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[Abstract] Objective + To identify some related molecular markers for the diagnosis and treatment of lung adenocarcinoma by transcriptome analysis.
Methods - The differentially expressed analyses were performed to identify the differentially expressed genes (DEGs), the differentially expressed
miRNAs (DEMs), and the differentially expressed circRNAs (DECs). Functional and pathway enrichment analyses were conducted for DEGs, and the
targets prediction for DEMs. Regulated network of the DEGs and DEMs was constructed, and some candidates were selected. The biomarkers obtained
were verified by the Cancer Genome Atlas (TCGA) database and the qRT-PCR, and the correlation between their expression levels and overall survival
and tumor stage were analyzed. Results - Sixty-one overlaps were contained in the 3 sets of DEGs in 3 gene expression profiles, which were enriched in
32 gene ontology (GO) terms and 10 pathways. Twenty-four DEMs were identified, and 612 miRNA-target pairs were screened out that the target genes
were DEGs. In the circRNA microarray, 92 DECs were obtained. ADRA1A, hsa-miR-141-5p and hsa-miR-191-3p were important nodes in the network.
TCGA and qRT-PCR results were consistent with the microarray analysis results, in addition, hsa-miR-191-3p was significantly correlated with tumor
stage. Conclusion * ADRA14, hsa-miR-141-5p, hsa-miR-191-3p, SFTPC, ITLN2 and SLC6A4 might be potential biomarkers of lung adenocarcinoma, and
hsa-miR-191-3p might be associated with tumor progression.
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Tab 1 Primer sequences of SFTPC, ITLN2, SLC644, ADRA1A, hsa-mir-141-5p and
hsa-mir-191-3p

Gene Primer
SFTPC
Forward 5-TCAGATGCCATGCTGTTATGCA-3'
Reverse 5-GCTTTGAAGCCTGTTTGTTCCT-3"
ITLN2
Forward 5-GCAGGGCAACAAAGCAGACTA-3’
Reverse 5-CAGGGCGCTGTTTCTCCAA-3'
SLC6A4
Forward 5-TTTTGGGGAY GGAGAGGAATTAGATAAGGG-3’
Reverse 5~AACRAAAAATCCTAACTTTCCTACTCTTTAACTTTAC-3’
ADRATA
Forward 5-CAGTGAGAACGGGGAGGA-3’
Reverse 5-AGAAGGAAGTGGGGTGGG-3’
EGFR
Forward 5-ATGAGATGGAGGAAGACGG-3’
Reverse 5-CGGCAGGATGTGGAGAT-3'
B-actin
Forward 5-CATCTCTTGCTCGAAGTCCA-3’
Reverse 5-ATCATGTTTGAGACCTTCAACA-3'

hsa-mir-141-5p
Forward 5-CTGGGTCCATCTTCCAG-3’
Reverse 5-GACCTTCTACCTGGGTC-3’

hsa-mir-191-3p

Forward 5-CACAGTCAACGGAATCCC-3’
Reverse 5-CCAGTGCAGGGTCCGAGGTA-3'
ue
Forward 5-CAGTGCAGGGTCCGAGGTAT-3’
Reverse 5-GCAGGGGCCATGGCTAATCTTCTCTGTATCG-3'
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Fig 1 Venn diagram of 3 sets of DEGs in gene expression profiles of GSE104854,
GSE102511 and GSE85716

2 GSE104854, GSE102511 1 GSE85716 KR ik it iy & & DEGs
Tab 2 Overlapped DEGs in gene expression profiles of GSE104854, GSE102511
and GSE85716

GSE104854 GSE102511 GSE85716
Gene
Regulation P value Regulation P value Regulation P value
SFTPC Down 0.002 Down 0.000 Down 0.005
SLC6A4 Down 0.002 Down 0.000 Down 0.000
CA44 Down 0.003 Down 0.000 Down 0.000
TMEMI100 Down 0.000 Down 0.000 Down 0.000
ITLN2 Down 0.000 Down 0.000 Down 0.000
AGER Down 0.000 Down 0.000 Down 0.000
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Continued Tab Continued Tab
GSE104854 GSE102511 GSE85716 GSE104854 GSE102511 GSE85716
Gene Gene
Regulation P value Regulation P value Regulation P value Regulation P value Regulation P value Regulation P value

