.908 , He 7 AR5 FE 73 590N 72.22% . 94.12% ; hsa-miR-106b-5p- bR B2 A 7] 7 2 I 20 B8 = 3% 16 &2 B (19 AUC M 0.941,
R FRE 57 B 53 7R 94.44%.88.23% - PE 4 835 R AN RUFURIF RN B A % B m AL (P < 0.05). 458 BLAE
DL H hsa-miR-106b-5p JRIZ « [F) 24 2 it Z B 0T PE BAF — € I T ATS Wi 48 .
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Predictive value of hsa-miR-106b-5p combined with uric acid and homocysteine detection
in preeclampsia
ZHOU Luya', PAN Yingzi’, ZENG Yu', DING Hongjuan®, SHI Aiwu™

'Department of Clinical laboratory, *Department of Obstetrics, *Department of Medical Examination Center, Nanjing
Maternity and Child Health Care Hospital, Nanjing Medical University , Nanjing 210004, China

[Abstract] Objective: To screen differentially expressed microRNAs in serum of normal pregnancy and preeclampsia (PE) patients,
and analyze them in conjunction with hematological and biochemical indicators, aiming to provide predictive value for early PE
diagnosis. Methods: MicroRNA dataset related to PE was downloade from the GEO database, and differentially expressed microRNAs
were screened using the DESeq2 [1.36.0] package, followed by experimental validation in serum samples. Serum samples were
collected from 37 PE patients who underwent antenatal examinations and delivered at Nanjing Maternity and Child Health Care
Hospital from January 2024 to July 2024, as well as 33 age-and gestational week - matched normal pregnant controls. Total serum
microRNAs were extracted, and the expression levels were detected by quantitative fluorescence PCR. At the same time , hematological

parameters and biochemical test data were collected. Independent sample ¢-test was used to analyze the differences in test results, and
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chi-square test was used to compare the differences in complications between the two groups. In addition, the value of the screened
microRNAs and their combination with blood biochemical indicators in predicting and diagnosing preeclampsia was evaluated by using
the receiver operating characteristic (ROC) curve. Results: Two microRNA datasets - GSE234611 (early - onset PE ws. normal
pregnancies)and GSE118578 (primary hypertension vs. normal individuals)-were downloaded from GEO. Using DESeq2[1.36.0], four
overlapping differentially expressed microRNAs were identified (hsa-miR-106b-5p, hsa-miR-24-3p, hsa-miR-451a, and hsa-miR-92b-
3p). Subsequent serum validation revealed significantly elevated expression of hsa-miR-451a and hsa-miR-106b-5p in the PE group
(P < 0.05), while hsa-miR-24-3p and hsa-miR-92b-3p showed no significant differences (P > 0.05). Hematological and biochemical
indicators analyses indicated that the PE group had significantly lower platelet counts and neutrophil -to-lymphocyte ratios but higher
lymphocyte counts, mean platelet volumes, uric acid, and homocysteine levels compared to controls (P < 0.05). ROC curve analysis
showed that the area under the curve (AUC) values for hsa-miR-451a, hsa-miR-106b-5p, uric acid, and homocysteine in diagnosing PE
were 0.827,0.931,0.801, and 0.704, respectively. The combined AUC of hsa-miR-451a, uric acid, and homocysteine was 0.908, with a
sensitivity of 72.22% and a specificity of 94.12% , while the combined AUC of hsa-miR-106b-5p, uric acid, and homocysteine was
0.941, with a sensitivity of 94.44% and a specificity of 88.23%. The incidence of adverse pregnancy complications in the PE group was
significantly higher than that in the control group (P < 0.05). Conclusion: Combined detection of serum hsa-miR-106b-5p, uric acid,
and homocysteine has predictive and diagnostic value for PE.

