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The role of miR-216a-5p in HMGBI1-mediated peritoneal dialysis-associa-

ted peritonitis induced by Staphylococcus epidermidis infection
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[Abstract] Objective To investigate the role and mechanism of miR-216a-5p in high mobility group protein-B1
(HMGB1)-mediated peritoneal dialysis-associated peritonitis (PDAP) induced by Staphylococcus epidermidis infec-
tion in mice. Methods Healthy male C57BL/6] mice were selected and randomly divided into control group, infec-
tion group, and infection + HMGB1 inhibitor group, peritoneal effusion and peritoneal tissue was collected for detec-
tion of whit blood cell (WBC) count, HE and immunohistochemical staining; mRNA and protein expression levels

of interleukin-1aq(Il.-1a) , interleukin-6 (IL-6), tumor necrosis factors-a(TNF-o) , HMGB1, NF-kB, and I-kBi were
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detected by real-time polymerase chain reaction (RT-PCR) and Western Blot; bioinformatics prediction found that
miR-216a-5p may bind with HMGB1 and participate in the occurrence of HMGB1-mediated PDAP, and construct
dinfection + miR-216a-5p mimics mice group. relationship between miR-216a-5p and HMGB1 was verified by double
luciferase reporter gene assay, changes in expression of HMGB1 were detected by RT-PCR, Western blot and im-
munohistochemical staining. Results Compared with control group, WBC count of peritoneal effusion in mice in in-
fection group increased, inflammatory infiltration was obvious, expression of mRNA and protein of Il.-1q, IL.-6,
TNF-o and HMGBI1 all increased (all P<Z0. 05); after intervention by HMGBI1 inhibitor (glycyrrhizin) , WBC count
of mice peritoneal effusion decreased, inflammatory infiltration improved, expression of mRNA and protein of I1.-
las 11-6, TNF-a and HMGBI1 all decreased (all P<Z0. 05). The expression of NF-kB in mice in infection group was
higher than that in control group, I-kBi was lower than that in control group; after HMGBI inhibitor intervention,
NF-kB expression decreased, I-kB expression increased (both P<C0.05). RT-PCR results confirmed that the con-
tent of miR-216a-5p decreased significantly in infection group compared with control group; dual-luciferase reporter
gene assay suggested that miR-216a-5p could directly act on the 3 UTR region of HMGB1; compared with infec-
tion group, the expression of mRNA and protein of HMGB1 decreased in mice in infection + miR-216a-5p mimics
group (both P<C0.05). Conclusion HMGBI1 plays an important role in PDAP induced by Staphylococcus epider-

midis infection, inhibiting HMGB1 can improve the inflammatory response in mice, miR-216a-5p can participate in

+ 1029 -

the occurrence of PDAP induced by Staphylococcus epidermidis infection through targeting HMGBI.

[Key words] HMGB1; miR-216a-5p; Staphylococcus epidermidis; peritoneal dialysis-associated peritonitis
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L1 KB4 60 HAdFemEM: C57BL/6J /N R,
W H AR R 2= S s Y s B4 R-1a (11-
To) F1 40 i A E-6 (11-6) | JiH 98 3K E K Z - ( TNF-
o) JHMGB1 % #% 5% ] F-«B(NF-«B) % #% 5% [N F
M A (B $iK, 1 B o [E Proteintech 24w
1% . miR-216a-5p mimics, B ¥ %f B8 miR-216a-5p
NC FoWze 't R i HMGB1 B A4 Fi 5 42 24K, 1 |
GenePharma 4\ 7 ; Lipofectamine 3000 %% 44 i&, 57 .
RT-PCR J % 5637 & . 14 H 3 [ invitrogen A ],
1.2 &Kok