FAM1074 Down 0.000 Down 0.000 Down 0.000 SMADG6 Down 0.000 Down 0.000 Down 0.000
SOSTDC1 Down 0.003 Down 0.000 Down 0.000 PYCRI Up 0.000 Up 0.000 Up 0.000
CLEC3B Down 0.001 Down 0.000 Down 0.000 KIF26B Up 0.000 Up 0.000 Up 0.009
FGFBP2 Down 0.001 Down 0.000 Down 0.001 SPDEF Up 0.004 Up 0.000 Up 0.000
MYZAP Down 0.000 Down 0.000 Down 0.000 COMP Up 0.002 Up 0.000 Up 0.019
NDRG4 Down 0.000 Down 0.000 Down 0.000 TOX3 Up 0.001 Up 0.000 Up 0.012
CLDNI8 Down 0.036 Down 0.000 Down 0.000 CcpP Up 0.002 Up 0.000 Up 0.015
VIPRI Down 0.013 Down 0.000 Down 0.000 ABCC3 Up 0.000 Up 0.000 Up 0.000
RTKN2 Down 0.000 Down 0.000 Down 0.000 FAMS34 Up 0.001 Up 0.000 Up 0.000
CLDN5 Down 0.000 Down 0.000 Down 0.000 EEF1A42 Up 0.000 Up 0.002 Up 0.019
STXBP6 Down 0.000 Down 0.000 Down 0.000 GLBIL3 Up 0.000 Up 0.001 Up 0.001
BTNL9 Down 0.000 Down 0.000 Down 0.000 TMPRSS4 Up 0.000 Up 0.000 Up 0.005
LIMS?2 Down 0.000 Down 0.000 Down 0.000 COL1041 Up 0.000 Up 0.000 Up 0.002
EDNRB Down 0.000 Down 0.000 Down 0.000 SPP1 Up 0.000 Up 0.000 Up 0.000
CCBEI Down 0.008 Down 0.000 Down 0.000 B
SOX7 Down 0.001 Down 0.000 Down 0.000
EPASI Down 0.000 Down 0.000 Down 0.000 E GSE83527 EF' ’ Eﬁ%éﬂéﬂ*ﬁ H: X %H%%éﬂ’ﬂ{xﬁ
EDNI Down 0.000 Down 0.000 Down 0.000 B 24 /> DEMs, It EP 1A~ B, 13 4T ( %% 3 ) o B

X . L
ADRAIA Down 0002  Down 0000  Down  0.000 £ DEMs f£ 2 A ZZ A SE R L (P<0.05).,

UPK3B Down 0.000 Down 0.009 Down 0.000
3 Ml LU T 55 414U DEMs

SIPRI Down 0.001 Down 0.000 Down 0.000 Tab 3 DEMs in lung adenocarcinoma tissues compared with their paracancerous
TEK Down  0.000  Down 0000  Down  0.000 tissues

