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Abstract: Objective  To detect expression level of miR-27a in patients with primary gouty arthritis
(PGA) ,and to explore the role of miR-27a and its target genes by bioinformatics analysis. Methods Expres-
sion level of miR-27a in peripheral blood mononuclear cells of PGA patients was detected by quantitative RT-
PCR. UCSC genome browser was used to analyze the conservation of miR-27a among different species. Combi-
ning with the gout related genes of GeneCards, TargetScan, miRDB and RNA22 database were used to predict
the intersection target genes of miR-27a. Then GO enrichment and KEGG signal pathway enrichment of miR-
27a target genes were further analyzed. Results MiR-27a expression was significantly reduced in PGA pa-
tients,and its sequence was conserved highly among species. These target genes were predicted to be regulated
by miR-27a and associated with gout,including MAPK14,RFX3, ABCA1,HS2ST1,ENPEP,CACNA2D3 and
other genes. GO enrichment analysis revealed that the target genes of miR-27a were involved in a variety of bi-
ological functions such as cell metabolic regulation and response to external stimuli. KEGG signal pathway a-
nalysis showed that the target genes of miR-27a were significantly enriched in a series of signaling pathways
including MAPK signaling pathway,cytokine-cytokine receptor interaction,diabetes pathway and aldosterone-
regulated sodium reabsorption pathway. Conclusion MiR-27a maybe directly regulate its target molecules as-
sociated with gouty arthritis, mediate various signal pathway networks, thus participate in mechanism of in-
flammatory immune response in gouty arthritis.

Key words: miR-27a; gouty arthritis; target gene; GO enrichment; KEGG signal pathway

x  EEDE .M PAMRREZSSFIFEH (19PJ200) ; U4 R 78 A B &g -G BB H (18SXHZ0513) 5 )11 b & 27 B Bt i 2= Be B 4
KRR H (2020]C001,2020ZD022) o
EFEE N A LA, EENF R R,  ©  BEEE.E-mail.axw_strive@163. com,
M &BE K https://kns. cnki. net/kems/detail /50, 1167. R. 20220418. 1348. 004, html(2022-04-20)



+ 1298 - i EFHIER 202255 A% 19 %% 10 ]

Lab Med Clin, May 2022, Vol. 19,No. 10

I KU MLAA I RS AR 1 25 L i Bk R 7K - e 82 T
TS B B 40 PR R 3 (MSUD AR BT it IF LR T 41 4
ME MR R E &R R ARk BEE L
T A AN W4 o 0 U R R R R LR, B
BM I R WL L 22 2 - ELIR KUK 9 4 % AT 1) A6
L% R MSU A i T BUR e X % 2 1o o 22
Wy 5 A AR XU BIL R B A B A B 0 43 T AL
il 7 A 5 4 BH L A 2 E AR R R R A )

/N RNA(miRNA) & —JE i 22~24 PLITIR
1 e B R SR R E e %/ RNA L Bt 5
mRNA /) 3" 35 #% X (3" UTR) $5 5 1 45 & W i 8
mRNA F(E) M mRNA B %55 K Bk, 175
SR PRES . ZWEE R miRNA 7855 K& % L
il A O b R 4 R YD miR-27a fE B M OE A
R RRGVEA BRSSP R A R ST R
IR miR-27a 5 R M N OB M O, BEA IR &R
B, miR-27a 7690 KB & AR AR 50 Rk LT REVE N
FAE GUE R R TS 5 0 KUY 58 e i I L
598 WU A AH G 1 1 R0 43 1 BIL I AN T R L AR B
giiz AR B2 0 B 7 i B miR-27a 1B F (1) 41
R HHR L AT GO B M KEGG 15 53
% E AR M L M RS G 88 N AT 9 4 A B O 4K i
KR s
1 #EMEFE
L1 — gkl B N0 2 B B S g XU 6o 2 B
S 20 41 55 PR IR R R UM G T R (PGA) BB 40
A PGA 41, 20 B 44K fidt % 55 1 49 A ft e xof B 41
H ,PGA 1B 4RI (44, 30+ 13, 27) %, fd HE X FR
HE AR (47. 7012, 65) %, B AE R L, 2 F
TG it X (P>>0.05),

