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Analysis of miRNA expression profile of hyperuricemia in peripheral blood
and the construction of ceRNA network
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[ Abstract] Objective:To explore the analysis of miRNA expression profile of hyperuricemia (HUA) in peripheral blood and the
construction of ceRNA network. Methods: The expression levels of miRNA in peripheral blood mononuclear cells of 5 patients with hy-
peruricemia and 5 normal controls were detected and sequenced, and the differentially expressed miRNA were screened out. miRNA tar-
get genes were predicted by miRwalk ,miRBD ,miRTarBase and Targetscan databases,and circRNA-miRNA targeting binding relation-
ship were predicted by circbank database. Gene function and pathway enrichment of target genes were analyzed by DAVID and Metas-
cape database. The circRNA-miRNA-mRNA regulatory network of major signaling pathways was constructed by Cytoscape. Results: A
total of 47 miRNA and 4 novel miRNA were differentially expressed between the hyperuricemia group and the normal control group. In
differentially expressed known miRNA ;25 miRNA were up-regulated and 22 were down-regulated. The target genes of differentially ex-
pressed miRNA were mainly enriched in pathway in cancer and cellular senescence signaling pathways. The circRNA-miRNA-mRNA
regulatory network of pathway in cancer was constructed based on ceRNA theory, including 96 circRNA nodes, 13 miRNA nodes and
212 mRNA nodes. Conclusion : The expression profile of miRNA in peripheral blood of hyperuricemia group is different from that of nor-
mal control group. The target genes of differentially expressed miRNA are closely related to the occurrence and development of cancer.
The construction of circRNA-miRNA-mRNA network of pathway in cancer is helpful to explore the potential mechanism of hyperurice-
mia involved in the occurrence and development of tumor,and it provides a new research direction and basis for further research on the
correlation between hyperuricemia and tumor in the future.
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= R B2 1 5E (hyperuricemia, HUA ) 52 iy M2 044X
LTS i R R VR B T v AR B . B R
{6 77 BB S5 R B i A2, HUA [ FOf 56 0% 4F 31
PR R AL F . N 2001 AR | 2017 4 [E
HUA BRI 8.5% L TF 5 18.4% HiE JLAET
YERRLE A X Ra K . HUA B CH A0k T4 IR
o (18808 — R AR PR 8 0, BR AT SR R UL, i 5
R O Bl LA P G A A ) A R AR G
R AR HRT HUA BOA K 2 i 2R
355 DR 2R R 35 A% DR 2R RH ELAE T A A e L 1 &
TR BLHIATIAS 230 R, R 98 Hooy 7 1A% 2o Ll 2
1k HUA (B E08, I BE 50 R0 24 2L
fi 5 HUA BpJPEASC . miRNA 2 —28 K2 22
nt B BE AR SF B AR i A RNA B %5 55 5 8 45 5L X
RIKHIRE, HR Kk BA R e RS 5 IE W
LU miRNA 3K 3 A7 48 22 5270, (0 H & A
HUA ZhJ I, miRNA 35 A COF 9T . A WF 5L T
miRNA U Fp % HUA S8 25 0 fd J 4 6 & A0 ] i A4~
% 4l il ( peripheral blood mononuclear Cell, PBMC )
miRNA 3% 5 3% 9 47 73 #r , 0 2 22 5 % ik miRNA 4}
F IFHE— 2R 22 S 3R 38 miRNA 7 HUA 1) 7] fg
SESUIN

1 #EREFE

L1 —RaEs

Ve Ab B2 27 e B T B2 B 1 il B 48 0% TS X 19 S
7l HUA B35 S 24 R K B & S BE TS % 50 T 4
A HUA BFEBFFG TCiE Ik HUA By12 Wibn o, BE 1E
IS RER AT AR R H R =S 1 i AR R K F- < 5B
PE >420 pmol/L, Ze ¥ >360 wmol/L, H %A i K &
PR s i o b B e R B AR B R B &
i IRl & 5 52 FF (2015-EA-016) , 32 4 3 M4 [A) 50F
2B W A .
1.2 Fi&
1.2.1 PBMC F RNA # B X A Ficoll-Hypaque
RS B 3 B PBMC ; Trizol 32 7] ( Invitrogen , Gran
Island ,NY, USA ) #2 A1 4§ /& RNA, 3 £ Nanodrop
ONE | %, J- 0D260/280 Ji7 1. 8, 0D260/230 Jij
1.5;% Agilent 2100 bioanalyzer H, k£l , RNA A
ST IV 5 Vi I ELJC W 0 R a4 R
1.2.2 miRNA Il & ¢ B8 Hlumina 23 7] 42 41 ) b5
AU BE AT IR R R, miRNA I SC 1% i £ R
TruSeq Small RNA Sample Prep Kits( [lluminaUSA ) i
) &, X G 1) SO SR ) Tlumina HiSeq 2500 1
Ji P 2 AT 00 (E A M BT A= W B R A BR A ]
e o