1.2.1 ZHEE a4 JRAEMEE C57BL/6] /N B BE
BLAT L. X B < I s 49 A B R 7K 200 pl, JR
2H < I I S 2R B A BRI I 107 CFU/mL (H]
3. 86 0 BHTIRFR B 107/ mL 1) 3% B2 A BR B A O
T AR K A Bk R G B0 PDAP /) BB A S R
SPAE LK 200 pL, &Y + HMGB1 #5741
s 3 5 3R R % BR A W 107 CFU/mL + Ji i
A H AR (15 mg/kg. 3 T 200 pL A BEER KD .
YL + miR-216a-5p mimics 21 : i 5 15 57 3% [2 % 45
BRI W 107 CFU/mL + & #8 # Jk 11 4 miR-216a-
5p mimics(3 mg/kg, % F 200 pL A ERIK) , FE4
15 H,
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WEARMCH P IRBEE 1 b % s o = A )
Bbric B RO E R TAE M = % F 30 min,
DAB i 7 8 0, 3 K w2 0k S, oK KT )5 S
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1.2.4 Real-time PCR #& | 3£ H %3 {#i F Trizol
270 #e 150 B B HE U RNA, &4 PrimeScriptTM
RT reagent Kit(TaKaRa) 7| & B RNA ¢ 5 ¥ 55
2% cDNA, FA Light Cycler 480 [I 52 B} %¢ )6 5E
it PCR &4, LA cDNA B 47975, 1153 mR-
NA X RSB E. IFHIE 1.

F 1 PCREWNGIYIT I
Table 1 Primer sequences of PCR

519 4 Pk JF31(5°-37)

IL-1a-F TCAGCAACGTCAAGCAACGG

IL-1a-R GGTGCTGATCTGGGTTGGATG
1L-6-F CTTCTTGGGACTGATGCTGGT
IL-6-R CTCTGTGAAGTCTCCTCTCCG
TNF-o-F AGCCGATGGGTTGTACCTTG
TNF-o-R ATAGCAAATCGGCTGACGGT
HMGBI1-F AGGCTGACAAGGCTCGTT

HMGB1-R GATTTTGGGGCGGTACTCAGA

1.2.5 Western Blot #ll & & k%  BUAGFHLE,

FEUl PRI H S H . BCA 20 & I & &
HWE. e &l AR, EHEMAEDT SDS
PAGE HiJK# 4 5 2 . ¥ % & PVDF it 1,5 %0 i fg
Wik B 1~2 h, —$H 4 CH W E . EEHAE W
Franti-1L-1a (1:600) , anti-IL-6 (1 : 1 000) , anti-
TNF-a(1:1 000) ,anti-HMGB1(1:1 500) ,anti-NF-
kB(1:2 000) ,anti-I-xB(1:2 000), TBST ¥ehs. 2R 5
I HRP #5309 =40 (1:5 000) % & 1 h, TBST ¥
i, Ak 2R & (ECL) | BE 6 5% . DA Bractin /E
HWNZ fH ] Tmage ] BAF AT E BT,

1.2.6 WX LEFBBEEELN  HE HMGBI
BB A R (CWT) Fl 28 28 1 (MUT) W56 6 K B4 &
Ak, 1 Lipofectamin 3000 ¥ 45 3L PR ik 5
miR-216a-5p mimics B miR-216a-5p NC Fk #& 4t
293T 4l , 48 h J5 FH WL ' 2 i it 15 56 PR A I &R
25 I s 5N 2R

1.3 it o WmELEE 3K, WA SPSS
13,0 AR 04T B4 43 AT > 22 Al S B0 1E S 40 A
22T B LA 8 £ AR EE (3 £ ) TR, ZREAR ]
FOBCR T 58 R R T 25 43 M & A 1) SR JH LSD-
. DL P<<0.05 A ERAGRITFE L.
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BTG58 L (3 P>>0.05),4 HHLIET. K
U2l /)N BURE s B 1 A0 M B T IR (P <<
0.05), W3 2, HE 346 5 7R %5 B2 /)N BRI B2 20
TCR AR IS I B 2H L5 4 0 B 5 SR 2/ BRI
JIE 30 BH S 1) R E TR L S AE A0 e IS 2 (DL AT 1a)
B A Qe 0 R B 2 T 1o FoXF B2 3
Z (¥ P<<0.05) (L 1b) ; Western Blot il Real-
time PCR 25 7R &L 20 1L-1a,1L-6, TNF-qa [}
HE A mRNA {33528 T X2 (X P<<0. 05)
(WHE 1e, 1d),