[Key words] preeclampsia; microRNA ; uric acid; homocysteine

T 9 1T HH (preeclampsia, PE) , A& — ™ # H f&
LA A W UR WIOF A0, 2 K TR 20 ), i 1E
AR RREEIE AL . A ORAT B SN R TR AT
Foe N ILE 55 2 35 B DU RERRAS, BRIk, 34k 70 A0
2 W PE ARV bR SR E . PE 53 BT EAN
B AAE D KU PPl AT 5 R0 9T 7 i ok T Bk
. NARHZ CEIERGED BB IIEHR RNA, Jy a4
WS 95 I95 RIS W3 380 e Fr e A v ) B AR AL AR 4
TR T B S XA T BORE R PE SR TR
RNA A 7KV 1324 5 4 e 2 A HEAT X L 2B
T8 5 RNA G35 5 B A B0 v By, BROVAESR 1Y
RNA (non-coding RNA, ncRNA) . ncRNA 74 4 A
7] /) 25 03« PIWT AH H./F | RNA (PIWI - interacting
RNA, piRNA) 3R RNA (circular RNA, circRNA)
JEE ik I 200 A 4% H R 1 K B 4F 4 A9 RNA (long non-
coding RNA, IncRNA) 1K BEAK T 200 1% £ 12 1
/N RNACHFR A microRNA, miRNA) . H A, miRNA
TN 2 RE B 4545 18 A% BE % B (messenger
ribonucleic acid, mRNA) (3235 . miRNA 7E 1% Al
T3 B AR T T DUBE TSR 4H B A (FR ST miRNADY.
XA miRNA BEf8 I 7 40 ) L-F- A 7 i Thie, &
9 L3 S6 IR TR AE N & M IR AH 5% I AORE Y
Kz 5% . £ 2 HL PR RF € miRNA 1)
RIRE R A A, BLAE G IR TR R iR AL BEA
TEIAMIPRIB, T T AL AR AL A
L AR S W AN TG A= b S0 09 AT
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] B A L 2 2 BRI AE A FR bR . I IS 2R G
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A EATRS PE T2 WA 48, AT Al R T AEF 4t
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TR . PE A N bRt : DFF & PE 2 Wibr et
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75 3 BL “miRNA” | “preeclampsia” « “hyperten-
sion” Fl1“blood” N8 1] , A& [H [H KA FH AR S
H .0 (National Center for Biotechnology Information,
NCBD ) GEO % 4fs 22 H 75 3% AH 5% 1) microRNA (4
£ o TRIEARE : FEASSKIE A A AL A ) neRNA 43
BT BEF, I 38 41 50 B0 IR UR 04 - kR IR TR
ncRNA 73 7 B 51 #4545 GSE234611 Fil GSE118578
(1) 50 4 22 46 1E O AR B 70 TR ah B HE o B 4
GSE23461 MNCBIE M N, G455 MR A PES A
Mo & B PE A 7 A dE < oo A . H 4l 4
GSE118578 HH Ye Z5' 2 fit , S A0, 45 4 7] [ & B4 1=
I B BR 2697 A4 6 1E # A KR . m i
DESeq2[1.36.0 ]9 43 il 52 B 2 20 %5 48 IF 56 W 22 5+
FIE ncRNA (15347 LA P 1 < 0.05 K log,FC>1
FbRifE, R 2 MR SR = R RIA RN R, 2 )5
X2 B AR AR B AR
122 #HARE

ZA4ALE 32 A PR G K AR AR, 8 15 min

J5 3500 g &0 10 min, B FJZ 135 42 3 T 1.5 mL
Tl EP &, 545 300~500 L M3, 35 3 48, v A%
T—80 CUKAR P35 N, 38 4 s 52 1k Fi