1.2.3  Z7 miRNA fii gt KA ¢ Ko 50 M1 22 A5
(fold_change ) #E 47 W 4H 22 53 3R ik B A 70 7, LA P <
0.05 o 2 = A4 e i % 2 3, DL A% 3 € ) Fold
change 1Y [F1H , BI log2 (fold _change) B4 X {H > 1,
fieJa Bl log2 (fold_change ) 1 P {8 fifi i 22 57 e 1k 1
miRNA .

1.2.4 miRNA ¥ 3 F X circRNA F3l  R FH miR-
walk . miRBD .miRTarBase Fll targetscan [~ & ] T
DU 122 43 590 5000 22 57 4% 1K miRNA (1 #0356 [, O B
RCES 126 T 235 2R 1 () B P 5, B 4 A B3080E e 1 22
AR R &5 5. A STRING B4k J4 X 70 0 i) #0
FL R #EAT 45 (R AH 5 AE F (protein protein interaction ,
PPI) 73 ¥7 , 454 cytoscape 3. 7.2 B 41 CytoHubba ffi
PR e Top20 Ay I HEAZ O L K Y 1. >R ] circbank
B i 0 9 45 22 57 R 38 miRNA ) circRNA

1.2.5 miRNA 82X Fh e fog £ R % 2 W
DAVID ¥ 4fi J72 #l Metascape ¥4 i i 47 22 5 R 35
miRNA 836 [ (9 3 5 46 ( gene ontology ,GO) Jy i
BRI T AR LR 5 L I 21 H R4 45 (kyoto encyclopedia
of genes and genomes, KEGG ) il % & 4 43 H7, I 1 1
FER e LG5 M. GO b AL HE A Y77 i 7
(biological process, BP) . 40 Jid 2 /3 ( cellular compo-
nent, CC) F143F 3 &€ ( molecular function, MF) ,

1.2.6 ceRNA W #& Mg 825 %3K5 miRNA 1
HUHE [RHE 17 ) BB A R B 40 AT, A5 B AH OC Y
pathway K H 7@ JL A, FIl i cytoscape 3.7.2 4 #E cir-
cRNA-miRNA-mRNA [ % ], LU MR A b B0 B B
KAz 48 cireRNA \miRNA \mRNA B AERIE KR,

2 H#HR

2.1 miRNA Z R KK

5 5 HUA S35 F 5 2 PR K filt B35 (1) PBMC 7
LG 1 S1 M 22 R R IA A miRNA, Horb 2 1 miRNA
47 BRI BT miRNA 4 Ff 777 22 5 2% 35 © 1 miRNA
o, B 25 Bl R RY A 22 B 22 R AR IR
miRNA h, FJEAT B4R, Wk 1 k2,
2.2 ZERFIE miRNA $EEFE K circRNA il

% H miRwalk . miRBD ,miRTarBase £l targetscan
F A 22 L[] 00 2% 53 238 miRNA [0 3E , Hsg 4
RZA5%] 1 858 4~ mRNA, i# i STRING %k 4% )
cytoscape # 4 1) CytoHubba $fi 4 X L 2 [A (1) PPT
£ 49 B 58 11 G A H 35 547 TPS3CONDI
CTNNB1 ,AKT1 . JUN ,PTEN ,SRC,VEGFA .NOTCHI1
ESR1 %, Bt4h, il 1t circbank %4 & 3 #4260
A~ circRNA 25522 2 3% 5k miRNA (4, WL 1,