F 2 A U/NEIE R S AR (9
Table 2 White blood cell count in peritoneal effusion of mice

in each group (% s)

i BRI 1 40 4

4]
41531 (X10%/L)

XA (n=15) 0.585*0.16

JRYLH (n=15) 1.230 % 0. 29#

J& YL + HMGB1 il F4H (2= 15) 0.833 0, 22b¢

Hra KRG A1 5% B AR LG, P<<0. 001 ;b gl + HMGB1 i)
4 300 2 5 % BRZEAH LG L P<<0. 015 ¢ g & + HMGB1 410 161 70 4 5 &%
YLl A L . P<<0. 001,

2.2 HMGBI1 42 PDAP #5468 #5520 414k 24 e
{6, . Western Blot fil Real-time PCR 453 i 75 , Bt
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7 FE A 4 TR B R B B PDAP AH G I 25 2R

Figure 1 Testing results of mice PDAP induced by Staphylococcus epidermidis infection

2.3 miR216a5p e & HMGB1 %45 PDAP # %

Real-time PCR 453 78, B 4 miR-216a-5p %5
Xof BB ZH B 3 9 /0 (P<<0. 05) (UL 2a) , WL % 2 il
2 45 5 R I 25 2R B 7R , miR-216a-5p mimics 1] fi
FHH HMGB1 B 4 4 45 38 X 5ok (HMGB1-WT)
%6 & WG . T HMGB1-3” UTR X %8 2%
(HMGBI1-MUD) J& & Z &, #/8 miR-216a-5p A
HEMT HMGBI1 ) 3’ UTR X (WL 2b~¢).

Real-time PCR &% L & /x5, B 4 + miR-216a-5p
mimics 2B AW BT m R AEEFAAS
TR L(P<<0.05) (LIE 2d) . S HEUE =g
ZE R P IR, XY + miR-216a-5p mimics 44 HMGBI
FEIR B YL 20 3 55 (P<<0. 05) (UL & 2e) ; Real-time
PCR #i1 Western Blot 45 % B/~ , B Ut + miR-216a-
5p mimics 4 HMGB1 mRNA F14E [ 19 35 35 3 %5 5%
el N R (B P<<0.05) (LI 2f~g) .,
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a:Real-time PCR # ] miR-216a-5p 3235 7K F ;b: HMGB1 3’ UTR 45 miR-216a-5p H %} T 51 5 ¢« W3 36 22 i 417 45 L B
45 5% 5 d: miR-216a-5p mimines B Y55 ;e HMGB1 % 41 1k ¢ 4 [ ( X 400) 5 f: Western Blot #l] HMGB1 # 4 % ik
1505 g:Real-time PCR #{ll HMGB1 mRNA £ 3% /K5 * FR 5 % BEALA L . P<C0. 055 # 3R/8 54 1L . P<C0. 05,
B 2 miR-216a5p # ] HMGB1 £ 5 3 F2 i 4 Bk i B 8O B PDAP AH G K I 45 5
Figure 2 Testing results of miR-216a-5p targeting HMGBI1 involved in mice PDAP induced by Staphylococcus epidermidis

