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Bioinformatics analysis of miRNAs in mild cognitive impairment due to Alzheimer’s disease

HE Hai-ning, ZHANG Wei, YAN Feng, SHI Yan-chen, WANG Jing-hua, XIAO Shi-fu’, WANG Tao"
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[Abstract] Objective * To analyze the expression profile of plasma microRNA (miRNA) in patients with mild cognitive impairment (MCI) due to
Alzheimer's disease (AD) by bioinformatics method, and explore its pathogenesis at the level of genetic regulation. Methods - Five MCI patients due to
AD and five control participants were recruited. The plasma miRNA expression profiles were analyzed by miRNA microarray sequencing. Target genes
of significantly up-regulated miRNAs were detected by TargetScan 7.2 database. The miRNA-gene interaction network of significantly up-regulated
miRNAs was established by Cytoscape software, and the key miRNAs of the network were analyzed. The target genes of key miRNAs were analyzed by
Gene Ontology (GO) enrichment analysis and Kyoto Encyclopedia of Genes and Genome (KEGG) pathway analysis using R packages. Results * There
are 13 up-regulated miRNAs in the plasma of MCI patients due to AD, and 5 of them were key miRNAs in miRNA-gene interaction network. Target
genes of these miRNAs were mainly involved in biological process such as synaptic plasticity regulation, Wnt signaling pathway, synaptic vesicle
transport and synaptic vesicle localization, as well as Ras signaling pathway, mitogen-activated protein kinase (MAPK) signaling pathway and glycolysis/
gluconeogenesis pathway. Conclusion - Five up-regulated miRNAs in plasma of MCI due to AD may be the main regulators involved in the pathological
mechanism of AD, which can be used as potential biomarkers for diagnosis of MCI due to AD.

[Key words] Alzheimer's disease (AD); mild cognitive impairment (MCI); microRNA (miRNA); bioinformatics
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miRNA- JE Rl 4A T4 H M 45 m] i 2 1~ miRNA 5 HE2E
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TR DCMH, GO mZ i) 56 miRNA,

1.6 JCHE miRNA §0RE PR B fE 5 B
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FAEBR K MoCA PF4y (A 2 TESe T8 X

A1 2 NZIRE N D BRI R SR %

Tab 1 Comparison of demographic and clinical data between the two group

MCI due to AD Control group
Item P value
group (n=5) (n=5)
Agelyear 68.00+2.83 70.00 £2.12 0.24
Gender (female) /n (%) 2 (40.0) 2 (40.0) 1.00
Educational duration/year 11.00+3.08 11.60+2.88 0.76
MoCA score/score 2440+2.19 26.40£0.55 0.07

2.2 i3 miRNA 14514 0L

4% log,FC 1 P i % @ % b I miRNA, £5 1
(#%2) Bor, SxHEg AL, AD Frg MCI 41/ 40 if
M3 AEAE 13 A~ 58.3 EARY miRNA, H ¥ A (hsa-
miR), 3% | 1H miRNA b ania 1,

2 AD Jis MCL4H 3% 98 i ifn 3% b B 25 BRI A miRNA
Tab 2 Significantly up-regulated miRNAs in peripheral blood plasma of MCI due to
AD group

miRNA FC P value
hsa-miR-4722-5p 6.256 0.002
hsa-miR-550a-3p 5.030 0.026
hsa-miR-550b-3p 4.709 0.028
hsa-miR-3200-3p 4.188 0.001
hsa-miR-5194 4.000 0.007
hsa-miR-3689a-3p 3.652 0.013
hsa-miR-4443 3.375 0.027
hsa-miR-3662 3.115 0.016
hsa-miR-3202 3.067 0.033
hsa-miR-760 3.013 0.019
hsa-miR-4747-5p 2.157 0.001
hsa-miR-424-3p 2.129 0.042
hsa-miR-4297 2.040 0.008
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+ [ MCI due to AD group

hsa-miR-5194 “"HcC q
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hss-miR-4443
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hsa=-miR-550b-3p 1
hsa-miR-3662

3 a 7
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hsa-miRk-4297
| hsa-miR-4747-5p
hsa-miR-3200-3p
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hsa-miR-760
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0

Note: A. Volcano plot of plasma miRNAs. Red—significantly up-regulated miRNAs; Green— significantly down-regulated miRNAs. B. Heatmap of significantly up-regulated

plasma miRNAs.

1 AD FrE MCI 2B ERSMEMLIM S miRNA §RIA R
Fig 1 Expression of miRNAs in peripheral blood plasma of MCI due to AD group

2.3 miRNA- LA T I P45 Be G B miRNA i i

miRNA- 5 [K A0 B VE H 9 45 4 f&l 2A, H; rf hsa-miR-
550a-3p. hsa-miR-424-3p Ji7 FIRIEM LS, 5 Hfth miRNA
TeAHE AR, #ER DC E <2 iy K 5 f0F 2 A Al iy
miRNA 5 i 5 73 2.0 M 4, BIE G 11 /4~ miRNA F]
65 AR A (& 2B), fEROD M % HFREL cumulative
weighted context+-+ scores fil # [ DC {&, HEA{E 7 5 7 19
miRNA 45 %124 hsa-miR-3202 . hsa-miR-4443 . hsa-miR-4747-
5p. hsa-miR-4722-5p F1 hsa-miR-5194, 1% 5 /> miRNA #
Bl & A 4% 0 2% rh B 0% £ miRNA, DC (B >2 i 5 5 7
FA CCHC RIFHs e &5 & & 11 (CCHC-type zinc finger
nucleic acid binding protein, CNBP). {zZ Z &y 1
(ubiquitin related modifier 1, URMI). ALY 83 &
% B¢ i F (family with sequence similarity 83 member F,
FAMS3F), W55 14 (tetraspanin 14, TSPANI4),
# (retbindin, RTBDN). £ & S1 [ pleckstrin [&] i} &5 44
1% (pleckstrin homology domain containing S1, PLEKHSI)
FI1 argonaute RISC f . 4H 4 2 (argonaute RISC catalytic
component 2, AGO2), X T4 ER W 2/~ kUL E
miRNA [a][F 1%

2.4 HE miRNA 0L R GO 85 450 Bt
GO ®mHE o #raif (|3) B /R, hsa-miR-3202 1
B R T R 2 b ] PR IS . Wit [ESoE %,
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2.5 Y4k miRNA L KEGG % st
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(mitogen-activated protein kinase, MAPK) 1Z 5 18 [ i
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RS R 2 5B S B+ 1 (hypoxia inducible
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Note: A. miRNA-gene interaction network of 13 significantly up-regulated miRNAs. B. Core network of miRNA-gene interaction. Yellow—miRNA; Blue—target gene; the

hsa-miR-760  hsa-miR-3202

darker the color, the more miRNAs interacting with this gene.
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Fig 2 miRNA-target gene interaction network
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Note: A. hsa-miR-3202. B. hsa-miR-4722-5p. C. hsa-miR-4747-3p. D. hsa-miR-5194. E. hsa-miR-4443. ER—endoplasmic reticulum. The first ten enrichment clusters were

selected according to the adjusted P value.
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Figure 3 GO enrichment analyses of target genes of key miRNAs
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