1.2 hik

1.2.1 miRNA K >R H AR 8 I bk B 40 i 4 2
T ORI 23 /D % A FR A I A4~ 4% 4 il (PBMC)
778 H Trizol il & (3£ E Invitrogen 22 A]) —

AR BN SM A I 5 % 40 B B RN [A] B 48 4h
G366 BE G AT R BEI 22 . 2R ] TagMan MicroRNA
Assays I F & (£ EH Life Technologies 23 &) ¥ miR-
27a Wik 5%y cDNA IR LW 9Ot E i PCR BEAT
P K ek, LL U6 N2, ™ 4 1 BH 45 45
N TE BRI AE . R 2 %% R T miRNA A9 41 XF
FKikiE,

1.2.2 miR-27a 6 NS H DR 21 v i 0 8 B A 57 1 43
Br i H UCSC %t 4 7 4 3 F 1. B Chttp: //ge-
nome. ucsc. edu/) T miR-27a 7E N ZEHE K 4 v 19 faf
B A AN R (] 1 8 5 5 a3 A DR S
1.2.3 miR-27a #MILH G E W TargetScan Cht-
tp://www. targetscanorg/) L #E & , miRDB Chttp://
mirdb. org/) B & E A1 RNA22 Chttps://cm. jeffer-
son. edu/rna22/precomputed/) FHE FE 7 BN miR-
27a #0 F A, [6] B} 32 F GeneCards %% 4§ £ Chttp://
www. genecards. org/) £ 1] 5 I X & I AH 5 1 95 s ik
PR A T B 45 S i T SR N 4 FRBCHE A Y T
S5 RN N 59 MR AH G HY miR-27a $EIE LA
1.2.4 miR-27a $IEFE Y IIREER N DAVID %
Y& (https: // david. nciferf. gov/) %t miR-27a 5 4 3%
WA G #HAT GO & % 73 B fl KEGG 3@ #% & 4 73 17
GO & £ Ura 55 4 Wy i 5 4n ML 20 53 Fn oy 1 Zh g

1.3 GEifepub B R A SPSS17. 0 B Bt ot 17
St W AT EIES A IR TR, 2 £ RoR L4l
[ H R ) ¢ K8, B P <<0. 05 N 22 %A 4 it
2 & R

2.1 miR-27a 76 N JEIE R A b 19 07 B PR ~F 1 43
B W UCSC % A 7E 28 4R AR 3R L miR-27a 76 A
KIENA P WA E (K 1), miR-27a & AL T A%
19q13. 12 a4k |- chr19:13 836 440—13 836 517 fif
BRI 78 bp, B H BT HI/E N RERE ., K
T R B J\ﬁ\ﬁﬁ\ﬁ%%ﬁ*%%&:ﬁﬁ‘o

Scale mhl“l
chrtg: | ngeus  neel  nemes  nwew e

{ g
LT Y Y| nwsmI

newas|  neasol  wessl  nweso] s

B&Ban)
7>CTGGGGGGCGGAACT1AGCCACTGTGAACACGACTIGGTGTGGACCCTGCTCACAAGCAGCTAAGCCCTGCTCCTCAG

Reference Assembly Fix Patch Sequence Alignments

chr19_ML143376v1_fix

MIR27A [l

ENCODE Candidate Cis-Regulatory Elements (cCREs) combined from all cell types

ENCGODE cCREs

H3K27Ac Mark (Often Found Near Regulatory Elements) on 7 cell from ENCODE

Layered H3K27Ac

4 100 vertebrates Basewise Conservation by PhyloP

Cons 100Verts

-0.5_
MultizAlignments of 100 Vertebrates

Gaps

Human C TGGGGGGCGGAACTTAGCCACTGTGAACACGACTTGGTGTGGACCCTGCTCACAAGCAGCTAAGCCCTGCTCC
Rhesus CTGGGGGGCGGAACTTAGCCACTGTGAACACGACTTGGTGTGGACCCTGCTCACAAGCAGCTAAGCCCTGCTCC
Mouse G AGGGG - GCGGAACTTAGCCACTGTGAACACGACTTGCTGTGGACCTTGCTCACAAGCAGCTAAGCCCTGCTCC