PR, A R R IUAE R AR I miRNA 3K 1% B0 M & ceRNA [ 45 4 3

F1 HUA BES5GHREREZRRZEMNEH miRNA

miRNA 31 v i NE

(fold_change) R
hsa-miR-19b-1-5p  AGTTTTGCAGGTTTGCATCCAGC 1.01 0.014 i
hsa-miR-29a-5p ACTGATTTCTTTTGGTGTTCAGA 1.04 0.011 i
hsa-miR-15a-5p TAGCAGCACATAATGGTTTGTG 1.05 0.020 i
hsa-miR-29h-3p TAGCACCATTTGAAATCAGTGTT 1.06 0.026 i
hsa-miR-6503-5p AGGTCTGCATTCAAATCCCCAGT 1.07 0.017 i
hsa-miR-296-5p AGGGCCCCCCCTCAATCCTGT 1.07 0.046 i
hsa-miR-877-3p TCCTCTTCTCCCTCCTCCCAGT 1.09 0.037 LA
hsa-miR-7109-3p CAAGCCTCTCCTGCCCTTCCAGT 1.10 0.010 94
hsa-miR-34a-5p TGGCAGTGTCTTAGCTGGTTGT 111 0.012 i
hsa-miR-187-3p TCGTGTCTTGTGTTGCAGCCGGT 1.12 0.033 i
hsa-miR-5187-3p ACTGAATCCTCTTTTCCTCAGT 1.21 0.012 I
hsa-miR-33b-5p GTGCATTGCTGTTGCATTG 1.24 0.046 i
hsa-miR-29b-1-5p  GCTGGTTTCATATGGTGGTTTAGA 1.28 0.041 i
hsa-miR-138-5p AGCTGGTGTTGTGAATCAGGCCG 1.41 0.003 i
hsa-miR-4521 GCTAAGGAAGTCCTGTGCTCAGTTT 1.49 0.020 i
hsa-miR-5586-3p CAGAGTGACAAGCTGGTTAAAG 1.58 0.001 i
hsa-miR-489-3p GTGACATCACATATACGGCAGC 1.63 0.046  -iH
hsa-miR-129-1-3p AAGCCCTTACCCCAAAAAGT 1.91 0.010 i
hsa-miR-545-3p ATCAGCAAACATTTATTGTGTGA 1.97 0.024 LR
hsa-miR-3607-5p  GCATGTGATGAAGCAAATCAGTAT 2.06 0.046 i
hsa-miR-4724-3p AAGTACCTTCTGGTTCAGCTAGT 2.33 0.024 L
hsa-miR-1911-5p TGAGTACCGCCATGTCTGTTGGG 2.40 0.034 iR
hsa-miR-4783-3p CCCCGGTGTTGGGGCGCGTCTGT 3.05 0.009 i
hsa-miR-6780b-3p TCCCTTGTCTCCTTTCCCTAG 4.22 0.003 i
hsa-miR-548d-3p CAAAAACCACAGTTTCTTTTGCT 4.56 0.049 i
hsa-miR-4743-5p TGGCCGGATGGGACAGGAGGC -2.70 0.004 TR
hsa-miR-3677-3p CTCGTGGGCTCTGGCCACGGCC -2.59 0.009 TR
hsa-miR-6721-5p  TGGGCAGGGGCTTATTGTAGGAGT -2.33 0.028 Tl
hsa-miR-3944-5p TGTGCAGCAGGCCAACCGAGA -2.13 0.002 T
hsa-miR-1975p  CGGGTAGAGAGGGCAGTGGGAGG -2.01 0.032 T
hsa-miR-5697 AAGTAGTTTCATGATAAAGGGT -1.96 0.005 TR
hsa-miR-4640-3p CACCCCCTGTTTCCTGGCCCACT -1.83 0.031 TR
hsa-miR-873-3p GAGACTGATGAGTTCCCGGGA -1.76 0.038 TR
hsa-miR-375(-3P)  TTTGTTCGTTCGGCTCGCGTGA -1.74 0.025 T
hsa-miR-4639-5p TTGCTAAGTAGGCTGAGATTGA -1.74 0.037 T
hsa-miR-504-5p AGACCCTGGTCTGCACTCTATC -1.71 0.002 T
hsa-miR-874-3p CTGCCCTGGCCCGAGGGACCGAC -1.66 0.023 FiH
hsa-miR-584-3p TCAGTTCCAGGCCAACCAGGCT -1.55 0.023 T
hsa-miR-580-3p TTGAGAATGATGAATCATTAGG -1.45 0.036 TR
hsa-miR-4690-3p GCAGCCCAGCTGAGGCCTCTGA -1.33 0.033 T
hsa-miR-940 AAGGCAGGGCCCCCGLTCCCCT -1.32 0.044 TR
hsa-miR-6516-3p ATCATGTATGATACTGCAAACA -1.27 0.047 TR
hsa-miR939-5p  TGGGGAGCTGAGGCTCTGGGGGTGT -1.18 0.037 Tl
hsa-miR-548al AAACGGCAATGACTTTTGTACT -1.13 0.0 T
hsa-miR-181c-3p ACCATCGACCGTTGAGTGGACC -1.04 0.027 Tl
hsa-miR-5188 ATCGGACCCATTTAAACCGGAGA -1.04 0.042 TR
hsa-miR-4444 TGAACTCGAGTTGGAAGAGGCGA -1.00 0.050 T

