e 168 - HHESF 2022 %2 A % 34 5% 238  Med ] West China, February 2022, Vol. 34,No. 2

L

miR-583 #0 [FiF3= DDXS {E3f HBV S 4&|f1%K %

%cgéé i&ﬂéz FHRE Fa
R 1. B

CTE BRI A Brrbuls s 2. B2 MBI BRI 2 L T B 4RI 750004)

[FHEE] BH K3 miR-583 A AN Xma(HBV) A4 . KA Hmi X ERANG . ik WHRIMZIAFE
it HepG2 . A# 4% HBV & & 69 T %% @0 6 HepG2. 2. 15, 55 4% HepG2. 2. 15 4 & & 2 FA 20 NC-siRNA 28 (4§ NC-
siRNA) & miR-583 siRNA #1 (4 % miR-583 siRNA), % it 3% £ % & PCR(gRT-PCR) #% # M miR-583 ,DDX5 mRNA &
HBV DNA #£i& , BB % 9% (ELISA) & m TR M K %4 s 3R (HBsAg) . TR M X % F e 3R (HBeAg) Ak R F, %
& Bk 4E miR-583 5 DDX5 thded % 4., R 5 HepG2 mienrt , HepG2. 2. 15 48 o F miR-583 & ik K-+ 8 ¥
F & (P<<0. 05),DDX5 mRNA % i K F 8B F KK (P<<0.05), 5 NC-siRNA 2848+t , miR-583 siRNA 28 HepG2. 2. 15
20 i miR-583 & ik K F 2 % K AK(P<0.05),DDX5 mRNA % ik K F 2 F 7% (P<<0.05), i L& + HBV DNA,
HBsAg.HBeAg % ik K -F B F KK (P<0.05), Target ScanHuman M 35 77 M| & X 3% % & B 55 1 4 £ 3 B &, miR-583
5 DDX5 A aiAiEX A, &% miR-583 442t HBV Z 4 &k, TH 5 e @74 DDX5 A ik A X, F A miR-583
RE T4 HBV 4 K&,

[£4#@] miR-583;DDX5; LR A £ a4 L4 Rk
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MiR-583 targets and regulates DDXS to promote HBV replication and expression
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[Abstract] Objective To investigate the effects of miR-583 on the replication and expression of hepatitis B virus
(HBV) and related mechanisms. Methods Human liver cancer cells HepG2 and human liver cancer cells HepG2. 2. 15,
which are stably transfected with HBV virus, were cultured in vitro. HepG2. 2. 15 and divided into blank control group,
NC-siRNA group (transfected with NC-siRNA) and miR-583 siRNA group (transfected with miR-583 siRNA). Real-
time fluorescent quantitative PCR (qRT-PCR) method was used to detect the expression of miR-583, DDX5 mRNA and
HBV DNA. The enzyme-linked immunoassay (ELISA) was used to detect the expression levels of hepatitis B virus
antigen (HBsAg) and hepatitis B virus e antigen (HBeAg). The dual luciferase method was used to verify the targeting
relationship between miR-583 and DDX5. Results Compared with HepG2 cells, the expression level of miR-583 in
HepG2. 2. 15 cells was significantly increased (P<C0.05). and the expression level of DDX5 mRNA was significantly
reduced (P<C0.05). Compared with the NC-siRNA group, the miR-583 expression level in HepG2. 2. 15 cells IN the
miR-583 siRNA group was significantly reduced (P <C0.05), the DDX5 mRNA expression level was significantly
increased (P<C0.05) ., and the expression levels of HBV DNA. HBsAg. and HBeAg in the cell supernatant were signifi-
cantly reduced (P<C0.05). Target ScanHuman website prediction and dual luciferase experiment results showed that
miR-583 and DDX5 had a targeted regulatory relationship. Conclusion MiR-583 can promote HBV replication and
expression, which may be related to the targeted inhibition of DDX5 expression. Down-regulating miR-583 expression can
inhibit HBV replication and expression.
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R R S 7™ i fes B N ZS A BRE 1) 4% 1 P 5 0 -
575 JELA 2, BT 46 9% 7% (hepatitis B virus, HBV) i e 2|
L MK R, R HBY BRI T
HBV J& Y (1 5 & % B2 A5 2. 4 {2 N
HBV™ | W55 % B, 18 ¥ 2 B fF & (Chronic hepatitis
B.CHB) B # (k) HBV & il 25 0% LA (1) G 98 i B2
B 755 JHF B IR 40 A 9% Ak L B 5, 53 CHB 4k &
JH-EF 4 Ak, A A6 00 H 40 M g S5 8 5 . ™ B fe Bk
AR ik HBV &6 # ik i 5697 &
M CHB B EF B, 4R E M./ RNA 1
miRNA A 7254 5% J5 K 18 W VE R . 2 5 LR 1 £ Fi
AR G ERHLAH] L 7E HBV B v i V8 18 5 1 AT
F . Zhang & WF5E K B, miR-583 7 CHB AN i)
R RE i R AR 22 S Rk . RNA i B2 5E s DDX5
(DEAD box helicase5) &2 DEAD EAZX KGR R . &5
RNA (44 B 55 3 K i, 78 2 Fh s b i 20k, 16
HBV & #  |a] g F 3§87 . TargetScanHuman M i
7R miR-583 . DDX5 £7 78 8l ) 25 & o7 45, AP ] 3
KRMATIN. A5 TEHR T miR-583 §E [ ] ¥
DDX5 kXt HBV & il . 25 B9 5 . Bk 25 4R 5

