132 - Journal of Inner Mongolia Medical University Apr. 2021 Vol. 43  No.2

£ T GEO i #7 P 1 1%k 3 Bk s HERE L & £ Y X §E 2 5 circRNA

FORK I FRE EXR, ARE

(MEFERKERBER 2FFEFH, AEF 4 010050)

 E: a4 RIKRRNA(CrcRNAs) Z2 —F R EIEHARNA, 5 A KL FERABANE RARITERE
M I B A IR BAERRAL(AS) SRR FE AT £ . K, circRNAs f£ AS P 8/E A % Rk # . KBFRL T AL b A s
J7 ASRAEAZ L Yo B R ARG . F ok ) BRAVE T IR Fk 42 A 2B E (GEO) 941 DECs £2 $h ik 4k P 49 £ 3k K
P, 2)FEA1EiE CSCD 18 25 238 B 547 i ik B 84 hsa_circ_0003645 3 4% , 5F 3 $e ik B sb AT T 7 Fo g 2 547, 3)
183 A 2 PPL W 45 ik th X4 K B R 4/7 GO Ao KEGG g £ 4 #7 . 4)ili i Enrichr 2 3% & 49 DrugMatrix 247 5 % 4
ARAMEAERG DT, & F:1) RN BT GEO B F 57 DECs f£ sh ik 4k 69 F ik R -F |, i 3 hsa_circ_
0003645 AT G BB R, 2) BAVAIL CSCD £ £ HH5 JE %7€ 3 hsa_circ_0003645 LA K & 09RO R%BmELH , &K
elF4ATI A= TDP—43 B /AN 4E 645 5, TTHE 55 56 AN miRNA X A A8 ZAF R 5 s ¥e K B # AT TR 54 e s £ 047, 3)id
1M PPI W 24 6 ik b HE % AT 20 89 R 48 K B SR 347 GO A7 KEGG 5 £ 547, 45 R K HL hsa_circ_0003645 # 20 A~ % 4%
KB 49 %% £ /& protein ubiquitination  regulation of cell motility | cell periphery ,FoxO signaling pathway , Focal adhe—
sion ., Wnt signaling pathway. 4)iB it Enrichr 248 % 49 DrugMatrix 5475 20 #F X 48K B A8 ZAE R 69 /N o F 2h o ix sk
LERBLAZ L F Y TREA G IT ASE R D) o 4ok AT TS E 89 hsa_circ_0003645 . e[F4ATIL F % 4
A WA BT RATT 8 AS 69 K ImAuh) Ao it e, 4L 5T 46 B0 T A AS 0995 B A ib JT FR A E L Yo 5

KEEA AR AEALAL ; circRINA s hsa_circ_0003645

FESZES: R534.5 XHERARIRES: A XERE:2095-512X(2021)02-0132-08

SCREENING OF KEY DIFFERENTIAL CIRCRNA IN
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Abstract: Objective: circular RNA (circRNAs) is a kind of endogenous non—coding RNA, which is closely related to the
process of growth and development, neurodegenerative diseases, tumors and atherosclerotic (AS). However, the role of cir—
cRNAs in AS is not clear. This study may provide candidate targets and theoretical basis for the diagnosis and treatment of AS.
Methods:The main results are as follows:1) We analyzed the expression level of DECs in exosomes by (GEO), which is a com—
prehensive database of gene expression.2) We analyzed the function of hsa_circ_0003645 screened by CSCD online database,
and carried out predictive analysis and enrichment analysis of target genes.3)The key genes were screened by constructing PP1
network and enriched by GO and KEGG.4) Small molecular drugs interacting with key genes were analyzed by DrugMatrix in
Enrichr database.Results:1) We analyzed the expression level of DECs in exosomes by GEO database, and selected hsa_circ_
0003645 for follow—up study.2) Through CSCD online database, we identified that hsa_circ_0003645 has high protein coding
ability, contains two binding sites of e[F4AIIl and TDP-43, and may interact with 56 miRNAs, and carry out predictive analysis
and enrichment analysis of target genes.3) Through the construction of PPI network, the top 20 key genes were screened and an—

alyzed by GO and KEGG. The results showed that the 20 key genes of hsa_circ_0003645 were mainly enriched in protein ubiq—
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uitination, regulation of cell motility, cell periphery, FoxO signaling pathway, Focal adhesion and Wnt signaling pathway.4) The

small molecular drugs that interact with 20 key genes are analyzed by DrugMatrix in Enrichr database. These results indicate

that these small molecular drugs may have the potential to treat AS.Conclusion: The identification of hsa_circ_0003645,

elF4AIll and key genes in this study will help us to understand the pathogenesis and progress of AS, and may also help to pro—

vide candidate targets for the diagnosis and treatment of AS.
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Fig.1 Identification of DECS and expression of circRNAs
(A) KL 7R cireRNAs (3351550 ; (B)DECs AR5 (C)
hsa_cire_0003645 7£ 5 Flvi H 4 RN il 23k 15 1l