RAMP2 Down 0.000 Down 0.000 Down 0.000 miRNA logFC AveExpr P value
RAMP3 Down 0.000 Down 0.000 Down 0.000 hsa-mir-451a —3.571 11.008 0.000
LYVEI Down 0.001 Down 0.000 Down 0.000 hsa-mir-30a —3.050 15.191 0.000
SEMA3G Down 0.001 Down 0.000 Down 0.001 hsa-mir-30d —2.316 12.873 0.000
GRIAI Down 0.006 Down 0.000 Down 0.000 hsa-mir-143 —1.931 16.833 0.000
ADRBI Down 0.001 Down 0.000 Down 0.000 hsa-mir-101 —1.891 14.337 0.000
SGCG Down 0.000 Down 0.000 Down 0.000 hsa-mir-140 —1.462 10.504 0.000
CLECI44 Down 0.000 Down 0.000 Down 0.000 hsa-mir-100 —1.416 13.178 0.000
HSPAI2B Down 0.000 Down 0.000 Down 0.000 hsa-let-7¢ —1.364 10.749 0.000
ROBO4 Down 0.000 Down 0.000 Down 0.000 hsa-mir-30b —1.305 10.272 0.000
HHIP Down 0.002 Down 0.000 Down 0.011 hsa-mir-375 —1.204 12.172 0.001
ACVRLI Down 0.000 Down 0.000 Down 0.000 hsa-mir-30c —1.121 9.969 0.000
HIGDIB Down 0.000 Down 0.000 Down 0.000 hsa-mir-126 —1.048 13.079 0.000
SEMAGA Down 0.001 Down 0.000 Down 0.000 hsa-mir-29¢ —1.009 12.382 0.000
NCKAPS Down 0.000 Down 0.001 Down 0.000 hsa-mir-93 1.175 12.174 0.000
GDFI10 Down 0.001 Down 0.000 Down 0.000 hsa-mir-148a 1.197 15.262 0.000
DKK?2 Down 0.006 Down 0.000 Down 0.001 hsa-mir-191 1.254 10.025 0.000
DACHI Down 0.003 Down 0.000 Down 0.000 hsa-mir-200c 1.360 12.977 0.000
EFCCI Down 0.003 Down 0.000 Down 0.000 hsa-mir-21 1.408 16.872 0.000
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Continued Tab fE GSE101586 v, Jifi st fis 41 2R A 55 4 40 % B 92 A~

miRNA logFC AveExpr P value DECs, 44% 10 4~ |14 DECs #1 82 4~ i} DECs, #t—%
hesmic1307 1500 10472 0000 Wi 4 DECs 9B 8, Sbrb 70 /> T 4T X A 50 2. 7
o = i 2411 (K, 18 M TAISKAIN & T, 3TN R
hsamir-141 2197 10743 0.000 X, 1AM FAERAD X 5 IERIER. (S'UTR), BEsbh, 0
hsa-mir-183 2274 12.408 0.000 Y 5 DECs A= 2 R, 7€ Bk 3 44 DEGs /]
hsa-mir-9 3.573 9.618 0.000 SHOIE P N4 LDB2 1 PREXI, i & DEGs il A5 ik
framira0s T - oo H1 5 DECs AL [H . i 30 4 9% 55 . % 19 DECs 19

Note: logFC— log (fold-change); AveExpr—average expression. (o7 B TR o7 P PR L 4,

e 4 M P A HESIRYET 30 A e B 3% ) DECs Je HAL

Tab 4 Top 30 most significant DECs according to P value and their position and corresponding genes