£2 HUA BESEREREDZERFRIEHNE miRNA

miRNA 3] log2 i

(fold_change) KR
hsa-mir-7846-p3 TAGCGAGCGCAGCGGAGCCTG -3.14 0.044 TR
hsa-mir-6125-p3 AGGCGGAGCGGCGGATCTG -3.14 0.011 T
hsa-mir-320e-p3_1ss19GA GAAAAGCTGGGTTGAGAAA 2.71 0.031 i
hsa-mir-548{-4-p5_1ss23GT TTAGGTTGGTGCAAAAGTAATAT 3.25 0.048 i
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hsa05200 ; 8 4iF 15 5 1
GO0:0030155 ; 2 Bk Bt 5
GO:0009792; Wi % & 45 1k F H 2 sl B 7k
G0:0006468 : 7 (1 iz 1k
GO:0080135 ; 2 g 137 3 47
G0:0008134 . 5% S F45 &

GO :0043549 . i 1 9847
GO:0007 167 BRIk 32 {45 11475 538
GO:0019904 : 2 [ /i 25 ¥y 3 S 4 45
G0:0030335: 4 ifu 5% 47 iF 4 9845
G0:0040008 : £E K- 9 4
G0:0009725 : 4 F Wi %
GO:0071363 : 40w X A5 K PR il 8 %) 2 i
G0:0003682. Ye i JFr 44 4
G0:0019900: B A4S A
G0:0007507 : Lk % 77
G0:0008283 - 41l J B 184 5
hsa04218 . 4 it & %
GO:0051129 . 41 i &1 53 20 211 i
GO:0060341 . 2 it 5 £37 9 42
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—log10(P)
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3 ETF Metascape #{IEER miRNA $8EE GO B KEGC BB E£E

2.4 ceRNA M8 #35iE

T HUA G55 22 5 £ ik miRNA ) 50 5 A
Metascape ¥ 35 2 i 78 27 240 4~ mRNA & 4 7F
pathway in cancer 1 {55 %, FE 5 13 > miRNA
A, W Cytoscape 3.7.2 #4 # pathway in cancer
=53 K circRNA-miRNA-mRNA [ 2% 4], [ 2%
A1 G 321 A5 £ (96 4> circRNA F5 4 .13 4~ miR-
NA 75 85,212 4~ mRNA 95 85) H1390 il %M %
1 degree HE4Z Hii 5 12 #) miRNA 4 hsa-miR-15a-5p .
hsa-miR-138-5p, hsa-miR-3607-5p, hsa-miR-940 #
hsa-miR-34a-5p, UL 4,

4 circRNA-miRNA-mRNA 3 #= [ 4%
21 &, 45 5 X R mRNA ;35 & 45 54X K circRNA; % & 45 S X &
miRNA

3 it

miRNA Jg 9 4 % RNA S0 R 51, BAT 41 4%

S Rt e, EEGE T 5 mRNA (1) 37 JE B IX 45
£, 5] mRNA [ i 5k mRNA B3 7",
miRNA 7] [ K AR B2 8 AE7E , AT HE P RNase 119
WAk L R e, AT R A R K R
e H TR & B T AR 9 miRNA i
2 500 A, T S S i DR 45 90 4% 1) A% 0 B, TE IR
el N E . O | L o N W AN LR - S D S Q|
B S RIE S b R HEEEEM Y, miR-
NA 78 B | 98 R 1 95 9 AR I P 6 9 55 &2 b 9 o
R AR SR, AT AR S — BT B A W An A W
THENE 112 WA TS 0 540 W, DA SR IR v
JPEL