infection
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18 P4 5 %5 (chronic kidney disease, CKD) % ¥
RIGAETE i R ERER R A 13, 425, 36 H %
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(end-stage renal disease, ESRD), 77 B 2 57 "B B AL
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KRR 450005 . #78 HMGB1 76 i B R & e i A
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YL PDAP ¢, HEl M sk ZF 58, ARAMR K
PR, ¢ B2 A BRI /N BRI B4 21, HMGB1 &5k
W5 T 7 s [ B TL-1a IL-6. TNF-o (1) 35 15 th B
B0 ; HMGB1 #1151 T %15 . HMGB1, IL-1a. IL-
6. TNF-o [ R FEARIE S HMGB1 78 3 57 1 4 BR
B PDAP 3Rk FH & Rl 2 5 TL-1a.
IL-6 \ TNF-o M BRI, NF-xB J& — Ff 5 22 1) 12 5% 5%
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K NF-«B 4 3 19 {5 5 30 8% 75 & R 8 7E T R
I TR B I R A R L e - /N TS I A0 A 1
P 9T 55 98 RE P R R AR AT b A dE
HMGB1 4 5 19 RAE R, T-eB 1 B i & NF-
kB G R E AR BEE B RIREAR . NF-«B B9 &
A PR RE TR AN A% v HE T TG NF-«B g,
ABIF 5T K B e A % R R Y 5 NF-kB 2R3k T
I-B F ik FEAG; H 5 R A5 W 4% NF-«B. I-«B 3%
5 R HEN HMGB1 A] DL 3 5% 0 NF-«B /5 19
BEEMEE S L-10.1L-6 ., TNF-o £ L. 2 5%
2 ) R BB B PDAP 1 R A=

MicroRNA J& H K25 20 A A6 47 1% 8 1R 41 B 1
— AR ./ RNA, G 5 #8 10) 37-UTR X 4 i #8
BE PR R L AR [ i 2 5 0 Y 40 i g B 40 A O
TR0 43 16 45 2 Fh 4l i 5k F2 . i3t TargrtS-
acn Al miRDB %t # J&E 2> #7, & M miR-216a-5p
HMGB1 A1 BAE A5 AT REAEAE SR ) /E G &R
HALHE S 3R g e A 5 PRI 5 45 R IE 58 miR-216a-5p
A E A F HMGBI1 i 3° UTR X, miR-216a
BTN Ay 2 S JEE R A U1 () 0 DB g R 53 475 1 o B I v
APRRECY A R R R S 5 R
B RGO I K ARl A S0 ) NF-«B 3 5
(O & 410 ) 9 S Y AR F 5T 4 miR-216a-
S5p i FIBHAK L UE L miR-216a-5p W] 3 % 3% {4 2
BRI UL B PDAP HMGB1 3k, #E Il miR-216a-
5p & HMGB1 (% vk i 42 K+, 3 2o 35 9% HMGB1
5 55 3 2 45 4 Bk F B Ye B PDAP, % T miR-216a-
5p 1E PDAP v iy 7 H S HARAILE ATl i — 25 1 5
it

AW ST /NI T 259 T 90 48 h 54058, IF
P YU 5375 BT U R AR A ] T B9 . WE A7 AE A
T A BB UGS IR T X IR K R R G A
HMGB1 X £ Bz i % 3K 7 J& 44 20 PDAP /)N [ Y
FEVAR TS 5 e R R B — 2B R 5, O Ik S
miR-216a-5p /£ HMGB1 4 5 1) 3 Bz 7 4 3K ] Jak g
 PDAP (g /E F &AL T 2 78 43 il g0 AR 4

L5 TR L 3 R A BR TR AT B RS R
HZ HMGB1 NF-«B 191 1k . I 5 3 R GE A 5 1L~
1o IL-6 , TNF-o 23k /K F-34 5 . i HMBG1 4 41 71
Al HMGB1 . NF-kB 1936 16 UL &% % 5 7
) 2 3k 6] B 3 4 35 miR-216-5p w] B & 41 i
HMGB1 ) 3Ri5 . K, #E0 HMGB1 7 3 5 i %5
BRTA L 2 PDAP & 45 8 2 4E L M il HMGB1 /]
B & ok 8 R AE RN, miR-216a-5p #] @ & 1 [7]

HMGB1 £ 5 35 i 75 % Bk 15 B L 2t PDAP ¥ & A=,
B IR A 5% 2% B2 7 25 Bk T YL 3 PDAP 1) & 4
KB FNA YT $E A IR A B
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