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Diagnostic value of miRNA expression in peripheral blood for schizophrenia

GUAN Juan,LIU Jun,QIN Wen
( Department of Psychiatry of No. 15 Ward , Wuhan Mental Health Center , Wuhan 430014 , Hubei , China)

[ Abstract] Objective:To investigate the diagnostic value of miRNA expression in peripheral blood for schizophrenia. Methods :
40 patients with schizophrenia were selected as the research objects and the same period health check-up 40 cases were selected as the
control group. Real — time quantitative polymerase chain reaction (RT-qPCR) was used to identify the expression of miRNAs in schizo-
phrenia and the diagnostic efficacy of miRNAs was evaluated by receiver operating characteristic curve (ROC curve). Gene function
and Kyoto Encyclopedia of Genes and Genomes ( KEGG) pathway enrichment analysis of miRNAs target genes were performed using
Database for Annotation, Visualization and Integrated Discovery ( DAVID) tool. Results: There was no significant difference in the ex-
pression levels of miR-30d-5p, miR-181b-3p, miR-652-5p, miR-193a-3p, miR-181b-5p, miR-346 , miR-572 , miR-7-5p, miR-564 , miR-
548d-3p and miR-30a-5p between the two groups (P >0.05). The expression levels of miR-34a-5p, miR-449a and miR-22-3p in the
observation group were significantly higher than those in the control group (P <0.05). The area under ROC curve (AUC) values of
miR-34a-5p, miR-449a and miR-22-3p were respectively 0.763,0.659 and 0. 725, and the AUC value of the combination of them was
0. 802. The target genes of miR-34a-5p,miR-449a and miR-22-3p were closely related to the synaptic structure and the function of nerve.
The common target genes SATB2 and PER2 of three miRNA mentioned above were abnormally expressed in schizophrenia (P <0.05).
Conclusion ; The miR-34a-5p, miR-449a and miR-22-3p are abnormally expressed in schizophrenia. The combination of them and their
target genes are expected to be biomarkers for diagnosis and treatment monitoring of schizophrenia.
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R AR AT L D miRNA ek o R, A B
FEMLAE SCHR 2 18 b AR O A ) A8 i 18 14 A e
1 miRNAs, i 1 92 N 2O 1t 5 G B i 2 S (re-
al time-quantitative polymerase chain reaction, RT-
qPCR) ik — 2 5 31 H ARG 73 BUAE P 2RIk 15 0L, OF
KA Z X E TAERFE Bl £k (receiver operating charac-
teristic curve, ROC) 73 H Ho X K 4 73 2L4E 1Y 12 Wi
o 0T BUIAETE 22 55 3Rk 1 miRNAs (19 51 58 S A
KA 24 R F A 9005 B2 1k — 20 23 B HoAH G
AR A P 38 A2 R R 4 ) A B AT, SRy ik — 2D TR ABIE 9T 4
%,

1 #EREFE

L1 —RsEs

WAL REALEH 2018 4F 10 A 2 2019 4 10 A
IDUTTRS fl T A rhoC iR B9 40 f0RS # J 240E &
VE WG . Horb, S5 4 26 9], o 1 14 5] 4E 4% 18
~60 % SFE1(43.25 £6.13) % ;K2 (3.21 £2.04)
AP A 2 TP BB 25 1) AR BR Y 4 5] R Ak B
7 oAl 4 B B AT SR BT S OE IEDRS B R A 12
Wr 5 geit T (5 4 B B 1T RS AH DG A2 W bs o, BT
A 2 B D WAL 25 RS Rl 2 52
RSO BUIE B o WFST AR A DTS A AR L
Ao 2 i AL E . W ARRIE: (1) 4Rk =
18 JH % 5 (2) £5 45 K i 73 RAE A G B Wi b M 5 (3) R
RIT IR E PAF 5 (4) I IR BB SE 835 (5) 1R YT
i, A8 sl 5 R S O e, R AT SR 2o .
Brbnie: (1) & JF ™ 8.0 kT 55 &R 480 950 #
(2) KW BT #2590 35 5 (3) & JF 7™ B R A0
W (4) GIFRGE pERPe & . 5 ERDUTTRg
AR rpuC [R1JB) 40 4% i e ARG 5 A o X IR A . P
YLPES AR MR RO 2 BOE AR PR AR — R BERE L
B, ZRIGIFEX(P>0.05), Wk,
1.2 FHi&
12,1 ShE My R&E 80 £ 3218 TR 7 Al =
RSN IS mL, I UL T 4 % DY LR (eth-
ylene diamine tetraacetic acid, EDTA) $iL &% F, 57
FK E 30 min J5, M H . 10 000 ¢ B0 5 min,
FUURE . W LR T - 80 C 4R IUE RNA,
1.2.2 miRNA &y ff 6 AR 48 SOk 18 A0 AH 5C Bt
VEWI AL T e 14 A>3 28 miRNAs, 435 4 miR-30d-
5p. miR-181b-3p, miR-652-5p, miR-193a-3p, miR-
181b-5p, miR-34a-5p , miR-346 . miR-572 . miR-7-5p .
miR-449a miR-564 miR-22-3p . miR-548d-3p Fl miR-

