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Target Gene Prediction and Related Pathway Analysis of Mi-
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Abstract ; [ Objective | To study the role of microRNA-146a(miRNA-146a) in thyroid cancer cells
and its mechanism with bioinformatics. [Methods|] MiRNA-146a mimic,blank mimic,inhibitor
and blank inhibitor were transcripted in thyroid cancer BCPAP cells, respectively. The expression
of miRNA-146a in thyroid cancer cells was detected by fluorescence quantitative RT-PCR (fqRT-
PCR). The results were analyzed with miRTarBase,miRWalk2.0 and TargetScan database,and the
target gene of miRNA-146a was predicted. Enrichment analysis was used by Cluster Profiles 3.0.5
software. [Results] The results of transcriptome sequencing were analyzed in the target gene
databases of miRNATarBase,microWalk 2.0 and TargetScan,suggesting that the target genes of
miRNA-146a were related to 9 genes including CXCL8,CXCR4,IRAK1,PRKCE and LFNG.GO
functional annotation predicted the accumulation of target genes in inflammatory response, posi-
tive regulation of cell movement and migration, chemotaxis regulation,G protein coupled receptor
binding, cytokine activity and receptor binding. KEGG signaling pathway enrichment results sug-
gested that Toll-like receptor signaling pathway,Notch signaling pathway, Fc epsilon RI signaling
pathway and chemokine signaling pathway were related. [Conclusion] The expression of miRNA-
146a in thyroid cancer tissue may be a useful biomarker and potential target for molecular diag-
nosis, which may provide some reference for clinical diagnosis of thyroid cancer.

Subject words:thyroid cancer;miRNA-146a;high-throughout sequencing; GO annotation; KEGG
pathway
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Figure 4 Function annotation of GO

BB 2 & 2020 £ %5 26 £ % 8 HI

— P YIHK . microRNA(miRNA)JE K
FE 2y 19~25 8% IR 1 /N B 3 g
RNA, 7€ FUAZ FI A% 200 Ma v £ 52 38 [ 3%
BE GV, BFST R , miRNA 8
b Y R A R A Ak GRS R T Y
B T i 0 % R v RS EE AR L ik S
T3 B I S miRNA A 36 3k 5
il , 5 BB B PR R 3k T ol R B 4
FERIR B R R 1) miRNA A E
Sk B Jg s 75 0, TR) B 8 TT Ay 1) 245 49 1F
ARG S 23 18], miRNAs X A A B
A P AR A R 4 o A o N
SRk AR ORI SR e AR 1 T Y 3R TR Ok S
PR, miRNAs AT DL 5 Bl Je 40 it 5
AR 28 1T R ) A S R B R A R L 7
miRNAs 58, & 8L miR-146a 7£ £
b 4 B b g A B B T IE W Al
Z0IS] 3 A K 2R A OGSOk B H R L
iswm f) miRAN-146a fF 4 0 55 N 25,

B A A 5 09 75 2 miRAN-146a
mimic %m FHOIR B 8 4 Jfd (BCPAP 4
JIE ), 38 3 A R O v IR 45 A miR-
TarBase 25 % 4% /% 07 & 1Y miRNA-146a
AIRERL L . Rl GO B R K
KEGG {5 5 i #% 43 #7, %75 miRNA-
146a 1 BEAYSE L I = 22 5 RAE N |
Uiz sh K iE RS A9 IE PR | R Ak R
T2 R P R B ARG A S AR
AR ST UIRE . i Toll HEAZIR(H
7 [ Notch {5 5 i [ .Fc epsilon RI
(CRERiN N SR A R RPN R Ly
BAEM .

Zhang %5 " 5% & B miR-146a 0
9477 PRKCE 2B, Jf H miR-146a AJ
A 3 3k 70 2 o 9 T B g o B S S 1L
S, AHE T M TNF Z KM X HF 6
(TRAF6) 1 IL-1 32 & #H 5 ¥4 Bl 1 (1-
RAK1), Knauf 55738 &8 | 78 73% 1
PTC 5 1] vpr , 5 40 7 ) 1 5 R R 21 20
Lt ,PKCe 2 17K F AL T 50% ~
90% , 7 PTC " Al RE A7 7F — L8 B 2% J5 1
#il PKCe(H:h PRKCE J:[H 4t ) ,PKCe

693



Journal of Chinese Oncology,2020,Vol.26,No.8

[4]  Willeit P,Skroblin P,Kiechl S,et al. Liver
Mil46a vs Micon icroRNA wal di d
Cytokine-cytokine receptor interaction(n=13) ? micro $:potentia mediators an
Rheumatoid arthritis(n=7) biomarkers for metabolic and cardiovascu-
Hematopoietic cell freageln=2 lar disease?[J]. Eur Heart J,2016,37(43):
Amoebiasis(n=7) E 3260-3266.
(Jhen(zil;?e(ljl:n(jii:e;lﬁﬂgzrylzzzg [5] Cancer Genome Atlas Research Network.
NOD-like receptor signaling pathway(n=5) E Integrated  genomic characterization of
Fe epsilon RI signaling pathway(n=5) . . .
Type Il diabetes mellitus(n=4) = papillary thyroid carcinoma [J]. Cell,
Notch signaling path (n=4) . —