Wmr.
1 #REAE
.1 EERH AMFEAIE HepG2. AFaH HBV

95 75 1 F 9% 40 e HepG2. 2. 15 (48 5. YS-0075X.YS-
2193X) W [ % [ sciencell; DMEM ¥ 3% 3 (%% 5.
PM150210) 1y A B 4t 3 28 ) BHEA BR 2> 7] 5 TRIzol
A (525 - abs6015D) Wy [ 22 40 {5 C L) AR W B A
BR 2y 7] s miRNA 52 B} 3¢ )6 € = PCR (quantitative
real-time PCR, qRT-PCR) & #| & (1% 5. AOMD-
QO050) 1 H 3 E GeneCopoeia; SYBR qPCR i 7| &
5145 :BK2200-2203) g H A WL FHAE Y HARA R A
7] ; Lipofectamine™ 3000 % 44X ] (#% 5 : .3000015)
) 8§ & & Invitrogen; N LB BF R W7 s TR (Hepati-
tis B s antigen, HBsAg) . Z BT R %5 B e $L )7 (Hepa-
titis B e antigen, HBeAg) i B¢ 2 % (enzyme-linked
immunosorbent assay, ELISA) if 7] & (& 5. CSB-
E10089h-1,CSB-E13557h-1) iy [ I ¥ 1 42 A 4 B} 4
ARl HBV DNA A I 51 &5 (68452 1529377106)
Wy v R Sl e 3 A B 2 ) 5 XU Ol 3R T i 4 Kk
DR I 38 70 4 (52 5. 11402 HZ60) W [ | ¥ 97 752 52k
AMRAH,
L2 FEAG  EE R (S MIR-262-PC) I
H HASFA T2 w5 B bR AL (8145 . SPECTR AmaxM2e)
g A 3% E Molecular Devices 2 &) ; 32 B 2 # PCR X
(Rotor-Gene® Q) H 2 E QIAGEN AH,

1.3 SEE ik

L3.1 Zfadsse K HepG2, HepG2. 2. 15 40l B4
FEFIMA 10 % i 28 7% i) DMEM K5 37 56 op, i 7
JBER 37°C (COL MRS ECH 5 0o 11 20 i 55 24 vh B 5%
YN Bl A Rk ) 80 %0 i, FH Al B O AL L 12 AR
3 W UMM B 40 M T 5 5

1.3.2 qPCREHKM  HepG2,HepG2. 2. 15 4 g rf
miR-583.DDX5 mRNA # ik, ¥ HepG2. HepG2. 2. 15
0 M Tl T 24 FLAR AR BE S 1. 0 X 10° AN /AL, H5
% 24 h, TRIzol P42 HepG2.HepG2. 2. 15 4l
A RNAL S A0 | F R A8 P 35 A W I vl Dk I 2
RNA VB | 4fi fE J 56 &k 0 5% 5k 7% cDNA 5, 4% ff
qPCR 5 & 36 W] 43 i 47 qPCR | B, 2 2 ik i 5
miR-583,DDX5 mRNA % ik /K ¥, miR-583 J& H Py
% U6 5|4 .DDX5 K H N % GAPDH 5148 LA
T BE 25 A BRA A & R 5 514 . miR-
583 I AR P 95°C Wi AR M 30 s, 95°CAE M 15 5.60°C
B AKAEAf 30 s, FAFEF 40 R s DDX5 W F2 ¥ : 95°C fil
M 30 s, 95°CAEME 5 s, 60°C IR K FEAH 30 s, FLAF IR
40 W,

1.3.3 HepG2.2.15 4l 734 ¥ HepG2. 2. 15 4
MOFEFP T 24 LA 0B 2 1. 0 X 10° A /4L, 55 5%
Y0 A A B 80 06 I E A L Yk . I L AS N IR
40 . NC-siRNA £, miR-583 siRNA #1, NC-siRNA
20 .miR-583 siRNA #1{#i f] Lipofectamine™ 3000 %%
YU ) 4% Y NC-siRNA Hil miR-583 siRNA , #f Y 4 s
$# 18 Lipofectamine™ 3000 ¥4 5 3E47

1.3.4 qPCR &M &4 HepG2. 2. 15 i i tp miR-
583.DDX5 mRNA £ ik HepG2.2. 15 4 b6 L 5
FigR 24 ho#ic M1 302 i R AP 3R L qPCR 46 0 2%
2] HepG2. 2. 15 4 it F miR-583.DDX5 mRNA ik
KAF 27 R RIR