123 R85 K% 2 PCR & 42 M) f2 7% P hsa-miR-
106b-5p- hsa-miR-24-3p. hsa-miR-451a ## hsa-miR -
92b-3p & K-

KF miRNeasy Serum/Plasma Advanced Kit(QIA-
GEN 23 &) , 128 [E) 471 & 2 HU RNA, -4 [i] miRNA
Ist Strand ¢cDNA Synthesis Kit (by tailing A) {57 (5§
T T ME R 2 FDD HEAT microRNA N2 52 8 it % 3
SR cDNA . FEFISEIN 5 1 PCR R ILY
HH hsa-miR-106b-5p+ hsa-miR-24-3p.hsa-miR-451a.
hsa-miR-92b-3p S 4 2 miR-16-5p #7448 2 v«
SR F A 95 CHIAEE 30 5595 CAEME 10 5,60 CiE
K30 s, 40 ANEFR; 5 7 1 28 95 C15 5,60 C 60 s,
95 C15 s. ¥ 444 # & N Taq Pro Universal SYBR
qPCR Master Mix(Fd 5{HAMERE A FD o M4 miR-16-5p
IZRIERT RS microRNA BEATARAELL, (5] 27449 J7 %
BAT T SIS EREYRIER I A IR AT &
Ji> % microRNA 9 45V F 51 A& 1.

123 s RFTAHIE

T BE 2 0 TR AR 1 L 2 i R B 48 2 (body-mass in-

dex, BMD) « & %ii & (systolic pressure, SBP) « &7 7K &

F1 RT-qPCR H{ERHISI4F7F
Table 1 Primer sequences used in RT-qPCR

microRNA

Forward primer

Reverse primer

hsa-miR-106b-5p
hsa-miR-24-3p
hsa-miR-451a
hsa-miR-92b-3p
miR-16-5p

5'-GCGCGTAAAGTGCTGACAGT-3’
5'-GCGTGGCTCAGTTCAGCAG-3’
5'-CGCGAAACCGTTACCATTAC-3’
5'-GCGTATTGCACTCGTCCCG-3’
5'-CGCGTAGCAGCACGTAAATA-3'

5'-AGTGCAGGGTCCGAGGTATT-3’
5'-AGTGCAGGGTCCGAGGTATT-3’
5'-AGTGCAGGGTCCGAGGTATT-3’
5'-AGTGCAGGGTCCGAGGTATT-3’
5'-AGTGCAGGGTCCGAGGTATT-3’

(diastolic pressure, DBP) | 2= i Ifil §¥ (fasting blood
glucose, FBG) . P 2 IR 24 5 #% #% i (alanine amino-
transferase, ALT) \ K 4 & 2 2 2% #% #% ¥ (aspartate
aminotransferase, AST) & lH 21 & (total bilirubin,
TBIL) « B £ H 41 % (direct bilirubin, DBIL) | J&
(uric acid, UA) . j& 25 [ (total protein, TP) « H & [
(albumin, ALB) . [A] & > it 2 #& (homocysteine,
HCY) . 148 2 v %5 (white blood cell, WBC) « £L4H 1
11 %4 (red blood cell, RBC) « H 4 4 i v %4 (neutro-
phil, NEUT) ik E2 48 #fd 7+ %4 (ymphocyte, LYMPH)
IR THEL Cplatelet, PLT) | /MR AR (plateleterit,
PCT) P ML /MR AKF (mean platelet volume, MPV) .

I /ISR 29 A7 55 JE (platelet distribution width, PDW),
FEH S b R 2 /b B2 40 i 4B (neutrophil -to-lym-
phocyte ratio, NLR) Fl1 4= B 41 9% %8 fiE 45 2L (systemic
immune-inflammation index, SI , B[ #b & I 7 1fi /N
THEOHR MR AT I Tk EL T i T 5
1.3 “dFnk

K FH SPSS29.0 Fll R4.2.0 B 143 0418 347 43 17 +
THEFRHYFT & LA, F Bz (2 )R
N, PHZELTA] ELECR H ¢ R s 3218 TAERHIE Geceiver
operating characteristic, ROC) i Z& VFA % Fi8 b FL
2 PE RCHE s R 07 K 5670 B LU B 21 ROE 1B L«
P<0.05 NZERA G E L.
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2.1 £ 5% 3 microRNA 9 5 it

