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Prediction of astrocytoma gene markers and potential therapeutic
targets based on miRNA gene expression profiles

SHAOQO Jiamin
( Department of Neurosurgery, The People’s Hospital of Shimen County, Changde 415000, Hunan, China)

Abstract ; Astrocytomas are invasive growth tumors with slow growth and mostly invisible symptoms, making it
difficult to make an early diagnosis. Most tumors have recurrence after resection, and tumors can evolve into
anaplastic astrocytoma or glioblastoma multiforme after recurrence. Therefore, it is critical to find early biomarkers
for diagnosis and study new treatment methods. The astrocytoma miRNA expression profile data in the GEO database
was selected for differential analysis and target gene prediction, and the research value of the selected miRNAs was
explored through the construction of the co-expression network of the two. Results show that hsa-miR-29b-2-5p,
hsa-miR-339-5p, and hsa-miR-362-3p are three key miRNAs, and eight mRNAs were discussed , which are closely
related to them. The discussion of the role of the eight mRNAs in cancer confirmed the research value of hsa-miR-
29b-2-5p, hsa-miR-339-5p, and hsa-miR-362-3p as potential targets.
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M T A 4n R SR Iz 1 S 2 R, WG
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H GEO %% #i& 2 ( https://www. ncbi. nlm. nih. gov/
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GSE138764 Kl fie A i Hh iy e ek 5 1%
B4 5 AN HY miRNA 40 1 3L 10 4> hsa-miR-29b-
2-5p; hsa-miR-377-5p ; hsa-miR-431-3p ; hsa-miR-770-
S5p; hsa-miR-485-5p; hsa-miR-505-3p; hsa-miR-339-
5p; hsa-miR-339-5p; hsa-miR-362-3p; hsa-miR-181a-
2-3p, H P EHSFRBILEImME 1,
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Fig.1 Heat map of differential up-regulated and down-regulated miRNAs in GSE138764 dataset

& 1 GSE138764 ##E & iHit /5 H) LA TR ZE R miRNA HEE
Table 1 Specific data on differential up-regulated and down-regulated miRNAs screened in GSE138764 dataset

miRNAID p-Value Log2FC pad; regulation

hsa-miR-29b-2-5p 0.004 155 809 ~0.687 39 0.010 39 down
hsa-miR-377-5p 0.003 465 685 -0.742 27 0.011 552 down
hsa-miR-431-3p 0.003 376 852 ~1.010 45 0.016 884 down
hsa-miR-770-5p 0.000 294 074 ~1.195 18 0.002 941 down
hsa-miR-485-5p 0.004 716 389 ~1.266 59 0.009 433 down
hsa-miR-505-3p 0.022 686 533 1.801 709 0.028 358 up
hsa-miR-339-5p 0.033 360 785 1.793 218 0.037 068 up
hsa-miR-424-5p 0.008 400 91 1.726 806 0.012 001 up
hsa-miR-362-3p 0.036 699 878 1.464 064 0.036 7 up

hsa-miR-181a-2-3p 0.005 939 996 0.931 202 0.009 9 up

miRDB ( http ://mirdb. org/) F& F 7 £F 1] & HL
(SVM) Al id S YI R AE T & 1 1 /S8 miRNA
AR TR P, 34k 3R G0 b 43 A v 38 ek S 50 5
FATHE T X miRNA FEARSS & ARG8T AR 22
PRI DIRE, BT A BN H A5 B9 H AR 0 2 BO7E 50 ~
100, ri8Ey 1280 s 5000 A9 T R PR B o, T
373> 80 MBI H bfie A Al BEZ LAY, 1M/ T 60
45 R T REVER IS A SCORSF O 8 43 $07E 70 DL By
B 255 O R bR B AR 350

3 0w

Wt X 2 R 3 HF miRNA-mRNA (1) 3 [H 3
FIE M2 mRNA TEIRAE H AR HTEA T SCERGERH
5 AT ROIE, 74 ) hsa-miR-29b-2-5p ; hsa-miR-
424-5p 5 hsa-miR-362-3p3 1> miRNA 7] GE1E N B IE
SRR AIE T BT e, FRATEIZEX 3 4> miRNA
Tk,
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Table 2 Target genes of differential miRNAs predicted and verified by miRBD and Starbase v2.0

