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Abstract

Objective: To explore differentially expressed genes in lung adenocarcinoma tissue, study the relation-
ship between miRNA-mRNA regulatory networks in lung adenocarcinoma, and identify potential
molecular and therapeutic targets for lung adenocarcinoma. Method: Download samples from GEO,
analyze data using R language based on GSE74190 and GSE140797 data and select genes with sig-
nificant expression differences between the two sets of chip data, namely differentially expressed
genes. Differently expressed genes (DGEs), and miRNA-mRNA regulatory networks were constructed
on DGEs from two sets of lung adenocarcinoma data, visualized in CYTOSCAPE to obtain key regula-
tory networks and gene targets. GEPIA2 was used to validate the relationship between the expression
of previous key genes and the overall survival rate of patients’ prognosis. Results: The results showed
that three differentially expressed miRNA genes were downregulated in the miRNA-mRNA regulatory
network, namely hsa-miR-486-5p, hsa-miR-139-5p, and hsa-miR-338-3p. There are 7 differentially
expressed genes in the mRNA group, and six downregulated genes are DES, EMP2, COL6A6, PIK3R1,
GDF10, and LRRN3. One upregulated gene is COL1A1. Conclusion: Exploring differential miRNAs in
lung adenocarcinoma by regulating downstream targeted mRNA, and establishing a miRNA-mRNA
regulatory network, enables us to have a deeper understanding of the gene regulatory mechanisms
in lung adenocarcinoma and the biological processes in lung adenocarcinoma. This study provides
new targets for the research and treatment of lung adenocarcinoma by constructing key miRNA-
mRNA regulatory networks.
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I J g A /N Bt P SR, 2 S BT IR 2 [1] o AH EE AR s BRI M
RN 2%, HARMOE N FE b o Lol B s T AR Y . DR, s i R R B, sl RURdT
T, Bl SR B BTG K F[2]. microRNA (MiRNA)TE fili e F 45 dh e 5 £ 2 EBEEH. £
AMEME RNA (MRNA) AT 6852 miRNA (Y, 25 LUAD MR kA fit g [3]-[5]. #RiM, 25 LUAD )
MIRNA-MRNA 475 /X 25 i oK 58 4= 1 ]

MIRNA 7ETEIR R G 5 TAM, 45 A 6 T IR i IR i OG5 5., e T IR 2 W AT V7
i BB AE bR EMI[6]. ARZHERE R, 7 LUAD &, miRNA [HEIEKF S5 BEAMATEE 3% %
T FERASLRIBIFRTIZUEDE, 2 mRNA 7E LUAD FRIR & A8 Rl R R vh e I L S o 695, X B6 57
W FE BN I K JE A B, miRNA 5 mRNA 2 Al R M4 S S 284k — 7, s
mMiRNA BEZ 3% 2 A [F 1 mRNA; 75— J7 10, A~ mRNA A 852 22 Fl miRNA 3[R $[7] [8].
Rk, A BERE LUAD F1#) miRNA-mRNA 73 /4%,  DARBEBRATX Har-FHLH] R A .

EIXH, FAEH GEO iy E T LUAD ] miRNA-mRNA JHFERI2%,  DLBE 5 % 5 W4 Hh (1 ot
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MIRNA. 87 F 5 A& (GO) At # B PR AIRE R 2H B R4 F(KEGG) I 12 ' S A it 78 1 X1 miRNA #E 7]
MRNA [HIhREE EHHT[9]. LLT## mRNA 7F LUAD RARUKR & I ENLH] . SEDRRIE WAL B 2ot
(GEPIA)EFATHE NS PPl IX LESCHE K mRNA, FFAEH A1 AT %58 LUAD H I RR AL B[R [10] . FRATT 4 B2
RN UM e, 0 R e e 7 AR SN, IRZH ISR T HE R, A B R T A
WIRIFER 2878, NI MR IR ST T 2. ik, AREFTie FA(E Bt $24 il e b i) o 1
&Y, JRdE— PR HLBURHE] . FkH, FRATME mIRNA-mRNA 4%, 508 B RS 5
G, DA R P ECE AL, DU R N AR il R () R R L S AT RE R SRR B X Ay
s BATAT LA i B 1R v 9T RN A B R (R L R AR YT T R .

2. 5 HZE
2.1, BUERIFERALE

£ GEO ##& & T~ 4% Homo sapiens &5 ##5, F&T°F & GPL19622 ) miRNA it v #idli 45 GSE74190
FIF- & GPL13497 F mRNA it /i #ifii 45 GSE140797 MM ALHE4E . mIRNA 5 Rl rh 44 A IEHREA
F136 ANMEFEA, mRNA B 7 N EF AR 7 AEREA, [ RIES WA T o0, RIEFHP<
0.05, [log2FC| > 2 Abnifkffy e 2 7321k F X (Differentially Expressed Genes). AR % 7 ik L K #E 4T )5 45
I3HT
2.2. FEM SR

FIFH FunRich #4%:, XFo#rf53IH miRNA 1 mRNA % %5 F(DEGS) AT MK R, S
Cytoscape /AT AT MAK[11]. B/ Be Ui M4 H i miIRNA 5 mRNA, JF8F P #E FIRIEE .