30a-5p,

x1 WA-BERLE[x25,0(%)]

Eign WA (n=40) XA (n=40) /ifi P1A
R (Y ) 43.25+6.13 41.56 £5.87  1.259 0.212
548 8 (kg/m?) 22.39 +3.01 23.24£2.58  1.356 0.179
k5 0.474 0.491
5 26 (65.0% ) 23 (57.5%)
% 14 (35.0% ) 17 (42.5% )
THHEER(E) 12.25 £3.07 12.79 £3.19  0.771  0.443

1.2.3 RNA # 5 # miRNA % & RT-qPCR {# Ji]
miRcute [l /M %% miRNA & B 4 & i F) &
(DP503, K AR AE AL B8 A PR A |, dE 50) $#2 A
RNA, %M Nanodrop Y3 {¢ ( Thermo Fisher Scien-
tific, Waltham , MA , USA) #3:l RNA 4 )& M & o B
Jo, d R 5 AR Sl RNA S Ja) B 5t ) cDNA
( Thermo Scientific, CA, USA), X ] RT-qPCR 2 x
SYBR qPCR Mix (Jt 5t b & AW FRA R A A,
) A miRNA f7KF o 384K Z K . PCR 2
42 pl ¢DNA 0.4 pL E[54.0.4 wL &[5l
¥ .7.2 nL H,0, 110 pL SYBR Green %R 4Lk} ;3™
%44 25 °C 10 min 48 °C 30 min .95 °C 5 min,
U6 ERSLE N S mAFEA K 3 %, R A 274
WA HT miRNA {9 23k K F " B BT 5 A
i NS BE ) 3R 5 & ACH FRF S X B4l b ACe 1)
Y, VLS 20 B A FF A (19 ACe 380 26 % BRZH 1) ACt
YMH 155 AACH, SR T 2 7% 2 S0 W 22 40 1Y
Fikik, miRNAs 1 U6 5195 B L% 2,
1.3 SHitZESH

% A SPSS 21.0 Fi1 GraphPad Prism version 7.0
BAFBEA TG o e THEBERL A [n (%) 1R, 4
[ FC R x* KB al Fisher 80 K6 56 1 2 ¥ kEA
(x =5) Rox HRNLECR AT ¢ K056 o R ROC (1 ity
2% T 1 X (area under curve, AUC) B fili B G4 #4143
SUERTBEIZ R E. P <0.05 HEFAGIFE
X
1.4 EWMERZESN

