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Study on differentially expressed gene and miRNA after brain injury in rats

WANG Jiaxin, WANG Xiaoxia, LI Jie, MIAO Zeyuan, NI Shuang, WANG Ziyu, SU Lining "
( Basic Medicine Department, Hebei North University, Zhangjiakou 075000, Hebei, China)

Abstract ; Traumatic brain injury (TBI) is a surgical disease with high mortality and disability rates. China is still
in a weak stage in the judgment and treatment of TBI. It is necessary to understand the differentially expressed gene
and miRNA after TBI at the molecular level, so as to provide basis for better treatment. This paper aims to
investigate the differentially expressed gene and miRNA after TBI in rats, and provide a new way for clinical
treatment of TBI. GEO2R was used to screen genes,and mirwalk software was adopted to predict the target genes of
the screened miRNA, Then, David was used to conduct gene ontology function enrichment analysis, and finally
cytoscape was applied to carry out network analysis. Results show that 247 differentially expressed genes were
found, including 150 up-regulated genes and 97 down-regulated genes, and 7 differentially expressed miRNAs were
found, including 2 up-regulated miRNAs and 5 down-regulated miRNAs. These differentially expressed genes play a
role in both intracellular and extracellular processes, as well as in biological processes such as inflammatory
response and drug response. By comparing the difference gene and the target gene, 48 overlapped genes were
obtained, and it was found that these overlapped genes had a certain relations with the differentially expressed
miRNA.
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I BPR ik

TRt ERRIEER
TE 3 [N 3R 3K 25 & 2038 JF ( Gene Expression
Omnibus) # & I F 3% 3 A £ 18 1% GSE111452 I
miRNA Fikilk GSES9646 , FI ] GEO2R fiffi i 5 Tk
SUB 47524 )5 JE AT miRNA (1) 22 5 288008 (P
6% FDR fE<0.05) , #-F] H] MiRwalk %% fii
TE miRNA [ I PR AT P00, b R P 5 22 S i K]
HEAT HO AL, 1 BR B 1Y) 22 S R 3K HE A ( Differentially
expressed genes, DEGenes) ,
12 DAVID ERRZEERNAEIENEEE
T

DAVID 0k IA (A T E 5 4 5007, AR 7
1 2 ( Biological process, BP ) . 4l il i 43 ( Cell
components, CC) [ 4 F HJ BE ( Molecular function,
MF) J5 T, X 3% SE 3 D] A D REFEAT 3 . 07 e s v
1 P<0.05,
1.3 Cytoscape ZRHEHIEE miRNA-DEGenes W %% [
A Excel B4R H T 0 48 Hi B miRNA Al

11

GO:0071356~cellular response to tum or necrosis factor
GO:0010332~response to gamma radiation
GO:0042493~response to drug

G0:0008360~regulation of cell shape
GO:0090303~positiveregulation of wound healing

o GO:0044344~cellular response to fibroblast growth
gﬁ GO:0007565~female pregnancy
2 GO:0043123~positiveregulation of I-kappaB..
P GO:0043086~negativeregulation of catalytic activity
= G0:0001558~regulation of cell growth
iﬁ; GO:0051482~positiveregulation of cytosolic calcium..
ﬂzé GO:0051310~metaphase plate congression
3 G0:0032496~response to lipopolysaccharide
| G0:0070098~chemokine-mediated signaling pathway
8 GO:0051384~response to glucocorticoid

G0O:0042060~wound healing
GO:0050729~positive regulation of in flammatory ..
GO:0030593~neutrophil chemotaxis
GO:0006954~inflammatory response
GO:0002548~monocyte chem otaxis
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JH GEO2R G 5 T Rl ilidni 475 24 /N 2 4
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drug) f) A= ¥ 22 F F b  AE A, CXCL1, CALCA .
S1PR3 4§ 12 A~ % A 76 R 4E S W ( Inflammatory
response ) B9 A= ¥ 22 o B2 R AE A, CXCL1, CCL2,
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Fig.1 Biological process results of GO function enrichment of differentially expressed genes
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GO:0019897~extrinsic component of plasma membrane
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Fig.2 Cell components results of GO function enrichment of differentially expressed genes

25 R IBH NS T 454 (Calcium ion
binding) A5 %8 F145 5 2 5 4 MK B ( Cadherin

Ao =

binding involved in cell-cell adhesion) & F34r P

e (Protein domain specific binding) T IhEE
AR, WG PEKR/N, MF & 845 557 20 &4 P A
YR /INCILE 3)

GO:0001948~glycoprotein binding

GO:0019904~protein domain specific binding

GO:0005372~watcr transmembranc..

GO:0019834~phospholipase A2 inhibitor..