Dog CCG6GGGGCGGAACTTAGCCACTGTGAACACGACTTGGTGTGGACTCTGCTCACAAGCAGCTAAGCCCTGCTCC
Elephant ( CGGGGGGCGGAACTTAGCCACTGTGAACACGACTTGGTGTGGACCCTGCTCACAAGCAGCTAAGCCCTGCTCC

Chicken

X_tropicalis - -G AGGCGCGGAACTTAGCCACTGTGAACAGGTGC

Zabrafish

AGTGCTCACAAACAGCTAAGCCCTGGGCCGCCG

1 miR-27a EEE AR WA ENRTFESHT



MBES SR 2022 4 5 A% 19 %% 10 ]

Lab Med Clin,May 2022, Vol. 19,No. 10

+ 1299 -

2.2 miR-27a 7 PGA &AM FRIE N H L%
JeE i PCR WA PGA 20 g BEXT B8 41 PBMC
miR-27a B9 A X 3% 35 K F, 45 R B8, miR-27a 1E
PGA 41 iy A XT3 35 /K SF B B AIK T il Bl X i

M, 2ZRESHFE L (P<0.05), WH 2,

1.04
P<0.05

I
o
1

I
IN
1

miR-27at@xt FTikK T
o o
R 2

o
PGAZE fERxTEE4A
& 2 miR-27a ¥ PGA AFE BE X B A R FRILKF

2.3 vk 5 KA S miR-27a #EE A R
TargetScan.miRDB 1 RNA22 ¥4 43 5 Hil miR-
27a W IL B, SR 5 % miR-27a #1354 45 S e ss 4k, 4t
3] 585 MBFETAIE AL . AN FE GeneCards %X
5 22 vp 2 9 5 08 XU 8 A DG 38 R 3k 980 AN SRR, B
GeneCards 4 ¢ T 15 3 [ 5 585 /N 7 4 45 #E L A
PR BAS &, B 415 3] MAPK14, RFX3, ABCAL,
HS2ST1.ENPEP #l CACNA2D3 %4t 33 4~ 597 K
RIFM N miR-27a #EAEH . WK 3,

2.4 WMFLILEA GO BESW X595 K LK
K miR-27a $E 3 i — L #H17 GO & &£ 431, GO
BT R miR-27a Y0 L R W 3 AR B AR

I
o

Yy RV T A AR R T A AL A AR 2 A
Eet7/Buns N sk 7/Bo R LK CRPO R\ TE Qi RN S
AR A 28 2 At W o ad b s e 4R 05 A0 S
AR | ML 5 R A0 R SR K A0 i R A 40 L 2 O

BERAVIMEGY G B S I T4
FESTIRE, WK1,

GeneCards

N RNA22
& 3 miR-27a $0E EH F

TargetScan

2.5 TR PE KEGG {5 S & %59
KR I A B miR-27a $E 3 K #E — 2 3 17 KEGG I
AE = 4 20 . KEGG {5 53l B 40 A7 i 75 s miR-27a 1Y
AL R 25 5 4R T MAPK {5 53 5 L 5 A ¢ 38 %
Rapl {55 38 % . 40 i X 40 i I 7 2 (A BAE AT
4 i 22 BRI 5 A5 538 B L 2D A B i BB PR
30 [ RIS [ o ) AR G B . LR 2,

*x1 miR-27a FIMIMERE GO EENMER

GO %5 2R n F A P
A
G0:0065007 A iy 29 ABCA1.RFX3.MAPK14 % 0.009
G0:0050789 He Wk AR Y 27 ABCA1.RFX3.MAPK14 % 0.022
G0:0050794 2400 3o A 9 25 ABCA1,RFX3,MAPK14 % 0. 044
GO:0071704 Organic substance metabolic process 24 ABCA1.RFX3.MAPK14 % 0.021
G0O:0048518 Positive regulation of biological process 23 ABCA1.RFX3,MAPK14 % <20. 001
G0O:0032501 Multicellular organismal process 23 ABCA1,RFX3,MAPK14 4§ 0.001
GO:0050896 Response to stimulus 23 ABCA1.ANK1.MAPK14 % 0. 009
G0O:0006807 Nitrogen compound metabolic process 23 ABCA1.RFX3,MAPK14 % 0.017
G0O:0044238 Primary metabolic process 23 ABCA1,RFX3,MAPK14 % 0.028
G0O:0043170 Macromolecule metabolic process 22 ABCA1,CREBRF,RFX3 % 0.013
2 it 20 53
G0O:0009897 External side of plasma membrane 5 ABCA1,ENPEP,IL6ST % 0. 009
G0O:0009986 Cell surface 7 ABCA1,ACVR2A .ENPEP % 0.010
G0O:0014731 Spectrin-associated cytoskeleton 2 ANKI1,.EPB41 0.010
G0:0098552 Side of membrane 6 ABCA1.ENPEP .EPB41 % 0.010
9> T UItE
G0O:0005488 et 32 ABCA1,RFX3,MAPK14 % <20. 001