J T #E— 2 BF 5% miRNAs (3 BE/E T, % B A
225 RIKN miRNAs JEAT AW 05 B 2 00 b, DLl &
T HEHY miRNA #U LK . K F Target Scan #1 miRan-
da TR miRNA (% 88 5L A, ) e 08 5 PR R 5 TR 20
H Bl 4 P ( Kyoto Encyclopedia of Genes and Ge-
nomes, KEGG, https://www. genome. jp/kegg/ ) Fll IF
B AT AL AN 42 Bl & B0 38 )% ( Database for Annota-
tion, Visualization and Integrated Discovery, DAVID,
https ://david. nciferf. gov/ ) XF %t [K ¥ 47 3@ §% 1 3 e
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miRNACF BER/D) G5 F 5
miR-30d-5p(22 bp) MIMAT0000245 F:TGTAAACATCCCCGACTGGAAG
miR-181a-3p(22 bp) MIMAT0000270 F:ACCATCGACCGTTGATTGTACC
miR-652-5p(25 bp) MIMAT0022709 F:AACCCTAGGAGAGGGTGCCATTCA
miR-193a-3p(22 bp) MIMAT0000459 F:AACTGGCCTACAAAGTCCCAGT
miR-181b-5p(23 bp) MIMAT0000257 F:AACATTCATTGCTGTCGGTGGGT
miR-34a-5p(22 bp) MIMAT0000255 F:TGGCAGTGTCTTAGCTGGTTGTT
miR-346(23 bp) MIMAT0000773 F:TGCCCGCATGCCTGCCTCT
miR-572(20 bp) MIMAT0003237 F:CGCTCGGCGGTGGCCCA
miR-7-5p(24 bp) MIMAT0000252 F:TGGAAGACTAGTGATTTTGTT
miR-449a(22 bp) MIMAT0001541 F:TGGCAGTGTATTGTTAGCTGGT
miR-564(19 bp) MIMAT0003228 F:AGGCACGGTGTCAGCAGGC
miR-22-3p(22 bp) MIMAT0004495 F:AAGCTGCCAGTTGAAGAACTGT
miR-548d-3p(22 bp) MIMAT0003323 F:GCCAAAAACCACAGTTTCTTTTGC
miR-30a-5p(22 bp) MIMAT0000087 F:CACTCTCATGTAAACATCCTCGAC
U6 snRNA(F) NR_004394 F:CTCGCTTCGGCAGCACA
U6 snRNA(R) AACGCTTCACGAATTTGCGT
SATB2( 130 bp) JN034040 F:ACACCGACAACAGACCTC
R:GGGCTTGAGACACCTTGG
PER2(164 bp) AY364479 F:GGGCAGCCTTTCGACTATTCT

R:GCTGGTGTCCAACGTGATGTACT

SAMDI2( 185 bp) NM_001363274 F:GTGCCTGACCAGAAAGGAACTC

R TTCTTCAACCACTTGCAGACATC
GAPDH (F)

NM_002046 F:CCAAGGTCATCCATGACAACT

R:CAGGGATGATGTTCTGGAGAG

R ¥ A 15 B 2 4> #r, SATB2, PER2 #I
SAMDI2 J& 2% 5 % 3K ) miRNAs [ C 80 IE[H R
F RT-qPCR J5 & A il = A Je K 1) R A 1 ol . A H
TH -3 - iR i & Tl ( Glyceraldehyde -3-phosphate de-
hydrogenase, GAPDH) WIS, A AR 3 K,
K2k R AR,

2 H#R

2.1 WAZFKEIEM miRNAs RiEKF

P4l %K # 4 JE 1 miR-30d-5p , miR-181b-3p
miR-652-5p, miR-193a-3p, miR-181b-5p, miR-346
miR-572 .miR-7-5p, . miR-564 | .miR-548d-3p #1 miR-
30a-5p FRIK KK ILE, ZR LG FE L (P >
0.05), H W 2¢4H miR-34a-5p. . miR449a fll miR-22-
3p FKIBAKFm TX A (P <0.05), W33,

x3 AMAZFKESNEM miRNAs REKFEE (v +5)

miRNA WA (n=40) XTHA(n=40) ff P g

miR-30d-5p 0.95+0.12 0.92 +0.09 1.265  0.210
miR-181a-3p 1.05 +0. 14 1.09 +0.12 1.372 0.174
miR-652-5p 0.89 £0.09 0.91+0.10  0.940  0.350
miR-193a-3p 0.72 £0.08 0.81+0.09 1.050  0.297
miR-181b-5p 1.20 £0.15 1.22£0.17  0.558  0.578
miR-34a-5p 1.35+0.16 0.83+0.12  16.444  <0.001
miR-346 0.91+0.12 0.96 +0. 14 1.715  0.090
miR-572 1.13 £0.15 1.09 £0.13 1.275  0.206
miR-7-5p 0.62£0.09 0.58 +0.07 1.664  0.100
miR-449a 1.42£0.18 0.97+0.12  13.156  <0.001
miR-564 0.59 £0.06 0.61 +0.07 1.372 0.174
miR-22-3p 1.27 £0.12 0.85+0.11  16.318  <0.001
miR-548d-3p 0.47 £0.05 0.49 +0.07 1.470  0.145
miR-30a-5p 0.68 £0.09 0.71 £0. 11 1.335  0.186