ARG HEF o 8 i 3 B R X HUA S A K fi
e PBMC 1 miRNA 3k K AT R, 45 51 %% M
47 FhELJ miRNA 23K 22 51 4 F0BT miRNA %3k 2%
S i ERGE 2% B 0 4 miRNA A 25 Fh EE, 22 F
T 6 T B HUA W76 A9 A AR &9 . miR-
34a-Sp TEABF 5Tt # 35 b, Sun 251 HE 8 b 2y
Yl ok 5k TS A b miR-34a 40 URATL #Y
Sk, DT Ui /0 B T 1) 02 A 094 0 R 7R 1) i 4
miR-34a 7E HUA Ha] B J& — DRI PEN T 159
DK PR L e 0 L L R AF HUA A G A9 9 9%
F 70 miR-34a MR BEGE B B ST IR
R 565 26 M0 2 % B miR-34a 2635 b9, 01 94
P Sirtl/pS3 {5 5l , 2 5 S AL T 1 40
P o i W F I DR TR 5 2 P 1) T o5 5 e 5 Sy S B
B PR IR 8 45 S B TR, 75 & JRy 3 AR A s IV A 4H 41
IR, fE B4l HUA ff miR-34a J& 75 i 1 #0 1) 98 95
Sirtl/p53 {5 51 % 5 5 A AL B A S 1 H AU
T B — 2 AR AR 1) o

— B miRNA AR T 2 7R [ 9 5005 () T 45
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o Hor ,VEGFA JE A 5 78 AH DG 58 b s 5 1l
FR W v FEE AR O 2 xR PR S A 0 R A 40 T
K22 S F 3K miRNA f $8 35 PR 5 2 4 78 9 AE
20 H 3 S A DG A o B, A I RS L A0 RS B L AR K
VAR A LT A A A AR W R R HUA
255338 miRNA {88 5 AT g 55 8 0 1) & A ke
A, BGENHIR IR B AW BR A A B Ee T, &
— PR TR B A — E WU A B
AR R TRAT IR ST 24 & I HUA J2& A 04 T % b Jgd 1)
— AR R I LS R R RS, HiE N
BLBCHE T UG 338 0 4 56247 . ORI O 5 R R Al
REAE S — 2 AR, 518 AR B b A4 A g 38, =
R G s R R AR R AR 25 R K I
miRNA 7] G824 4> J5 i — 20 BF 58 HUA 5 Jifjgg (0 AH ¢
PR BT 0 B 5 5 ) AU AR

circRNA J&—2& N IR 55 4+ RNA ( competitive en-
dogenous RNA ,ceRNA) , ZE il R A E S NEE
PESR , & & miRNA 25567 88, AT /E A miRNA ) ifF 45
W B4R, D055 miRINA Xof 30 56 DAL 00 o A D, L o] 40
FER 5" MR cireRNA \miRNA B # 3E X
IR 2 6 &, AW 5E if — 20 # & pathway in cancer
{Z 5 &Y circRNA-miRNA-mRNA %% 3538 HUA
Z: 5 g iy & A TR I FE L . AR N 28 0 K
96 4~ circRNA 5 /5 (13 4> miRNA 5 &1 212 4> mR-
NA %5 &, H ' miR-15a-5p . miR-138-5p . miR-3607-
5p .miR-940 Fll miR-34a-5p [ degree HE 44 B HEHT, 7£
AR A CHAEN] . miR-15a-5p 7E 2 Fh
iR T 4% T B L Zhou %570 WF 5T K W HE T
BT P9 B T R 1A B R 5 Bollaert 5B 5 0
miR-34a-5p 5 Z2PESETE (05 R0 -8 09467 T 24 40
X Ni %V g R WT, miR-34a-5p 3 i 01 i 41 26 1
Z AL ) 0 985 % B 5 Li 450 B 52 38 B, miR-34a-
Sp it e CCND1 5 DX i 45 7 98 0 38 48 LT 7%
{28, It #b, miR-138-5p ., miR-3607-5p ., miR-940
Fl miR-34a-5p 7 Mg h L R EZAEH , 2 5 M iE
s e e

il AR FEEENTHEAREI T 25
E A miRNA AT miRNA 7£ HUA s3Ik 95 5. il
AYE B B & 25 38 miRNA LA 5
e 1Y R A2 R TR B UIAE OC , T 2 T ceRNA Fi 44
TRERE M KA 5 8 B (Y circRNA-miRNA-mRNA
M 4% F2 4 HUA 2 5 i i A 4= & T By i 7E AL
il , AT kg A I i — 20 WF 5 5 R A R DG 1 B 8t
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