%1 circRNAs 7 oxLDL E v 41 il vt o iy 2 ¢ ik
Tab.1  Differential expression of circRNAs in phagocytosis of
oxL.DL macrophages

circBase ID logFC AveExpr T B P.Value
has_circ_0008896 2.18  11.54 347 =399 0.0l
has_circ_0003645 2.03 976 256 -4.18  0.04
has_circ_0050486 1.84 1151 293 -4.10  0.03
has_circ_0005699 1.67 891 261 -4.17  0.04
has_circ_0007478 140  13.03 451 -3.85 0.0
has_circ_0064924 1.16 686 272 -4.14 0.3
has_circ_0026218 1.14 585 413 =389 0.0l
has_circ_0092283 1.11 997 264 -416 0.0

has_circ_0001834 -1.03 1241 -2.45 -421 0.05

FIR K, K IRAZ cirtecRNA ZESMIMA T A 5 L5
AR IR K, ik AKEHEFEHT 10%~20% ( expression
ranK: 10%~20% ) , H. hsa_circ_0003645 7& 5 0> ¥ Al
45 i o B E W S A A Rk B R R (LI 1C) .
IXBELE RN hsa_cire_0003645 7] e Ah Mgz
iy 2 ML SRR AR DGR 20 B, TS 6 B W 40 i R B
T AN cire RNA 18145 AS HEJE .
3.3 CircRNA # ORF i

i 3 CSCD 75 £k 4 J22 1 hsa_cire_0003645
f) ORF .RBP FI MER (UL &1 2A) . 38 1 ORFfinder %
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k2 #psk 3k circRNAZE circbase # 45 & H /% 15 &

Tabh.2 Information retrieval of differentially expressed circRNA in circbase database

circBase ID position

strand ~ Spliced length

samples Gene symbel

. chr10:122273422—
has_circ_0008896 122250607 + 280

chr16:19656207-

has_circ_0003645 19663412 + 356
. chr19:34868407—-
has_circ_0050486 34863786 + 379

chr:16:19627435-

has_circ_0005699 19663412 + 1198
. chr12:27143382—
has_circ_0007478 27152609 - 622

chr3:40567269—-4

has_cire_0064924 2= + 86
has_circ_0026218 2}61;1327:22(5)295 14- - 675
has_circ_0092283 ‘3”222821’28281395 - - 300
has_circ_0001834 ;?)297?8;7333 - + 169
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Hlhesc, Helas3, Hepg2, Huvec, K562, Sknshra
A549,A¢04450,Bj,Gm12878,H1hesc,Helas3,
K562,Sknshra Zicel
H1heac,Bj,frontal _cortex CERSS

H9 MYH9

neutr SMARCA2

i JZE T hsa_cire_0003645 [ ORF (WL 3) , 4551
75 hsa_cire_0003645 ft] ORF2 7] fE 4w £, 25 108 42,
JETR ) 11 . % hsa_cire_0003645 1] ORF2 AH & &
FEAT [RR HL X, & B 4 52 cireRNA [ VPS35L
FE A (C160rf62 ) gt 1) 2 11 [a] P54 f5 e (L1 2B) o
TE circhank 0 J&E 7 — 25 B0 1 hsa_cire_0003645 {4
HE R )T, 45 Rt — 2 F X cireRNA B8
R R T g S RE ) (LB 2C) .

hsa_circ_0003645

* hsa_circ_0003645

E 2 FHM hsa_circ_0003645 #y & & 4 ¢
Fig.2 Forecasthsa_ circ_Proteincodingabilityof 0003645
(A)hsa_circ_0003645 [ ORF .RBP Fil MER F) il 5
(B)hsa_circ_0003645 {425 F [R5 HEXT 5 (C)BRIE hsa_cire_
0003645 M1 T a5 fig

%3 has_circ_0003645 t ORF 1
Tab.3 has_ circ_ ORF prediction of 0003645

Label Strand Frame Start ~ Stop  Length(ntlORF2)
ORF2 + 2 29 >355 3271108
ORFS5 - 2 <355 35 3211106
ORF4 - 1 233 54 180159
ORF3 + 3 228 >356 129142
ORF1 + 1 244 >354 111136