2.2 miR-34a-5p . miR-449a #0 miR-22-3p 3T 15 1 43
HIEMIZHNE

Wit ROC i £k 4> #F miR-34a-5p  miR-449a
miR-22-3p X ¥ it 43 2L 0E (1) 12 Wi 4 {8, miR-34a-5p
miR-449a Fl miR-22-3p ¥ AUC {& 43 51}y 0. 763,
0.659 F10.725, ¥ KF 0.6, = FH B4 KM K AUC
fH70.802, WK I,

1.0=
= miR-34a-5p
w—miR-449a
. —'lmh 22-3p
0.8 SHBA
3 (1.6'/
i1
JK
£
0.47
0.2
0.0 T T T T
0.0 0.2 04 0.6 0.8 1.0

1-45 5
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2.3 miR-34a-5p . miR-449a #1 miR-22-3p $BE F I}
BEE R R BB T i

miR-34a-5p MERNFEFAETHNEZ R, S5
8 il 1) A 2 U AN I B | 22 L i BB i 8 5l AH G

{510 B% 45 . miR-449a AL N £ B AF 1L T 4l 40T
fafk, 2 5 e R e WA RERE R ih/NE
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#£ 4 miR-34a-5p . miR449a 1 miR-22-3p 0 & F Ih 7+

BB B i
miRNA 60 4}87/KEGG 447 e s ER% Pl
bty 0RO RERIERTRRG
EHE
GO JM7T (s ) 600007411 - % 1 11 0.003
GO JHr (it i) (00001755 - H 22 4 LT 75 § 0.003
GO JH (A (0:0033268 - §1% 4 40003
0 M (R4 60:0005634 - A1 i e 0.008
GO M (M2 ) 60:0005622 - 4115t 0.0
COMT (ATt GO.0043565 - F¢Fil 5 5 DNA 454 29 <0.001
GO 437 (7 FI0E) 60:0003700 - 5 3¢ 8 ¥ i 1 300 0.007
GO ZHT (7 hk) (00008270 - B F45 4 SO 0.044
KEGG 7347 Rapl {55 §§ 2 <0.001
KEGG J¢ % UL bt 5 ol I 0.04
KEGG 77 HEMER % 0.007
mR49a GO (EHHE) 00007268-ft % i s 5 0.009
GO M (A4t 1) 60:000399-H & RE K H 5 0.0%
GO JMT (s ) 60:0007409-4 % £ 1. 3 0.015
GO 4h47 (M4 5 ) 60:0043025-H & Tl ff 5 0.022
GO S (ki o) 60:0008021-% /Ml 3 0.013
0B (CRIALY)  GO:0033116- B - & /5 A ] % it 3 0.033
GO JHr (44 F i) 60:0005216-# 738 i 3 0.016
GO 2¥7 (2 7 90te) G0 :0048306-55 it 2 11 45 4 3 0.09
GO J¥7 (7 FI0EE) 60:0005096-GTP 5 3% 1 3% 44 5 0.0%9
KEGG 77 AR B 3 0.045
R GO G00045944-RNA BAE 111351 P46 00 o
ERE
GO 2T (it ) (0:0060291-% fi 7 <0.001
GO AT (Lt ) (0.0001764-4 2 T 1 8 0.00
GO Z¥ 7 (KAL) 60:0003634-41 i #; 107 0.002
GO AHT (M) 60:0003654-41 1 ¥ 5 69 <0.001
GO JHir (M) 60 :0005737-41 & 118 <0.001
COZMT(F i) GO:0004402-418 11 L BEHE B R 5 4t 7 <0.001
GO J¥7 (7 7 I0ee) 60:0003682- (1 Fi 26 4 o 0.003
GO JHr (44 F i) 00:0003524-ATP 454 52 0.0
KEGG 77 T AL i f 5 d 5 15 <0.001
KEGG 44 WAEREL RN 10 0.03
KEGG 77 HiEMER U 0.003

2.4 miR-34a-5p . miR-449a 1 miR-22-3p
BEREMRILER

WY E B %00, miR-34a-5p . miR-449a FiI
miR-22-3p H:[F] ¥ 3£ K &y SATB2, PER2 il SAMDI12
(E2A), K RT-qPCR 3 #fr P41 SATB2,PER2 Al
SAMDI2 KKV & B, W25 41 SATB2 (0. 46 =