Toll-like rece(;)tLor :i;n:linz SZthx:(n:S) _ 2014, 159(3) : 676 690
African trypanosomiasis(n=3) =" [6] He H,Jazdzewski K,Li W,et al. The role
Nt Wi ol mecdioit eymoeinoss) [ of microRNA " genes in papillary  thyroid
Hypertrophic cardiomyopathy(HCM)(n=4) ] carcinoma [J]. Proc Natl Acad Sci U S A,

Dilated cardiomyopathy(n=4) [ . _

Maturity onset diabetes of the young(n=2) [ 2005, 102(52) ; 19075-19080. .
Apoptosisn=4) 1 [7] Pallante P,Visone R,Ferracin M,et al.
Graft=versus—host disease(n=2) _] | | | | MicroRNA deregulation in human thyroid
0 1 2 3 4 5 6 papillary carcinomas [J]. Endocr Relat
~log10(padj) Cancer,2006, 13(2):497-508.
[8] Gopalan V,Smith RA,Lam AK. Downreg-
Figure 5 Enrichment of KEGG signal pathway ulation of microRNA-498 in colorectal
cancers and its cellular effects[]]. Exp Cell
24 . . e a —
) REAR W] BE 2 T miR-146 B9 ik, F 58 042K Res,2015,330(2) :423-428.

miR-146 3 15 T V& 98 40 e rf 355 s 310 35 R Sk 30 ) FROLR [9]  Amin M,Lam AK. Current perspectives of mi-RNA in oe-

WRaE I . REMRZE, WiGd 0 FR2Y 1
(mmmﬁLMﬁ¥®mﬁ$%%4wmm®¢
BE A 30 5% B 58 4 ] NF-kB 7K P8 2 11 FHOIR
4 g miR-146a (934 F35 , Hou S5 HF 5T B /R 76
FHOR R 40 B rf  NF-kB 15 46175 % pri-miR-146a (1 5%
Sk, HEE RS B AN T I Ek B] RNA B S MTiRE &
Y1 (RISC) L, i B2 B9 miR-146a 8 13 T & 55 14
YRR A -1 A2 UL 1 (IRAKL) F TNF 52 1446
ﬁﬁ¥6@mwmﬁ%TM%§wé%%% L‘
5 45 S 5 A S 56 e A 0 e G 0 A ] &
ﬁ,ﬁﬂwglﬁﬂﬁﬁgﬂﬁmﬁ%@ﬁwL—
HAHGE
3 B 0 5% 25 W miR-146a 5 FUR R s &
FEALAT 5 miR-146a 7£ HUIR 88 41 20 b i 32 58
Al RE S H A3 112 Wi 0 A Az W b 3 0 R0V A 1 3
MoﬁuﬁL AR SE , LI 2 miR-146a 76 HUR
i g 240 L 25 R0 o B VR FHABILTRL, 3 B miRNA X HAR
98 AR G PP RN TS PEANY RS EAN(H

S 3
[1]  Jemal A,Bray F,Center MM, et al. Global cancer statistics

[J]. CA Cancer J Clin,2011,61(2):69-90.

Reinhart BJ,Slack FJ,Basson M,et al. The 21-nucleotide
let-7 RNA regulates developmental timing in Caenorhabdi-
tis elegans[J]. Nature,2000,403(6772):901-906.

Ambros V. The functions of animal microRNAs [J]. Na-
ture, 2004 ,431(7006) : 350-355.

2]

(3

694

[10]

[13]

[14]

[15]

[16]

[17]

[18]

sophageal adenocarcinoma:Roles in predicting carcino-
genesis, progression and values in clinical management|[J].
Exp Mol Pathol ,2015,98(3):411-418.

Gopalan V,Pillai S,Ebrahimi F,et al. Regulation of mi-
croRNA-1288 in colorectal cancer: Altered expression and
its clinicopathological significance [J]. Mol Carcinog,
2013,53(S1): E36-E44.

Ebrahimi F,Gopalan V,Smith RA et al. miR-126 in hu-
man cancers; Clinical roles and current perspectives [J].
Exp Mol Pathol ,2014,96(1).98-107.

Maroof H,Salajegheh A et al. Role of microRNA-34 fami-
ly in cancer with particular reference to cancer angiogene-
sis[J]. Exp Mol Pathol,,2014,97(2):298-304.

Maroof H,Salajegheh A,Smith RA,et al. MicroRNA-34
family ,mechanisms of action in cancer:a review [J]. Curr
Cancer Drug Targets,2014,14(8):737-751.

Permuth-Wey J,Thompson RC,Burton NL. A functional
polymorphism in the pre-miR-146a gene is associated with
risk and prognosis in adult glioma [J]. J Neurooncol,
2011,105(3):639-646.

Labbaye C,Testa U. The emerging role of MIR-146A in
the control of hematopoiesis,immune function and cancer
[J]. J Hematology Oncol,2012,5:13.

Zhang X,Li D,Li M, et al. MicroRNA-146a targets PRKCE
to modulate papillary thyroid tumor development [J]. Int J
Cancer,2013,134(2):257-267.

Knauf JA,Ward LS,Nikiforov YE, et al. Isozyme-specific
abnormalities of PKC in thyroid cancer:evidence for post-
transcriptional changes in PKC epsilon [J]. J Clin En-

docrinol Metabo,2002,87(5):2150-2159.

Hou J,Wang P,Lin L,et al. MicroRNA-146a feedback
inhibits RIG-I-Dependent type I IFN production in
macrophages by targeting TRAF6,IRAK1,and IRAK2[J].
J TImmunol,2009,183(3):2150-2158.

B 2 & 2020 455 26 %% 8 H