miRNAID

Tatget gene

miRNAID

Target gene

hsa-miR-29b-2-5p
hsa-miR-29b-2-5p
hsa-miR-29b-2-5p
hsa-miR-29b-2-5p
hsa-miR-29b-2-5p
hsa-miR-29b-2-5p
hsa-miR-29b-2-5p
hsa-miR-29b-2-5p
hsa-miR-29b-2-5p
hsa-miR-29b-2-5p
hsa-miR-377-5p
hsa-miR-377-5p
hsa-miR-377-5p
hsa-miR-377-5p
hsa-miR-377-5p
hsa-miR-377-5p
hsa-miR-377-5p
hsa-miR-377-5p
hsa-miR-377-5p
hsa-miR-377-5p
hsa-miR-431-3p
hsa-miR-431-3p
hsa-miR-431-3p
hsa-miR-431-3p
hsa-miR-431-3p
hsa-miR-431-3p
hsa-miR-431-3p
hsa-miR-431-3p
hsa-miR-431-3p
hsa-miR-431-3p
hsa-miR-770-5p
hsa-miR-770-5p
hsa-miR-770-5p
hsa-miR-770-5p
hsa-miR-770-5p
hsa-miR-770-5p
hsa-miR-770-5p
hsa-miR-770-5p
hsa-miR-770-5p
hsa-miR-770-5p
hsa-miR-485-5p
hsa-miR-485-5p
hsa-miR-485-5p
hsa-miR-485-5p
hsa-miR-485-5p
hsa-miR-485-5p
hsa-miR-485-5p
hsa-miR-485-5p
hsa-miR-485-5p
hsa-miR-485-5p

POU2F2
WNK1
LRRTM2
TTC17
ZFHX3
GUCY1A2
EIFSB
SGIP1
FAM160B1
MAK16
TMEM30B
AGO1
ZFP82
TFPI
DDAL
EIF5A2
BATF2
PRRC1
MSL2
TRIO
WDRA4S
P2RY13
ITGALL
JAZF1
C150r62
PDETA
COPS9
RBPMS
DRAXIN
MTRNR2L3
GMFB
MAP3K1
SLC1746
CCND2
MARK1
DSE
ARHGAP12
UBR3
PPP3CA
TDP1
KCNBI
PLXNA4
PHTF2
GPN3
SLC3643
MSR2
0GT
ADAMTSL5
ZBTB39
CKS1B

hsa-miR-505-3p
hsa-miR-505-3p
hsa-miR-505-3p
hsa-miR-505-3p
hsa-miR-505-3p
hsa-miR-505-3p
hsa-miR-505-3p
hsa-miR-505-3p
hsa-miR-505-3p
hsa-miR-505-3p
hsa-miR-339-5p
hsa-miR-339-5p
hsa-miR-339-5p
hsa-miR-339-5p
hsa-miR-339-5p
hsa-miR-339-5p
hsa-miR-339-5p
hsa-miR-339-5p
hsa-miR-339-5p
hsa-miR-339-5p
hsa-miR-424-5p
hsa-miR-424-5p
hsa-miR-424-5p
hsa-miR-424-5p
hsa-miR-424-5p
hsa-miR-424-5p
hsa-miR-424-5p
hsa-miR-424-5p
hsa-miR-424-5p
hsa-miR-424-5p
hsa-miR-362-3p
hsa-miR-362-3p
hsa-miR-362-3p
hsa-miR-362-3p
hsa-miR-362-3p
hsa-miR-362-3p
hsa-miR-362-3p
hsa-miR-362-3p
hsa-miR-362-3p
hsa-miR-362-3p
hsa-miR-181a-2-3p
hsa-miR-181a-2-3p
hsa-miR-181a-2-3p
hsa-miR-181a-2-3p
hsa-miR-181a-2-3p

hsa—miR-181a-2-3p

hsa-miR-181a-2-3p
hsa-miR-181a-2-3p
hsa-miR-181a-2-3p
hsa-miR-181a-2-3p

HMGB1
DHX15
VGLL3
GLYR1
RBMS3
SCLT1
LRRCC1
SNX30
CREBRF
PTBP2
MAPRE1
BACE1
FAM219B
WDR81
NXPH1
SLC1542
KMT24
SORT1
DIPK2A
C201f83
PAPPA
FASN
UNC80
FGF2
TNRC6B
PTPN4
PHF19
UBE201
LSM11
ANKUB1
PPP2R2D
PTBP2
BLCAP
TNRC6B
TENT4B
DLGAPA
SMNDC1
SRSF4
SHB
KLHL2
FLI
SORBS1
BLOC1S5
PELI2
ARID4A
DAZL
ACVR2B
S0X6
NETO2
RNF135
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Fig.2 Gene co-expression network diagram of selected differential miRNAs and corresponding target genes ( mRNAs)

hsa-miR-29b-2-5p ¢ F 2 VI 1Y G5 mRNA iy
POU2F2 5 CCND2, 7ef6#1E GC 4 M 5 8 &+
mn R 21 POU2F2 3RIEHE SN, POU2F2 J& fH #% [
F(NF) —«B R93%06 755 09, PR 857 ROBOT #4353,
Kb ETfe LA BT GC %t WF5E3RMI, NF-«B I
Pl POU2F2 JyHr.cafity SLIT2 / ROBO1 #HEAE FH M 4%
FTRE X R e RS A DG HAE ), miR-218 S EL A1 B2
JE#2 POU2F2 19 miRNA , B 1< BH. T T 7] POU2F2 ()
PR ML IS A0M A B D2 (CCND2) J&
D #0240 o JE] S 2 4 B, R AR SR R T e A
WHER AL R E SCHE . A BFSE R W] CCND2
TR MRS 5 7 5 H SR B DA G