« 1300 - B EFEIEKR 20225 A% 19 %% 108

Lab Med Clin, May 2022, Vol. 19,No. 10

gxR1 miR-27a FIMEERE GO EEIMER
GO %' SR n FE A P
G0O:0097159 Organic cyclic compound binding 23 ABCA1,RFX3,MAPK14 % <0. 001
G0O:1901363 Heterocyclic compound binding 23 ABCA1,RFX3,MAPK14 % <20. 001
G0:0043167 Ion binding 21 ABCA1,ACVR2A ,MAPK14 % 0. 001
G0:0005515 Protein binding 21 ABCA1,ACVR2A MAPK14 % 0. 003
G0O:0003824 Catalytic activity 16 ABCA1,ACVR2A MAPK14 % 0. 050
G0:0043168 Anion binding 15 ABCA1,ACVR2A ,MAPK14 % <<0.001
G0:0000166 Nucleotide binding 12 ABCA1,ACVR2A MAPK14 % 0. 001
G0O:0097367 Carbohydrate derivative binding 12 ABCA1,ACVR2A . MAPK14 % 0. 001
G0:0003676 Nucleic acid binding 12 CREBRF,CTCF ,RFX3 % 0. 032
x2 miR-27a MM EH KEGG ESEE O
i % = N n FHe A P
hsa04010 MAPK {7 5 i 5  CACNA2D3,HGF,INSR.,MAPK14,PDGFRA  0.015
hsa05200 9o R AH G T B 5 HGF,IL6ST .LRP6 ,NCOA1 .PDGFRA 0.038
hsa04015 Rapl {753 i 4 HGF,INSR,MAPK14 ,PDGFRA 0.022
hsa04060 41t A -4t i R 2 AR AR R 4 ACVR2A HGF,IL6ST,PDGFRA 0.038
hsa04550 T 40 M 22 i v 8 45 {5 5 1% 3 ACVR2A.,IL6ST .MAPK14 0.038
hsa04950 T AR R 9 TRME DR O 3 2 HNF4G,NR5A2 0.038
hsa04960 R[] R 4 ) ) 0 T WG B 5 INSR.KCNJ1 0.038
3 9 it WA 22—, p38MAPK {5 53 # 15 R 1k 5 i 8 45 % 1)

miRNA 1R 4% 53 F, Al [R5 0  5 2 4~ $8 L A
Z: 5 15 Wy A 0 M1 B A 3 R T, DT X 00 R
eI AT A SO R YR A
R, miRNA 5508 DiGe 2 I8 L 2 R M R E 5
Fl B Sk o601, g UCSC 3 H 4 7 28 K
PEA AT miR-27a 4 B2 ¥ 51 78 2 A R b 5L v B
5P PN R AR S AR W BERAR A W AE R B AR Y
Uifie. ANBFEERT PGA 41 AN fd 5 X B 4] miR-27a %
NIRRT TR, K IAE PGA 4l miR-27a B A
Fe TR B il 0T A 2 B G PR ARG L 5 2 T A A
GERH i — R miR-27a A BEAE 48 5 71 9
P DAL 75 9 RV 98 i 988 i vy ok A8 v e 391 o A