X 45 GSE234611 F GSE118578 1) J& 4 44
P BEAT HOHE T — LA Log, 55 e, DL P 1E<0.05 &
log:FC>1 79 b #E , 2 4 T 2 48 52 GSE234611 Fi
GSE118578 437 93 Fll 16342 7 3RIA ) microRNA,
2 H e B 22 7 R IA I microRNA A28 HAE4E 4 N H
[ ¥ microRNA, B hsa-miR-106b-5p-hsa-miR-24-3p.
hsa-miR-451a Fl hsa-miR-92b-3p (& 1)

GSE118578

GSE234611

El1 MLEEIEERERRIE microRNA BIF B E
Figure 1 Venn diagram of differentially expressed mi-

croRNAs in two groups of datasets

2.2 &4F 42 F F hsa-miR-106b-5p . hsa-miR-24-
3p-hsa-miR-451a #= hsa-miR-92b-3p &9 & & 1 2L
5 B AL, PE 4 ML H hsa-miR-24-3p Al
hsa-miR-92b-3p /K76 & 3 1% 2 5 (P 431> 0.05); hsa
-miR-106b-5p Fl hsa-miR-451a /K F i & 18 (¢ {5 5
N 5.885,2.715) , ZR¥AH Gt % & L (P ¥<
0.05, &2).
23 AT A — M ik A A AR A
AR K e ER
PE 4 : £ 4% (29.94+3.69) % L 4ii JE (154.47 +

ek B Control group

B Preeclampsia

w
1

Relative mRNA level
- )

0-

W

A A

R
‘A’“\\ o

W
B2 #EZEAMEH hsa-miR-106b-5p. hsa-miR-24-3p.
hsa-miR-451a #1 hsa-miR-92b-3p Fi& 7K T HIFE IR
Figure 2 Bar chart of the expression levels of hsa-miR -
106b-5p, hsa-miR-24-p, hsa-miR-451a, and hsa-
miR-92b-3p in the serum of two groups pregnant

women

16.25) mmHg. &F 3K J& (100.17+10.72) mmHg 2% Fif
BMI (24.33+3.26) kg/m’; X B 2H : 4F %% (29.64 +
3.21) % W46 JE (114.06 + 14.15) mmHg. #F 5K J&
(73.70+7.45) mmHg. 2 i BMI (21.29+2.31) kg/m’.
PRI L, AR08 22 S T G243 (P > 0.05) , Y 4
JE &7k H FI Z2 5T BMIL 1) 2 55 e i 22 3 (P <
0.05). 5xtIR4L L%, PE 41 PLT.NLR /K 7 B%,
LYMPH.MPV.UAHCY /K VT, HERH ST
2 (P <0.05,#2.3).
2.4 7+ UAHCY. hsa-miR-106b-5p. hsa-miR-
451a 3¢ 5 9if AT 4 49 FM A

ROC 2673 # 27w, IfiLiE H UAVHCY  hsa-miR-
106b-5p- hsa-miR-451a 7K ¥ Fitill PE ) #th 26 T 1 AR
(area under the curve, AUC) 4} Hll /& 0.801. 0.704.
0.931.0.827; hsa-miR-451a. UA F1 HCY =¥ Bk &4
) AUC 9 0.908, Ho R B BEFRE = B 23 0 N

%2 MEAZRAMBFSEKTELLER

Table 2 Comparison of hematological parameters levels between the two groups of pregnant women

Indicator Control group(n=33) PE group(n=37) t P
WBC(x10"/L) 9.48 +2.74 9.59 +2.55 0.171 0.865
RBC(x10"/L) 4.00+0.34 4.06 +0.34 0.642 0.523
PLT(x10%/L) 202.23 +48.53 177.88 +49.03 -2.009 <0.05
NEUT(x10°/1L) 7.07 £2.41 7.04 £2.42 -0.050 0.960
LYMPH (x10°/L) 1.65 +0.36 1.88 £ 0.47 2.184 <0.05
PCT(%) 0.18 £ 0.05 0.18 £0.03 -0.463 0.645
MPV (D 9.00 +0.81 10.59 £ 1.62 4.786 <0.05
PDW (D 16.34 + 0.40 16.46 + 0.35 1.326 0.190
NLR 430+ 1.43 352+ 1.16 -2.298 <0.05
SIT 756.27 + 244.96 707.93 + 367.37 -0.569 0.572
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Table 3  Comparison of biochemical test indicators be -

tween the two groups of pregnant women

72.22%+94.14%; hsa-miR-106b-5p UA I HCY =%
IR A KGR AUC SN 0.941, F2 58 8505 RS 5 B 43 53
N 94.44% . 88.23% . 7] I, hsa-miR-106b-5p. UA H