circRNA logFC P value Intragenic Position Gene
hsa_circRNA_102231 1.402 0.000 Exonic chr17:79813017-79813462 P4HB
hsa_circRNA_104513 —2.350 0.000 Exonic chr7:140402665-140404763 NDUFB2
hsa_circRNA_104736 —1.174 0.000 Exonic chr9:16435552-16437522 BNC2
hsa_circRNA_100395 —2.458 0.000 Exonic chr1:173726114-173744981 KLHL20
hsa_circRNA_104342 —1.910 0.000 Exonic chr7:33185853-33217203 BBSY
hsa_circRNA_104126 —2.349 0.001 Exonic chr6:53365044-53365148 GCLC
hsa_circRNA_103749 —1.127 0.001 Exonic chr4:151023629-151023964 DCLK2
hsa_circRNA_101282 —1.873 0.001 Exonic chr13:95686858-95735544 ABCC4
hsa_circRNA_104200 —1.150 0.002 Exonic chr6:137015277-137041727 MAP3KS5
hsa_circRNA_103211 —1.169 0.002 Exonic chr22:36872779-36872903 TXN2
hsa_circRNA_000963 —1.719 0.002 Intronic chr6:136610762-136610850 BCLAFI
hsa_circRNA_102442 —2.410 0.003 Exonic ¢chr19:10610070-10610756 KEAPI
hsa_circRNA_000864 —1.728 0.003 Intronic chr16:398402-398484 AXIN1
hsa_circRNA_100833 1.658 0.003 Exonic chr11:61605249-61615756 FADS2
hsa_circRNA_103137 —2.306 0.003 Exonic chr21:43334706-43342194 C2CD2
hsa_circRNA_104121 —1.111 0.003 Exonic chr6:52380803-52381535 TRAM?2
hsa_circRNA_101278 —1.114 0.003 Exonic chr13:77791974-77818086 MYCBP2
hsa_circRNA_001350 —1.914 0.003 Intronic chr10:97999787-97999925 BLNK
hsa_circRNA_101737 —1.058 0.004 Exonic chr16:18852886-18856973 SMG1
hsa_circRNA_104099 —1.697 0.004 Exonic chr6:35195356-35201078 SCUBE3
hsa_circRNA_100660 —1.823 0.004 Exonic chr10:99967857-99969656 Cl0orf28
hsa_circRNA_102602 —1.386 0.004 Exonic chr19:58436990-58439415 ZNF418
hsa_circRNA_101712 —1.059 0.004 Exonic chr16:14687157-14698083 PARN
hsa_circRNA_101373 —1.699 0.004 Exonic chr14:68156928-68159769 RDHI1
hsa_circRNA_101969 —1.350 0.005 Exonic chr17:7225183-7225329 NEURL4
hsa_circRNA_105013 —1.903 0.005 Internal chrX:79962925-79975155 BRWD3
hsa_circRNA 101706 —1.557 0.005 Exonic chr16:11868091-11876244 ZC3H74
hsa_circRNA_104551 —1.512 0.005 Exonic chr8:9437668-9437893 TNKS
hsa_circRNA_101213 —1.882 0.006 Exonic chr12:131357380-131357465 RAN
hsa_circRNA_000046 —1.133 0.006 Intronic chr1:40506473-40506637 CAPI
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Fig 2 Enriched GO and pathway terms of the overlapped DEGs
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Fig 3 Regulated network of overlapped DEGs and DEMs
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3p FRAB5 AR SRR 53 0 A R G
Tab 5 Correlation of SFTPC, ITLN2, SLC644, ADRAIA, hsa-mir-141-5p and hsa-
mir-191-3p expression with overall survival and tumor stage

Survival ing
Coefficient P value Coefficient

Gene
SFTPC 0.232 0.405 —0.329 0.231
ITLN2 0.113 0.689 —0.314 0.254
SLC644 —0.043 0.879 —0.147 0.601
ADRAIA 0.184 0.512 —0.345 0.208
hsa-mir-141-5p 0.012 0.967 0.340 0.215
hsa-mir-191-3p —0.255 0.359 0.680 0.005

RT-qPCR &% 3t 4n & 4 Jif o, 4 4 21 vh SFTPC Fl
SLC6A4 BIZERIKT- BB AL T 553404, ifii hsa-mir-141-5p
1 hsa-mir-191-3p (YRR ACER B F+& (P<0.05), ITLN2
FIl ADRAIA {EFRH I P F IR KT AR S ss S (R 22
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5, U E R ZEZR LG E XL (P>0.05), EGFR £
HAF Rk E Tomae 4, IflE & CEA FINSE 1)
R4y B 5.36 ng/L F1 14.69 U/mL,

Dr
. M OCancer tissue
L W Paracancer tissue
254
20F

Relative expression value

o~ \ B g R 2
i W

& - & W @

9 &;\ > W 5 : g

Note: ° P=0.000, compared with paracancer tissues.

4 FHRRIEALRFNESHL R SFTPC. ITLN2. SLC6A4. ADRATA. hsa-
mir-141-5p . hsa-mir-191-3p 1 EGFR BtB3tFRik Kk E

Fig 4 Relative expression levels of SFTPC, ITLN2, SLC6A4, ADRAIA, hsa-mir-141-
5p, hsa-mir-191-3p and EGFR in lung adenocarcinoma tissues and paracancer tissues
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