3.4 PBPTAM 5 KEGG g £ 4547

FAT T CSCD $ 4k 22 Fl circRNAs Interactome
B e 3 [ % hsa_cire_0003645 #E17 RBP i I 43
M, 45 3 B 78 hsa_cire_0003645 & 4 eIF4ATIT FiI
TDP-43 (&5 G0 (WL 4) o A T i elF4ATIL FI
TDP-43 1 ) 68 , F& i1 1 starbase % #5 & X}
elF4ATIL A1 TDP-43 > RBP ¥£17 KEGG & 5707,
I P & R 32 B & SR TE Spliceosome | Cell_Cycle F1
Wnt_Signaling_Pathway Z5AH S 1% F(IL#£5.6)
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# 4 circRNAs #9 RBP 44
Tab.4 RBP analysis of circRNAs

RNA blinding protein
elF4111, TDP-43

Names total

has_circ_0003645 2

%5 TDP-437E KEGG # 12 o #y & AT
Tab.5 Enrichment analysis of TDP-43 in KEGG pathway

pathwayName loglO(FDR)
KEGG_Spliceosome -17.50268
KEGG_Ribosome -16.52373
KEGG_Cell_Cycle -14.65015
KEGG_Pathways_In_Cancer -9.38635
KEGG_Pancreatic_Cncer -7.71461
KEGG_Insulin_Signaling Pathway -7.1788
KEGG_Endocytosis -6.97061
KEGG_Wnt_Signaling_Pathway —-6.5485
KEGG_Renal_Cell_Carcinoma -6.51828
KEGG_Focal_Adhesion -6.38993

%6 KEGGi&{E ¥ elFAAITL AT HY & &7
Tab.6  Enrichment analysis of elF4Alll target in KEGG pathway

pathwayName log10(FDR)
KEGG_Spliceosome -10.07172
KEGG_Cell_Cycle -9.44379
KEGG_Ribosome -8.32863
KEGG_Pathways_In_Cancer -7.61845
KEGG_Lysosome -6.63144
KEGG_Endocytosis -6.27261
KEGG_Pancreatic_Cancer -6.23871
KEGG_Focal_Adhesion -6.22948
KEGG_Mapk_Signaling_Pathway -4.91146
KEGG_Wnt_Signaling_ Pathway -2.18551

3.5 CircRNA MER ¥k B 1 & GO #= KEGG
pathway 57

[l i 2k CSCD il 4 MER 231 4 B hsa_cire_
0003645 5 56 1> miRNA Al g & A A EAFJH . il it
perl JEl A F5 0 hsa_cire_0003645 [¥) MER 7E miRDB ,
miRTarbase F TargetScan — 4~ & H ¢ 3 [6] #0 3L
. & B hsa_cire_0003645 ] MER 7 47 578 M4 Ak
 HE A X X BB B N BEAT GO A KEGG & 4E 7%
Bro GorHréi it i n (WL 3A) : BP 2 2 5 4R 70
myeloid cell differentiation | response to steroid hor—
mone , cellular response to steroid hormone stimulus,
CC F 2 & £ 1E cytoplasmic region | transport vesicle |
secretory granule membrane, MF F 3 E £/ DNA-

binding transcription activator activity, RNA poly—
merase II-specific , hormone receptor binding, nuclear
hormone receptor binding . Xt GO B ELE R TR
K531 . KEGG EE & HETE Endocytosis . Focal adhe—
sion, JAK- STAT signaling pathway . FoxO signaling

pathway, J%F KEGG & 45 Rk 7RI M7,

esse
oo mmmmm;

B3 GO#nKEGG ty '8 & 247
Fig.3  Enrichmentanalysisof GOandKEGG
(A)FEILH Y GO & HT; (B)BRAE GO B AT (C)#SL
M KEGG & 45317 ; (D) R KEGG I & 4417