TE A K WF 5% ' hsa-miR-424-5p 5 TNRC6B,
FGF2 Fl KMT2A E &%V, #F5KU] TNRC6B )7
Fft CpGs: cg06751583 Fil ¢g21034183 [ F LAk 5y e
R T I ] AT IE AH G, OC B 1) miRNA i T 36 K]
TNRC6B A] REFE 5. 10198 A8 rh ok AE H, AT e VR A H
F0 g 0 R ARG I A A s L S6 T FGR2, Ak
MLERAIF 55 UE 52, FGF2 J& miR - 203 4 B $E 40 bx, 1M
miR-203 # LA RE 2B FGF2 (K35, FGF2 (1)
SN FRIR TR T miR—203 Y2835 6] 155 9 20 b
PERFIR IR S 1 KMT2A 8 E S22 2k A
TR AN A A VAR AR , 38 2 BOE hTERT {55
iRk B A,
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Table 3 Top 20 key genes and their specific data in the gene co-expression network calculated by Cytoscape’s MCC algorithm

Rank Type Name Score
1 miRNA hsa-miR-181a-2-3p 10
1 miRNA hsa-miR-29b-2-5p 10
1 miRNA hsa-miR-377-5p 10
1 miRNA hsa-miR-431-3p 10
1 miRNA hsa-miR-770-5p 10
1 miRNA hsa-miR-485-5p 10
1 miRNA hsa-miR-505-3p 10
1 miRNA hsa-miR-339-5p 10
1 miRNA hsa-miR-424-5p 10
1 miRNA hsa-miR-362-3p 10
11 mRNA TNRC6B 6
12 mRNA AGO1 5
12 mRNA DHX15 5
12 mRNA KMT2A 5
12 mRNA FGF2 5
16 mRNA KLHL2 4
16 mRNA CCND2 4
16 mRNA SMNDC1 4
16 mRNA SRSF4 4
20 mRNA POU2F2 3

i J5, 5 hsa-miR-362-3p & R K &% 1Y &
KLHL2 ,SMNDCI VA% SRSF4, #i4i , 5 KLHL3 [F]
JRHY keleh-like 2( KLHL2 ) 3 AT LA#E [5] WNK 54 fif 7
Tz ZACFIREff, JE v BETE & B IR R 5D B4
AR, KLHL2 A] fE7E FHHt Y % % HLFE o e 4
R, IEINE T CUL3 A1 WNK4 28485 | i e t1e) |
YRR AURL (NPs ) B A= 90 43 A1 7T LA b ogg e A )
H 2 T A B2 AL, AuNP R0 & 4 T4 2 AE
SEPEEE A B, ad X PPAL, SMNDC1 Al PI15 #EAT
DIREVERIF ST, & B0 3 34 #0025 7 1) U9 S5 9 240 Jd 7 34
BT OBE AR BESE P siRNA A 59 8 42 98 T 7
SRSF4 HYFE | A2 SRSF6 HUREYE IR T4 250
TR AR DL RIS SR AN SE T, A S iF £
By AR &t SRSF4 51, I HEATE 1 it
A BT PI3KTY

BRI 24 AGOL, DHX15 3 75 A 7] 9 e & Ji it
PR 34 U AT LLAA GE B9 & hsa-miR-29b-2-
5p; hsa-miR-424-5p 5 hsa-miR-362-3p3 /> miRNA 1
VAR RO S IS ISR, T A R R AR S
JIT R FE 8 A 40 o 2 90 100 0000 05 20 2% , 45 SR 78 0 i
BT 3 b S35 B SR W] AT AR Z RN B R, 1
XA SCHR BB AT PF 58 ), & B hsa-miR-29b-2-

5p;hsa-miR-424-5p 5 hsa-miR-362-3p A5 ¥ 1y B
T2 4 96 L 2 i (R s AR

i®

4 2k
BTV 240 it R 2 4 LA TR S5 4 e e 2 i ) fieke
Je , RV 240 M Ff g W e A A oK A 28 R G AT AT
B, Ry i v E K s, 2 BMIg VIR 5 A &2 & F]
AE , PRI T 5 PR s 2 4 ) PR R % 0 18 W 28 D Ry o
B ARSCGE X GEO FdE I rY B 41 i miRNA
FARTERIE AT 22 7 50 BT S mRNA ¥ SRR, i n
X T PR I A W 45 R 1T MCC Bk R A
FH mRNA R ARHE R E 25 57 miRNA 1E 8 5 M A5k
o S F SN, B 43 B hsa-miR-29b-2-5p;
hsa-miR-339-5p 5 hsa-miR-362-3p =~ H. A5 & 76 i
SEME R miRNA #8475,
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