GO:0002020~protease binding

2 C GO:0048306~calcium-dependent protein binding

B LLOAHE

=" GO:0034988~Fc-gamma receptor | comp lex..
i G0:000820 1~heparin binding
\f GO:0005080~protein kinase C binding
H# G0O:0005509~calcium ion binding
j:HE GO:0004871~signal transducer activity
f§ GO:0001664~G-protein coupled receptor..
& GO:0098641~cadherin binding involved in..

GO:0008009~chemokine activity

3 ERBRZFZEFEGOIL

-1.0 -1.5 20

PAERTER /I

-2.5

BEE-DTIhEE MF &R

Fig.3 Molecular function results of GO function enrichment of differentially expressed genes

2.3 EEERKEXFEE miRNA
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F- 1 ( Monocyte chemoattractant protein, MCP- 1 )/
CCL2, % #% 41 i & 1k F-2 ( Monocyte
chemoattractant protein, MCP-2)/CCL8 | [ 6 41 Jifd 48
P K F-1a ( Macrophage inflammatory protein, MIP-
la) /CCL3 . H 41 % -8 ( Interleukin , IL-8 ) /CXCLS8 ( 43
WA AR 7 A0 A M AT A2 458 o 22 ST 40 L /N I T 20

i ERIE BN AE) T X LAk R T Y R
PE— APk T RAE SN R A LN 5 B )
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Fig.4 Overlapping genes and corresponding miRNA
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3.2 miRNA 2 5iF= TBI FRAMABT

TE RIS TR AT S B A 453405 e 5 | A A 22 4
I8 & 0 S5 7 AR fie , 2 17 25 A 200 B 1, o e 42 4
PR B RE B, WF 5T & B, B 475 1 I 463 405 Je R B
FM Bz B EE 9 miRNA 44 miRNA-23a . miRNA-
27a; AL T-E A KT F Y, 40 noxa, puma
Bax, BH3-only %A ¥, iX iJi B miRNA-23a, miRNA-
27a 55 miRNA PR G5 PE R 05 5 B4 48 O 1A i 4%
VERT, X2 s B i 5 T R e, A
WEoE &% B, B AL ] T CXCL13 5 ik, H X 1 1)
miRNA-346 HI T~ i, ORI T, [ EAT 3F
FERIL, 6 AN 3 M i 453405 T BBl 28 7 41 AR 28 v

miRNA-22 3R 35 & W, ZL MR B & B ( Lactate
dehydrogenase , LDH) ¥ 538 /il | 25 [ i caspase3 34
Wgag N5 10 S Qe @R B R BRI S ok 1 8 A
[ Y5 i 3L ] ( Phosphatase and tensin homolog deleted
on chromosome ten, PTEN ) DA K H # % B
( ProteinKinaseB , AKT) R 1~ 35 X & (1 /K P34 | 1
FLGHM A -2 (A0 Bel-2 i Bel-w 225 £ [ 4 42
FIVET, X 3R TR miRNA-22 Al et 2 500
£ PTEN/AKT 15 538 %, > XoJ i 25 4t i) 9 1 A A1
PEAE D, g 4 Wk B, Caell3, F13al,
Serpinel \Melk Dil . Rab7b | Rec2 L MILNEFEIE .
IT#EHR miRNA-346 1 9, 5900 & 113 (7] 9] 4 40 i P
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ERIT, 4 K B 05 2% 5463400 B miRNA 5 161

JHT, dat FIRZWIHEST, K miRNA B KA RES:
5% TBI J5 AT,
3.3 miRNA £ 5if 5 645 1% 1% 5 5 3= il B9 7T

