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Expression profiles and functional analysis of circulating microRNAs in
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[ Abstract] Objective To determine the expression profile of microRNAs (miRNAs) in the patients with unstable coronary heart
disease and investigate the regulation role of differential expressed miRNAs in cell proliferation. Methods (1) After the plasma
samples of patients with confirmed unstable coronary heart disease and non-coronary heart disease with suspected angina (control)
were collected, miRNAs array was employed to identify distinct miRNA expression profiles. (2) The potential target genes of the
above miRNAs were predicted by 3 miRNA target prediction algorithms, TargetScan, miRanda and DIANAmMT. (3) The genes
predicted by the three algorithms were further analyzed for their regulation roles in cell proliferation and involed signaling pathways
by DAVID database. (4) Real-time PCR were used to test plasma miR-19b levels in patients with unstable coronary heart disease
compared with the controls. (5) Based on the results of function cluster analysis, the effect of the most differentially expressed
miR-19b was detected on the regulation of cell proliferation. Results (1) Compared with the controls, there were 39 differentially
expressed miRNAs, and miR-19b was the most obviously one. (2) By analyzing the target genes of the differential expressed miRNAs,
there were 14 miRNAs closely related with cell proliferation, and miR-19b was the closest one. (3) Real-time PCR confirmed that the
plasma miR-19b level was obviously higher in the patients with unstable coronary heart disease than in the controls. (4) The results of
CCK-8 assay showed that miR-19b indeed inhibited the proliferation in EA.hy926 cells. Conclusion There is a specific expression
profile of circulating miRNAs in the patients with unstable coronary artery disease. The differentially expressed miRNAs may be the
biomarkers of unstable coronary heart disease. MiR-19b may play a protective role in the stability of atherosclerotic plague by
inhibiting the proliferation of endothelial cells.
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Table 1 Clinical characteristics of study population
(n=32)

Item Control group UCHD group P Value

General data
Age(years, x+ts) 59.6+9.7 63.7+9.6 0.69
Males/Females(n/n) 12/20 15/17 0.23

BMI(kg/m? x+s) 253+35 247+3.4 0.79
Medical history(%)
Hypertension 60.0 60.0 1.00
Diabetes 13.3 27.5 0.15
Hyperlipemia 46.7 40.0 0.58
Laboratory test(x )
WBC(x 10%L) 6.6+22 6.1+17 0.27
ALT(U/L) 25.0+16.0 22.1+13.9 0.14
AST(U/L) 241+119 201=x79 0.18
LDL-C(mmol/L) 2407 24+0.9 0.60
Creatinine(umol/L) 60.6 +14.3 68.9+175 0.29
Medication(%)
Aspirin 43.3 65.0 0.07
Clopidogrel 36.7 50.0 0.27
Statins 56.7 52.5 0.73
Calcium antagonist 33.3 25.0 0.45
ACEI 10.0 12.5 0.75
ARB 6.7 27.5 0.03
B-Blocker 56.7 42.5 0.24

UCHD: unstable coronary heart disease; BMI: body mass index; WBC:
white blood cell; ALT: alanine aminotransferase; AST: aspartate
aminotransferase; LDL-C: low density lipoprotein cholesterol; ACEI:
angiotensin-converting enzyme inhibitor; ARB: angiotensin receptor
blocker. All P values represent comparisons between UCHD patients
and controls. Comparisons between UCHD patients and controls were
performed with Student’s t-test for continuous variables and with
chi-square test for categorical variables.

22 RBEBCHEEZEAMIRNAZ F & ik #
ikt TagMan miRNAs TLDAfKZ A (A + B
M) i Scae 24t (HAAIR 11261, XFREZH124] ),
ZLSAMERE43 0T, B FDRIE M < 0.0001%, 2% 543
$ > 15, 135402 7R EMMIRNAsH:39~, I
miR-19b 2 R R KHE B (£2),

F2 TREBLKEEHEINTERRIZHWIEIAMIRNAS
Table 2 Top 39 obviously up-regulated circulating miRNAs in
patients with unstable coronary heart disease

Fold change

Gene ID Score(d) (UCHD/Control) g-Value
hsa-miR-19b 3.48 18.98 < 0.0001
hsa-miR-26b 3.25 13.24 < 0.0001
hsa-miR-20a 3.22 23.12 < 0.0001
hsa-miR-106a 3.13 11.04 < 0.0001
hsa-miR-16 3.12 9.29 < 0.0001
hsa-miR-451 3.04 28.82 < 0.0001
hsa-miR-17 3.02 9.07 < 0.0001
hsa-miR-19a 2.98 18.82 < 0.0001
hsa-miR-192 2.85 8.56 < 0.0001
hsa-miR-24 2.83 8.08 < 0.0001
hsa-miR-20b 2.82 14.32 < 0.0001
hsa-miR-195 2.67 12.63 < 0.0001
hsa-miR-30a-5p 2.66 17.69 < 0.0001
hsa-miR-92a 2.65 15.27 < 0.0001
hsa-miR-223 2.64 10.26 < 0.0001
hsa-miR-146a 2.38 9.35 < 0.0001
hsa-miR-106b 2.37 16.89 < 0.0001
hsa-miR-25 2.36 22.28 < 0.0001
hsa-miR-197 2.35 3.51 < 0.0001
hsa-miR-720 2.34 8.28 < 0.0001
hsa-miR-486-5p 3.33 9.74 < 0.0001
hsa-miR-26a 2.32 17.25 < 0.0001
hsa-miR-126" 2.31 16.94 <0.0001
hsa-miR-374a 2.23 14.53 < 0.0001
hsa-miR-142-3p 2.18 14.97 < 0.0001
hsa-miR-320 2.17 7.11 < 0.0001
hsa-miR-21 2.13 13.21 < 0.0001
hsa-miR-30b 2.07 18.32 < 0.0001
hsa-miR-126 2.05 7.27 < 0.0001
hsa-miR-186 2.02 6.01 < 0.0001
hsa-miR-93 2.01 20.48 < 0.0001
hsa-miR-146b-5p 2.00 10.75 < 0.0001
hsa-miR-30c 1.97 19.03 < 0.0001
hsa-miR-331 1.90 8.50 < 0.0001
hsa-miR-454 1.89 8.31 < 0.0001
hsa-miR-425 1.88 21.67 < 0.0001
hsa-miR-30d 1.87 13.05 < 0.0001
hsa-miR-140-3p 1.85 11.23 < 0.0001
hsa-miR-29a 1.81 16.34 < 0.0001

UCHD: unstable coronary heart disease. Circulating miRNAs show
significant change in UCHD patients (n = 12) compared with controls

(n=12). Only miRNAs with more than 1.5-fold change and false
discovery rate < 0.0001% are shown here

2.3 EFERZEmMIRNARL A6 78 69 A 4%
#5391 miIRNA > 1) i A miRNASE 3 [5] 15 0 %5
i JlE——TargetScan . miRandafIDIANAMT, 7534
AmIRNARTETESEIED , f Pl 25 R ER A 5, 1551
TE 3R R ¥ A Tou i 55 DX R G 7 i miRNA
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Figure 1 The miRNAs potentially regulating cell proliferation
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