3.6 PPI MM LR KAEIL R IF & e 57

B sE H b R 22 8] A9 S B L ], hsa_cire_
0003645 L 38 et STRING 1E 4 $icHa 444 2t PPI
W 2% (ULIEI 4A) , BRJ5 i 1 Cytoscape B A4 Y Networ—
kAnalyzer plugin #4773 AT #E 3L (DL & 4B) | 5 i
H eytoHubba plugin 1 degree J7 %53 B e HESE A, HE
TERIT 20 FYBE DR S Ry SCBBE I (ILI 4C) o 423
N T RIS SR R A T RE , FAT T i DVID B
JE X} hsa_cire_0003645 (1 20 /> X HE BE R HE1 T GO #I
KEGG &£ M. 4558 % W hsa_circ_0003645 (14 20
AN O EHEEL N 1Y 5= % 2E 7E protein ubiquitination \reg—
ulation of cell motility . cell periphery . FoxO signaling
pathway . Focal adhesion , Wnt signaling pathway ( i, 3&
7)o KT 5 20 BRI BAR /Ny
254, A1 38 2 Enrichr 0405 2 () DrugMatrix 4347,
KB hsa_cire_0003645 55 &% H 8 R VA H E
RN FACE WA EAE (LR 8) . X EEg5 K
I 28 /N 35~ 25 W) i) REHAT IR 7 Sl Kok AR R AL Y
TBTENME
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Fig.4 PPInetworkandscreeningofkeygenes
(A) L ST L K 1) PPL 2K 2514 5 (B) Cytoscape B3 HTHIEEA 5 (C) eytoHubba 4347 & LA
7 R4 HE ) GO KEGGE 85 & & AT
Tab.7 Enrichment analysis of key genes through GO and KEGG pathways
Category Term Count PValue
GOTERM_BP_DIRECT G0:0016567~protein ubiquitination 7 0.00
GOTERM_BP_DIRECT G0:0038128~ERBB2 signaling pathway 3 0.00
GOTERM_BP_DIRECT G0:0007173~epidermal growth factor receptor signaling pathway 3 0.00
GOTERM_BP_DIRECT G0:2000145~regulation of cell motility 2 0.03
GOTERM_BP_DIRECT G0:0000165~MAPK cascade 3 0.03
GOTERM_CC_DIRECT G0:0019005~SCF ubiquitin ligase complex 3 0.00
GOTERM_CC_DIRECT (G0:0005622~intracellular 7 0.00
GOTERM_CC_DIRECT (G0:0032993~protein—-DNA complex 2 0.02
GOTERM_CC_DIRECT G0:0071944~cell periphery 2 0.04
GOTERM_MF_DIRECT (G0:0004842~ubiquitin—protein transferase activity 6 0.00
GOTERM_MF_DIRECT G0:0005515~protein binding 16 0.00
GOTERM_MF_DIRECT G0:0008134~transcription factor binding 4 0.00
KEGG_PATHWAY hsa05215:Prostate cancer 5 0.00
KEGG_PATHWAY hsa05200:Pathways in cancer 6 0.00
KEGG_PATHWAY hsa04015:Rap1 signaling pathway 5 0.00
KEGG_PATHWAY hsa04068:Fox0 signaling pathway 4 0.00
KEGG_PATHWAY hsa05203:Viral carcinogenesis 4 0.00
KEGG_PATHWAY hsa04510:Focal adhesion 4 0.00
KEGG_PATHWAY hsa04012:ErbB signaling pathway 3 0.01
KEGG_PATHWAY hsa04310:Wnt signaling pathway 3 0.02
KEGG_PATHWAY hsa05161:Hepatitis B 3 0.02

4 He

O I 5 (CVD) S Y At 23 385 3k A7 76 1Y 1]
W, ASTE BB (CVD) LT R 1) &
FF ™, Liang Zong 55 N & Bl circRNA_102231 £
il g o 2235 I, cireRNA_102231 1712k i 2 A% T
Y ML FE AN ZE B RE ST, S0 T A B A AR
circRNAs 7E AS W 1 E IR A F i — AR

CircRNAs J& — 7 FAZ S SR s 3R IR 1Y
A% RNA , AT LVE N miRNA %45, A AR L HE

il mRNA fRE 1, i8S AL M BN AT, H1E
BN KA R R FEVEF™, Yan Zhang = YN
5% & PR circRNA KIAA1586 15 ceRNA W I T =
' miRNA (hsa—miR-29b , hsa—miR— 101 , hsa—miR~
15a), H A VR AT BE -5 BT R % T BRAE AH ¢ A P2 )
BE 1y B H U9 Shen L 28 AW 5T & B circRNA
0044073 7€ AS th 33k F 1, 38 12§ ) miR107 1L
6 JAK/STAT 5 5 18 A 1/F 40 it 34 58 Fn 4222 , vl R
o AS BIRYT R MG SR AR T, XSS A R
J13FIA T cireRNAs 78 2 Fhgoi Pl %5 = 2R .
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Tab.8 Analysis of interaction between key genes and 16 small molecular compounds

Name P-value Odds Ratio Combined Score
Neomycin 4.83E-05 19.23 191.11
Penicillin_G 1.18E-04 15.27 138.06
Loratadine 1.42E-04 14.55 128.82
Cobalt_(IT)_Chloride 1.68E-04 13.94 121.15
1-Naphthyl_Isothiocyanate 1.70E-04 13.89 120.55
Salicylamide 1.70E-04 13.89 120.55
Methapyrilene 1.77E-04 13.75 118.76
Cyclophosphamide 1.84E-04 13.61 117.01
Sparteine 1.84E-04 13.61 117.01
Baclofen 1.89E-04 13.51 115.87
Thioguanine 1.91E-04 13.47 115.30
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