Idicator Control group PE group . P HCY =& Bt & K M i AUC 8 25 T UA. HCY - hsa-
ALTCUL) 1 1.(9n7_i34).43 12.(5n1_i74).04 0477 0.635 miR_l06b'5p‘hsa'miR'?Zb'Sp%@mﬂ“ DS hsacmiRi-
AST(U/L) 17.96 +2.48 1790 £2.83 -0.077 0.939 451a.UAA! HCY:%ﬂ%é\ﬁ{m HIAUCHE (R4,
TBIL(pmol/L)  6.12+1.72 596 £2.40 -0.298 0.767 2.5 FmAait K b
DBIL(umol/l) 244 +078  2.09+0.63 -1.931 0.058 PE 2157 R AR IR R i LA 32 PR i it
UACpmol/L)  240.81 = 44.83 316.04 = 94.89 3.871 <0.05 A5 B0 18 s FR B G R 1 S5 0 RIE S ¥ T
TP(g/L) 63.45+347 61.60+535 -1.609 0.113 XHRZH (P < 0.05, 3£ 5) .

ALB(g/L) 36.18+2.29 3539+1.82 -1.429 0.158
FBG(mmol/L) 451 +033  4.63+040 1314 0.194 30 ik
HCY (umol/L) 571 = 1.05 6.46 = 1.26  2.493 <0.05 PE & —Flt 5 3T 0R A 55 1 75 LB 2505 » S 5%~
4 [MEF$ UA.HCY. hsa-miR-106b-5p-hsa-miR-451a XF PE B 75N B
Table 4 The predictive value of UA, HCY , hsa-miR-106b-5p, and hsa-miR-451a in serum for PE
Indicator AUC 95%C1 Youden’s index  Sensitivity(%)  Specificity(%)  Cut-off value
UA (pumol/L) 0.801 0.651-0.950 0.549 66.67 88.24 276.450
HCY (mol/L) 0.704 0.531-0.878 0.382 50.00 88.24 6.455
hsa-miR-106b-5p 0.931 0.833-1.030 0.886 94.44 94.12 2.134
hsa-miR-451a 0.827 0.687-0.966 0.598 83.33 76.47 1.247
UA, HCY, hsa-miR-451a combined 0.908 0.816-1.001 0.663 72.22 94.12 0.521
UA, HCY, hsa-miR-106b-5p combined 0.941 0.861-1.021 0.827 94.44 88.23 0314
x5 MAZAFREMLR
Table 5 Comparison of pregnancy complications between the two groups [n(%)]
Complication Control group(n=33) PE group(n=36) X P
Premature birth 1(3.03) 19(52.78) 20.701 <0.05
Gestational diabetes 5(15.15) 17(47.22) 8.154 <0.05
Premature placental abruption 1(3.03) 1(2.78) 0.004 0.950
Premature rupture of membranes 7(21.2D) 3(8.33) 2.304 0.129
Placenta previa 1(3.03) 00 1.107 0.293
Intrauterine growth restriction 00 11(30.56) 11.996 <0.05
Placental infarction 00 4C11.1D 3.892 <0.05
Chorioamnionitis 2(6.06) 7(19.44) 2.719 0.099
Pleural effusion 00 6(16.67) 6.024 <0.05
Postpartum hemorrhage 4(12.12) 1(2.78) 2.236 0.135
Umbilical cord torsion 4(12.12) 2(5.56) 0.935 0.334
Umbilical cord around the neck 6(18.18) 5(13.89) 0.237 0.627
Placental adhesion 1(3.03) 7(19.44) 4.526 <0.05