E2z L

G ] SRS ST ICAZ AN 1 L W 2 LR A
MAGRGRETRE TN, Bk Z M5
FERH R, miRNA Z 5 85700454 ik 3 473 )5 22 fi 19
AEAE, FEAME X RS RIS & B
TR BRI S P2 0 SR miRNA-134 7R 58
TR I N E SRR AE ] . miRNA-134 5@ 3k 1)
il LIM Z5 #4388 H %8 1 ( Lim-domain containing
protein kinase 1,LIMK1) 4%l , 76 AN 52 i 44 28 Y
Bl IR /N BB ], 7F 5 o % 32 v ke #E 17 H
BEVEFT . 5 fih 32 SR, 25 R 0o VR o 0 3%
[A-¥( Brain-derived neurotrophic factor, BDNF) , JixiiJii
P8 3R T FH AR B Z AR 22 5, BELIBE 7 X
miRNA-134 (% 4100 6l £ 1, 35 7 B 2 B H .
Griesbach 45 B #6021 K BB 15 P i 452 15 )5 , BDNF
Feik i BUE, I HEI miRNA-134 A 62 5 58
A i 3 405 0 A ) R AR B 9T R BRL, Sdc4
Chdh S1pr3 ., Cd44  Maff 5 F& X 55 2% 3k, (B XF B (1)
miRNA-134-5P T | F I 50 48 755 3Rk 19 5 R 1l
il miRNA-134-5P &3k , I3 B0 4754 il 161 473 J A
HIDIBERERS . DA, —IF5E & B, Rho ZIR ) —
it GTP BT 3 [ p250GAP, 1] 5 £ Fh 58 il & 11 &
AVERIEKIE TR Y L GTP, 4TS S5 IR H
KR 30 B | SR IS Mk 5 A8 1 el N 2
Fky 2 P R AR Gu 46 FH R RS 1A R R S5 IX
WP A 7= A K B 38 58 2500 ( Long term potentiation,
LTP) 5 &% ¥ miRNA-26a 1 miRNA-384-5p FJ/KFE T
B, 28 5k 10000 RN S 56 56 UF, & B miRNA-26a F1
miRNA-384-5p %5 45 RSK3 KL ik, 7EM ]
LTP s #2  ) RSK3 AIE PR , & B0 5 X fy v 5[]
1 244 P 28 fil J5 FEL AV ( Field excitatory postsynaptic
potential , fEPSP) & & W4 5% | [A] I #E Wy RSK3 £ LTP
sy i 25 H A (4, miRNA-26a Fil miRNA-384-5p i
A RSK3 25 TR sy n e AR5
s, 16l miRNA-9-3p R IA )G, 5 LTP fAlCH
R Dmd ,SAP97 Fik Tt ", WFIE K B miRNA-
26a,miRNA-384-5p Fl1 miRNA-9-3p #] i@ i #4145 LTP
S 5 flk o] YRR R AR R R
3.4 $=4IRER M miRNA B 4348 f7 TBI BIET

e

DIERF G GR35 1 W 463 47 ) i i J5: i
IR TR A 2t 1) 4 A PR 7 9 i 400 JL 2F AL i 976 38 v
FEANMIIRIE , W24 2137 B IR | Il 2 210 % Hf — s

ANATRE R, BT DA A i SRE s g 1) A R U2
SRR 405 5 B8 T 2 A T A 58 B M i 50 40 1)
Mo TE LRGSR AT LB K& n
L JARE PR 2ok BE Rk e A R BT ARAE Y B
PR] I G 42 1) 9 R PRI S AR G S R 2R 8 2 4 I
R Z—,

B3P ki 453 0 mh R X JORE SN IR IT I 1 2
ANEVRGFBe, BT I FH 18 245 ) 248 38 43 S e 4R 245 1) B
AN, Le o R B R AR IR R 2,
LT ZE 24 FRE 2 %) 200 L A1 0 ) 59 7 AN [] 7 1)
P B 453 3 20 0y 455 8 1y S 35 BfF 5 v | 3K S 245 ) A
ZARY T R P AR A M e 4
G 43 B TR T Y, AR 2 B A 2 1 — P 249,
TEHAT IUIE W LR AIEFE 45 5 — LL ik PRIEAIL T BR 52
Y I, BV AR I A 0 5 P A A 4 S B 1) 9 0
I 7 T B G I A, P AR &2 8 3 1 b 22
BE! . Zheng ZEAEANA T 6 TR Il PR B ML X HE I
) R G VEN A G AN e 6 N H R
X TS EATIPAR I A K BB A T Af 22 Bt 5
XTHRZH FE AU T ZE 5t 2 D g fl 5 b A7 W d 9 22
S IR R B, iz T 48 24 0 i 40 405 i
P35 B SRE SOV I A B RAFGITAE . @
T 254 ) S S N IR B O R IR A SR B T
i,

T2 T — 26 miRNA S SO0 455 7 il 3 45 )5 A 0
ifig il LRG0 & B, SR A J5 B A 1 Bl 4 405 6 97
AL THR T, R GERHE IR, Ge 55 25 Q14051 i
4 R FRAR Y A9 i 2 Y #i v miRNA-21 mimics , & B
KRG 2K i 75 B [5) 72 B 9 220, oo et 1T BR 0
D4R T A DR O ) B AR R
miRNA YRRV B 3P k43 10 () a5

4 4 i

1) B I 505, il 51 2 A S5 N G =ik &
ARk Tk B 22 S RS TR A Y 2Fad B T )
RE 2 B~ 20 43 55 5 T R 45 A AR

2) B PE Ril 463 493 5 9 A B2 i A 2 D) I OE &R il
P )5 A 5| S S A A G I, A Ak R R 58
i R B Bk A A A8 Ak BRI An ey 42 ) 4 0 R
R HARIEH ) Fb 2 TR IR R T M 22—,

3) AN R 49 5, B A 35 PR A A miRNA
Ay A R R T R AR AR Ak a3 B3 KR
miRNA 2516 AT G2 S A0 M 49 5 A AR 451
Tt & A B (0 G HERE A5, el — 22 miRNA 2514
TR A 453 405 5 2 Ak i T SR L PR L, X R A
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