Jo it — A BT miR-27a 2 5 98 KA IE e E IV
HH G B HE 431 AL L 1 B 00 R L R, AR 5 iE H
TargetScan.RNA22 il miRDB 3 /™ FH % £ (1% i 5L
PRI 3000 R0 BB 3 A AR A S ) 0 Y R A O 2
H RIS TRV A AN [R5 3 I 22 #f B2 43 A, LA 3 58 il
R AT T N N 1 RS LA B 7/ R SN Oy R e 1R
RO FE A GeneCards BUHE 2 o0 5 9w XUAH 58 19 3£ R
B A o B, BOAS 4B B 475 3] MAPK14, RFX3, AB-
CA1,HS2ST1.ENPEP,CACNA2D3 % 33 M 7E Y
IR, MAPKI14CHI p38a) J& p38MAPK % # % iy

MK, HFF BN, p3SMAPK {5 5 1 % & 5 5
MSU 7 5 19 S 40 M 11-8 3k, 78101 2 5 0 KM 56
TR RN R A PR 4 3 TN 41 G B A A
(GWASWFFEH & B, RFX3 J& 0 B A B A 19 I &
PR A S BE T RFX3 |y 25 B 40 43 % , 7] 4%
B B0 7 W OBl R TR T A D X, R A R IR
TS S B A Th e, RS AR EE S S
I 8 Y A Y 25 L AN A3 L 42 52 o I 4 ) AR
T DR BRI A5 B » T ELRE Wi R R A HETIE . 9k, RFXS
AT RE g | RS 5y B 4 I T BB e B . DT 4 B A] 4
5 | 7 #5 PR T2 I E R KL

GO BHE4Hr W, miR-27a ¥ 5L 77 75 40 s 4%
TR T BT A S N A 2 Bl AE W) T RE .
AU T AR P R 0 5 MR A a0 25 L B PR R
T /0 Jir 0 = PR R Il AH OG , 85 PR R I AE BT B
MSU 3t B AT A S b 500 3 I &2 51 8 R P R .
KEGG il % & % 70 7 5 /8 . miR-27a 7] fig i 1 7 4%
MAPK {5538 #% . 40 i P 740 i I 7 2 7R 48 B4
TRV [T )4 T Py ) o R S BB 5 R A ) 2 I RE
MAPK {55 38 F§ 4 — 28 I 20 IR 45 IR . 77 LA 48
HME = B3R AR NG, B 45 ERK1/2 MAPK., JNK
MAPK. p38MAPK 45 % 1k i #£. H mi o 5% & 8.,



I E G 0K 2022 42 5 A% 19 %% 10

Lab Med Clin,May 2022, Vol. 19,No. 10

« 1301 -

ERK1/2 MAPK.JNK MAPK # p38MAPK i fi% #J
PR RAEA A A 7 1L-8 A=k, H & 5% MSU
B 1L-8 F st kS MSU %
1) A% AN AR AR g B rpep R AN R 1 90 %6
K A 118, i K PR 41 A 35 1 30 26 1 0T A =
PR KB OC W & B 0 e B AL Y
MAPK14 J& miR-27a T I $8 5& P , 5 28 5 4 000 9 X
PERATRZ MSU H UG » miR-27a JE [H 2 35 7K - (%
1% HAE A 98 0 T v 8 5 R 38 ) 4 T MAPK14,
MAPKI14 7€ ff KM ¢ 7 & & & 3R ik . MAPK14 £
p38MAPK il [ 5 A% 41 11-8 ik, 1L-8 #i%
PR A A I 32 10 B OC A T R R R . I AR
SRR BIFSE I, TL-1 . 1L-8  TL-10 25 240 i DA 76 9 XU
KR KA R R & B AR, miR-
27a Z 5 40 M R 740 M R ¥ A2 0RO BVE R, R O
miR-27a A G838 3 40 M P 540 i B 7 52 14 A0 5 7R
2 55 AR OG5 AR 0 & s ML . T T 42 o) ) 4
TR G 2K Al 2 5 R B IR A 483 405 20 T 52 i) EE %y )
AR R PR TR 19 B B » T L 52 M PR 1% 1) HE Mt , miR-27a
AT BB A 2 5 R ] R 4 1 A 0 i W e o 4 i ) 4
5 | A v DR 1 I RE 1R XL

ABIE S8 3 AR ) AE 5 HT S miR-27a 7R
DA e 82 J 1o A G B B8 43 1 BIL TR S 45 2R 3R W] miR-
27a 7] AE3E o ¥ 22 A~ 5 9 AR e A OC 1 B R IR 5
i) 22 5 {5 5 38 6 1 I 4% 0 1, DA T 2 5 98 XU R E 9 28
FREHLED 3 — 25 miR-27a 4595 XU 48 E e 58 2 I
BL B RUTR 97 8 A 4R A T 58 A A 4l .