£ 5] $B [

0.06) Fl PER2(0.39 +0.05) 7K F 5 X} F& 41 H %5 B
WM (1.13 £0.12;1.03 £0.11) (P <0.05),

SAMDI12 F kKM LB B 225 (P >0.05), W
K 2B-2D,
A miR-43a- B

X IE 2 WZE 4

X} B WEE 4 Xt R 4 WG

2 miR-34a-5p.miR-449a 1 miR-22-3p 3 [F1 58 5 &
K RIZER
A.miR-34a-5p .miR-449a #» miR-22-3p 4 F ¥ 3t | SATB2,
PER2 #= SAMDI12;B-D.SATB2 .PER2 #= SAMD12 #8 %t & i& K -F
*P<0.05, 5 A Rk 4,

3 iFig

A SURE 2 — i S B MRS R, A T2
i RANAE Y22 R B H il T ok = 2 0 Ut , % 1
HE P o3 RLAE B HE B 12 W R R0R 9T B I PR32 £ 475 4K
HA — WP vk ™ . AR BF 58 30F 52 miR-34a-5p
miR-449a F1 miR-22-3p 7£ Tﬁ%ﬂﬂﬁj\ﬁ”ﬁ%’%‘%ﬁmﬂﬂ
T W AR, R T AT AT RE AR RS B AT Y &
R kBT R EE AR . AR R,
miR-34a 75 28 K A FRR 22 40 A 7 i 2B 3 1 1
FH 1 ELUKG PR 05 28 3 G 20 2P B9 miR-34a RiA &
o AN, RE G AT % miR-449 H miR-
34b/c fERWG LR H Tl E EEZMEH ., A2, miR-22-
3p TEAS A 43 2L0E b 1A A 9% 3820, miR-34a-5p |
miR-449a I miR-22-3p XI5 # 43 R HE (1 27 5 52 Wi o
i A 58 4T A

Target Scan il miRanda J& #% )~ iz H F 7
miRNAs ¥ ] 56 [ (%) 76 28 8K 4 . AR i Target Scan #l1
miRanda [ T , A BF 58 % miR-34a-5p . miR-449a %[]
miR-22-3p {8 I A 1 47 38 RN 5 DX T Be 43 AT, 4
B0, miR-34a-5p &E%laﬁ%ﬁ&?éﬂiﬂﬁ&ﬁ,z
55 fil 1) b 220 A0 M RS | 2 L e R 28 2R il A
KA 53 45 . miR-449a HE RN R A7 T4
T, Z 55 K it b ARG KT (R il
HOAE PR30 % 55 . miR-22-3p HKE A 3= S A7 76 T 4 Jifg

BN, S5l Aot maEFRENR

SO P AE . MRS A R R AR IR T AL E M
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LRSS R AR P miRNA B
SRy D] 8 3R R 9 v 0 OIS AT b Y B it s AR L TR
Kk & Meh g Wb EEECHB I AN, 7
ARNAHIF 5T 38 1 A WA S 2 43 BT, miR-34a-5p , miR-
449a F1 miR-22-3p I [w] #0 £ [X] &y SATB2, PER2 Al
SAMDI2, i#it RT-qPCR i — 434 & B, K+ 2>
ZLE B # SATB2 I PER2 /K F- 15 feie e Xt i 20 L 45
B A, miR-34a-5p . miR-449a F1 miR-22-3p 1] §E 8
i3 BLEEAE T SATB2 il PER2 3 [H 2 5K 4 43 240
1 At R o

%2 | i i, miR-34a-5p . miR-449a #1 miR-22-3p
T?FETEMJ\E” R R, B ROC 44 pr

X 3 Fh miRNAs 455 A /E A5 0 2408 12 8 19 A=
%Tﬁu% B PR 3E N 2 RE 3 BT B s , miR-34a-5p
miR-449a Fl miR-22-3p $ 3 K] 55 2 fish 45 ¥4 7l ph 22 2
FE 2% VI AH G, ZEKE A 43 40E 9 995 DXL 27 R g 31 2 38~
rp A5 ELVE T ) BE AR S R A 43 BLAE 12 B BTG
FUE ST WD 09 A= Wi bmic
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