2.3. ERERADHT

FIH org.Hs.eg.db F1 clusterProfiler P %] 72 7 &5 1) mRNA 47 3 R AK(GO) Dy sevERE, JF HAE
PRI D 5 2 R A 11 k4 F5(KEGG) 73 Ak S L DA B AR (138 5 [12]-[14], ik miRNA-mRNA i 2 [ 2%
v 5 e fis g 100 R 1 O AR P

24, REERWE

FH GEPIA2 (Gene Expression Profiling Interactive Analysis, http://gepia2.cancer-pku.cn/#index) i &
BE—BIAIE mRNA JE, 501 mRNA J K 7 il e vh 1 22 57 287K ¥, JF 221 Box-plot, #i5E 5 fiti i
R B IIAH 5 A A

25 XEEFANEFS

FIH] GEPIA2 %4k PE Xt mRNA F:RIHEAT AL A7 70 0 5 mRNA JE B ) Fif5 155 100«
3. &5k
3.1. FhBREEFNIE HLHLHY DEGs

T GSE74190 11 GSE140797 %45k miRNA 3£ Fif3ERE 6 4, FIHER 114, mRNA 3t |
R 212 4y, RUREER 260 (K 1).

3.2. MiRNA-MRNA 3 M4%

7 FunRich I i %X £ DEGs #EAT 4% W 25 A 2 48 F- miRNA T #E mRNA, fE Cytoscape %X
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b AT AT AL AL T, S5 RN E 2 s . 383 Cytoscape B 44 2 miRNA-mRNA 45 /4 2% 17 i i AH 5% 2
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Figure 1. Volcano gram of differential genes for lung adenocarcinoma
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Figure 2. Regulatory network of miRNA-mRNA of differential genes
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Figure 3. Box plot of differential gene expression
E 3. ZREEREHELE

Table 1. GO and KEGG pathway enrichment analysis of differentially expressed genes related to gastric cancer

% 1. BEAXERFKEEEM GO fl KEGG BEEES T

Category ID Term Count P Value
G0:0030198 extracellular matrix organization 34 1.50E-12
BP G0:0043062 extracellular structure organization 34 1.66E—12
G0:0031589 cell-substrate adhesion 29 3.28E-10
G0:0062023 collagen-containing extracellular matrix 35 3.00E-12
CcC G0:0005911 cell-cell junction 30 1.12E-07
G0:0005581 collagen trimer 11 1.55E-06
G0:0005539 glycosaminoglycan binding 22 3.18E—-06
MF G0:0008201 heparin binding 17 3.84E-05
G0:0005201 extracellular matrix structural constituent 15 0.000550992
hsa04061  Viral protein interaction with cytokine and cytokine receptor 10 0.000160465
plztllzw(v;v(;y hsa04974 Protein digestion and absorption 10 0.000205184
hsa04512 ECM-receptor interaction 9 0.000288488

3.4. BEEREEE

1E GEPIA2 (45 e Fh 4 7% 7 4~ mRNA FE K {3 R 380k 2 R0 E /0T, 36 F H o M, K 3l COL1A1L.
COL6A6. DES. EMP2. GDF10. LRRN3. PIK3R1, 7/ Hub ERFWEZ Big ZMH—8, WK 4.
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Figure 4. Expression level of mMRNA gene in GEPIA2 database
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Figure 5. Survival analysis of mMRNA genes in lung adenocarcinoma

& 5. mRNA EEEMBREFHNEEFES T

4. g

LAUD &P fafeii, RT3, HBERARR BHLE MR 7€ e [15] [16]. — i st &AM
mMiRNA 7E LAUD FHI{ER, R IR R I Z — 8Pk, X B, FAVEH miRNA-mRNA #2025 45 58
T LUAD H 1) LFAX 4. miRNA FIA%.0 mRNA. SRS, = /MX4l miRNA (B hsa-miR-486-5p. hsa-
miR-139-5p 1 hsa-miR-338-3p) 7t LUAD i & A filidk fe Hp e S ZE/E T . B4+ 0 mRNA, Bl COL1AL,
COL6A6. DES. EMP2. GDF10. LRRN3. PIK3R1. ifii COL6A6 1 PIK3R1 5 LUAD E#AfFH K. X
SER LRI, R E ) miRNA Fl mRNA S AT RE 70 A B TR IR R By LUAD 8825 5518 Y
TR bR &R TT ¥