&%k

[1] DALBETH N, MERRIMAN T R.STAMP L K. Gout
[J]. Lancet,2019,5(1) :68.

[2] GUOJ,ZHAO S,RHEUMATOLOGY D O. Necessity of
health management in the treat-to-target therapy of hype-
ruricemia and gout[J].J New M,2017,48(6) :365-368.

[3] FRIEDMAN R C,FARH K K,BURGE C B,et al. Most
mammalian mRNAs are conserved targets of microRNAs
[J]. Genome Res.2009,19(1) :92-105.

[4] DALBETH N.POOL B,SHAW O M.et al. Role of miR-
146a in regulation of the acute inflammatory response to
monosodium urate crystals[J]. Ann Rheum Dis,2015,74
(4):786-790.

[5] JINH M,KIM T J,CHOI]J H,et al. MicroRNA-155 as a
proinflammatory regulator via SHIP-1 down-regulation in
acute gouty arthritis[ J]. Arthritis Res Ther,2014,16(2) :
R88.

[6] Kb 2330, sk 4k, 4. & M W i/ RNA-223
FIRAE A B HG R3S SCLY . A RO 2 2% 7k, 2017, 21
(3):167-171.

(7] ff=ze, E4e il # 4 7, %, miR-27a, miR-146a 1E 15 P
KRB W IR A b i R Rl R LT . S E A
Z4i5.2013,29(9) :1416-1419.

[8] ZHANG H,HUANG X,YE L,et al. B cell-related circu-
lating microRNAs with the potential value of biomarkers
in the differential diagnosis,and distinguishment between
the disease activity and lupus nephritis for systemic lupus
erythematosus[ ] |. Front Immunol,2018,9(2) :1473.

(9] Z=7 7, #ivkok, 7, 5. J5 TR WUPE Gy 8 B 3%
miR-23a, miR-24-2 Al miR-27a 9 % ik /K F K 4 55 4L 1
(1. b BE 2, 2019, 25(8) :1233-1237.

[10] ESTEVEZ-GARCIA 1 O,GALLEGOS-NAVA S, VERA-
PEREZ E, et al. Levels of cytokines and microRNAs in
individuals with a-symptomatic hyperuricemia and ultra-
sonographic findings of gout:a bench-to-bedside approach
[J1. Arthrit Care Res,2018,70(12):1814-1821.

[11] E4kn. 5% . miRNA 55 561 5 9 3k J b 72 19 A ¢
PELT]. h EH R TR ST, 2019,23(24) :3875-3881.

[12] T IR AR AR e , 25 Mo UM G 1 S gie o R
g L BIF 5 1 e (T ], KU 5 0G5 48,2012, 1(4) :52-55.

[13] LI C,LI Z,LIU S,et al. Genome-wide association analysis
identifies three new risk loci for gout arthritis in Han
Chinese[J]. Nat Commun,2015,6:7041.

[14] AIT-LOUNIS A, BONAL C,SEGUIN-ESTEVEZ Q, et al.
The transcription factor Rfx3 regulates beta-cell differen-
tiation, function,and glucokinase expression[ J]. Diabetes,
2010,59(7):1674-1685.

(157 FRA BRI R 8 PR IR L AE FV XU RS 382 4% A AT S gk JRe [T .
1% ,2016,38(4) :300-313.

[16] 4= t. B W 240 i SOz 38 4 0% MAPK {5 5 38 B 75 %
THP-1 41l 7 4 TL-8[DJ. i FH . B4 K2, 2015.

[17] LIU R, AUPPERLE K, TERKELTAUB R. Src family
protein tyrosine kinase signaling mediates monosodium
urate crystal-induced IL.-8 expression by monocytic
THP-1 cells[J]. ] Leukoc Biol.2001,70(6):961-968.

Clicfs B 31 :2021-09-01 & 18 H . 2022-02-27)