7% (IR, AR S EUE T 70 000 1 22 = 1d B0 T,
AT FCIE T — I PR SRk L, 1 2H i AR W TE e
75 5, {H SBP. DBP A 42 1] BMI [) 22 5 35 4 it 5
B (P<0.05). PEAZ R BMI i T4 2, JF H
P < 0.001, %% B 22 {if BMI J& # 3 & 4= PE 1) /G [ [

2, 2401 BMI i & 5 PE () & A4E 5 38 2 IE A o5 .
Uk, B X T B W W ot i ) 2 Rl AR E, AT RRIRR
4= PE [ KU

PE U577 2 20 HAR 22 BG5S 72 B P 4
[[EIRANY @ G NS Pt b 1 RANY & LA )4 L
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(i) P 4 i 3k 2 AR A 5 2 s I/ N BRI 2
FOH KN EE M AR AT I, PE &
& /R AR HE T 1B # IR 2240, MPV & T 1
WALURA I, H 22 58 G2 0, 1 PDW % %
5o MPV 38 i1 AT BE A A /N80 N2 P 2 453455 11 38K
TEIRI .

A0 JE A ) NLR B A A 2 e 4 B 98 0 1) B
bR HOREZ AR ANLR 5 PER K. —
R, PE (1™ EFEE 5 NLR 2 1EAH2K, 1IX 5 PE 44
G A1 JE) L A AR 4 s T i 28 B A — 2P O,
AR 2 3 o A 28 XL AN B AR, I RE
RN, 51 g% AT RN o SR, A 5T R B2
32 JE I} PE 3% NLR K P HR T IE# R 220, H.
ERAGU R L. F IO EHE KL, PE A
NEUT 1HF %A T IEw R A 4, {H LYMPH
TR S T IR A R A A 2, T T 2L PE 41 NLR
KB . 5 AR B TS R EAL, Cui FEHE T
NLR 1A PE 3 I AR I 3 % 5 A5 1 T30 46 b
i, [E)FE AR 22 5] PE B LYMPH % T+ £ 6 NLR
1B BRAR, FE AR T 9k B 40 i 2 5 4 0 A G TR 412 28 A
FRAE o 250U, Ozkan 251 9% 1E 8 4 8% 2 100
ZH 1 PE 2H i NLR i, & B 42 20 J& I PE 2 ) NLR
B, AHIX P 22 57 oK B F AN A, R BH IR U
PRZE 5 PE AW NLR B A sh &R 5s . A
I, A 5T R B 42 32 JE PE Z2 49 v NLR A A B
%, 0] Be 5 A [F] 1R 4 JE DA R ALE PE i F2 A A [ 2R Y
(1) 1 40 B P I 98 R/ b 46 B R I 22 S ok, 3L
FARAE AL 7 75 AR A IR 2R

AW 7T R B 5 R ALAH B, PE 20 2240 1fn i A 4k
Rl bR UA FIHCY (R KE T, BHE R
BRI NP <0.05) . JRER R N — Rl K
H EHIERR . R RREADUEIE R, (H SIS
PRIV 558 AR o I 5 2 R 8 S g A Sk
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AT 5T GEO #45 e i i T 805 T PE 4M A I
miRNA #1055 (GSE23461 1) Al & 1L & £ 3% 40 & 1
miRNA 4% %5 (GSE118578) ] % 7 2 75 miRNA %8
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WOE o A AR S S )OS 2 AR A cAMP R TG
PEGES R AF RN TR A 5% SR S R4, Wi
Rt e L R R A, g i 2 S BUILE A e dst . A
WL B PE 408 M35 A 6 3% 4H 23 miR-451 K15 7K
P35 AR 2H 2L MMP-2 & [ . MMP-9 &5 [ £ £ AH
K. miR-451 1] G i@ i 8 4% MMP-2. MMP-9 [
KA IR A TR A R 1R 28 68 11, 5 PE I K
R AP T RT-qPCR 5258, 455 BoR
PE 4H1f1.3% 7 hsa-miR-106b-5p Fl hsa-miR-451a 217K
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