W25 ) =AMX L miIRNA 7E LUAD i & A Ak g vp ok 35 7 e /R . BRI, S5 M%%
() HAR T S A EE, hsa-miR-486-5p 1% COL6AG6 Al PIK3R1 FiA/KFRN 5HEARA X, 5 LUAD
S RSO0 B A FURAR AR DG . SR, %5 TId 5% hsa-miR-486-5p 7E LUAD HH [ ELFE ML (14 1F 48
AR, TES—DHLRRIUE XL R, CnsLIGH 7R W] PIK3RL JE /& TCGA ¥ it iE il R
HHEE 11 AN LI RAZIE R, PIK3RY J (R 7EJa Al HH (1 204 o N [ Eale 2, 5 H it FCAE Ml o i 1R
H T fissb . — St se R, mlR PIKBRY FEPE A] BE 23 Jk 22 o6 R S B AT A%, X R W1 BE RAE A [R] S Y
(g iE T R B RIS AR DhRE . MG AL 75 EdE— P IRANIR T, (HX S8R AT B T-FA 1 5 4 ¢y
T f I B PR (0 AL, TR IR YT RS IR A RN . DRI, AR — AR L B A
W, ZYZICEMEYE RN,

iR SR 15 (TME) B 75 g 0 [ 4 JR R 23 TR 7, B DA iE T L (CSC) R 4R e 4 M i
FE ALY 8, I A AN A B 8 1 DA A B ) A 385 1R 2R AN 25 MR SR AL TR R EREE[18] . 1L
B IR R AR L, e da SR IR AR KA RS 10 e i IV AR [ 11]. TME - VAR R 7. I
A BRR AT T R 1 e Rk LK 25 L, 5 BOhU 29 R TT BCR AN E A MR i 2 [12] . TME W]
DL E (R IR A R ik B, RIS B 5 R TR mi RNA Rk 8GR IEMER . R, miRNA &5
UM TME Z R B EE 2 5% . MIRNA J2/ME ncRNA, J8EE M mRNA EI i e e, Hit
RERE R ZFhguThee, IR, T8, o, 705 REBREB IR N LA B IR[13].

PIK3R1 F1 COL6AG JAyifi 2 /4 2% v ) 7 Jm M1 9% mRNA, I 5 & 7l LUAD ({44745 )5 . iX 9 Ff mRNA
B ARG M AR T S B SRS S T RS R R A SR (TME), S 808 7= A= 52 LUAD TS
Z5R . BEETTFIIERN, BRI Z UEE R W], il 1A 5 (TME) AT DA S 25 M g2 e H Ok Fe[14]. TME
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AR AL 2 L e OB IV TEAS S Re W AR, 0 mT AR K b A 20 M B 1 e 5 04k
JERTHIBTFE R B, PIK3RL FEK7E i iR 41 i g (OSCC) AT A AR 28 5 T B A BB EAE . AHIRHFFE R
B, AE SRR 2 2 PIK3RL A /K3 N %, 1X 15 B PIK3RL AJ e A& Ak 12500 T3 f 1) 5%
BN E, JFHATRERSCONTETE AT R A DI A IR AIRIT PIK3RL 78 [ i R 4 e 1) 4 H
MU, DUR S LT (a7 SRS AT A IR FH o [ PT RETE Ml e b= AR B ME T, HAF LUAD %
AT R, BREEK, 228, BRALL LRI AR EWEMT)SEL7][19]. FiL, RATKI T —N 5
1] hsa-miR-486-5p-PIK3R1 4, #5545 o (1) FiRE AT TME, MIMI7E LUAD [ AR Fiidt i o
EEEERH . RE M)A KR mRNA /£ LUAD sifitif k48 7 EE/EA, XEAE LUAD 4
A7 B B R 5%

B T RAT TR IA AL, BATIERDZS G H LA RRYE . FRATHT R i) R RGBT AT
I HTER FEH A AT SIS B IE, T LSS TR AR I B AT SR IO RO BN R S . XU A, 3R
IR T LUAD () miRNA-mRNA ifi#% M 4%, @it GEO Hird%w 7 = %0 miRNA [20] (R hsa-miR-
486-5p. hsa-miR-139-5p F/1 hsa-miR-338-3p)A1-E4>H1:0» mRNA (COL1A1. COL6A6. DES.EMP2.GDF10.
LRRN3. PIK3R1). FRATIEXTIX L 7 & REIL R AT T IhRe E 404, LT LUAD [PREAEThReNLE]. X
Be I G R EE A T . TS ANV T HE SR TR A ARID, IFRIA TR LUAD BB DA .

5. &

A S B A 22 7 R IE mIRNA-mRNA %R %%, S8t & 0 g s %
e S I = B IR AR, 7E TCGA Bl e (30 E I AE A7 0 A 13 31 1 5 il i 2 A R R 1) — A5 SV B hsa-
miR-486-5p-PIK3R1, PIK3R1 7 il P R3IA, HEA T PISK S #E ) ThRE, FES5AusME
JRAE— R HE R AR, A i ) TR AN T B A TR
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