1.3.5 qPCR ¥4 45 41 HepG2. 2. 15 4 L %5
i HBV DNA /K  HepG2. 2. 15 4l ifg % Yo 5 5 33
24 h, BELO RN IR IR LV 3R L 3. 2 R
A HBV DNA K UK 71 & 17 qPCR., |
FRFF:94°C i 28 P 2 min, 94°C 28 P 10 s,60°C 1B & 4E
it 30 s, ILAFIR 40 K. S L5 H G RG6000 H
St HBV DNA # DAL,

1.3.6 ELISA # M & 20 HepG2. 2. 15 4 ffd I 18 W&
HBsAg #l HBeAg Fik/K¥  HepG2. 2. 15 40 55 Yy
JE R % 24 h, B ORI KT 77 s . #% 18 HBsAg,
HBeAg W 5 77 & Ud B 45 1 19 28 BRIEA T 4 . 7E WA
A F BRI S Coptical density, OD) i, i K h
450 nm , FC B AR AR BT E OD A . 23 i Ar o ih
2,115 HBsAg.HBeAg Fik/KF,
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1.3.7 MIOHEEEIE miR-583 5 DDX5 (1) # (4]
#* % f#iH] miRTarBase %%/ #1 miR-583 5 DDX5
f285 A 5 L K 8 DDX5 Ry 3" UTR-% 6 5 B 4 1k 3%
& iy A4 A DDX5-WT f1%€ 45 #1 DDX5-MUT)., L
HepG2. 2. 15 4 g & K 41 A B . PCR 47 4% miR-583
¥ %1 . % ] EcoR 1 fil BamH T M 4] miR-583 J 41 1
pmiR-mCherry Jii 7, 16°C i3 7% #4 # miR-583 41 Jifi
K, miR-583 H 4 BTk A7 I % PCR A0 7 59 3iE
SRIGHEEEE 4 ki, ffi A Lipofectamine™ 3000 %% Yt
iR ¥ DDX5-WT,DDX5-MUT 73 51l 5 pmiR-mCherry
kLA miR-583 41 i kb — & §% A HepG2. 2. 15 4
L 4 R OB 't 2Rl i 4 2 R 0 390 6 i B A5 1
AR IEATERAE I 2G5 B, DL K L i O R
il % PE LB 2R 7R 28 6 2R W AE XIS Pk

L4 geitezsr e W SPSS 19. 0 8k F k47 48 it
. FTE BRI R AR 22 (o ) KR A
R K3, 2 41 BRI R 5 22 43 i 4L 1)
PP LL R B SNK-¢ K555 . DL P<<0.05 AR A4
ES-9'@

2 gR

2.1  HepG2, HepG2. 2. 15 41 iy tf miR-583, DDX5
mRNA £i&x 5 HepG2 408 At . HepG2. 2. 15 41
fflrf miR-583 & ik /K F i % F+ i/ (P<C0. 05), DDX5
mRNA Rk i FFEAL(P<0. 05, L& 1,

% 1 HepG2.HepG2. 2. 15 4 il 1 miR-583 ,DDX5 mRNA R X /K F Lt

B(xts,n=6)

Table 1  Comparison of miR-583, DDX5 mRNA expression levels in

HepG2 and HepG2. 2. 15 cells

29 miR-583/U6 DDX5 mRNA/GAPDH
HepG2 41 fifl 1.00+0. 00 1.00+0. 00
HepG2. 2. 15 40 i1 2.2440.16 0.234+0.03
t 18. 984 62. 870
P <0. 001 <20. 001

2.2 #5241 HepG2. 2. 15 4 i miR-583,DDX5 mRNA
#ik AN A E NC-siRNA 4] HepG2. 2. 15 41
i rh miR-583 &% DDX5 mRNA 357K V-2 % L4 it
2 Y (P>0.05); 5 NC-siRNA 41 #f [+, miR-583
siRNA 2 HepG2. 2. 15 4f i f miR-583 ik /K V- i
EREARL (P<C0. 05),DDX5 mRNA ik K F 8 E T+ &
(P<<0.05), WL 2,

2.3 44 HepG2.2. 15 # g 35+ HBV DNA /K
ooz X B4 5 NC-siRNA 4 HepG2. 2. 15 4fi il
LW HBYV DNA KPR 22 5 R 1= B L (P>
0.05); 5 NC-siRNA 2 #f I, miR-583 siRNA 4
HepG2. 2. 15 4 §fg I35 & 1 HBV DNA /K F I 3 %
fE(P<<0.05), WL 3.

* 2 £%H HepG2.2.15 #A i1 i miR-583 . DDX5 mRNA 3 ik 7k T bk £
(x*s.n=6)
Table 2 Comparison of miR-583, DDX5 mRNA expression levels in

HepG2. 2. 15 cell in each group

2 5 miR-583/U6 DDX5 mRNA/GAPDH
%5 A FR 1.00+0. 00 1.00+0. 00
NC-siRNA £ 1.02+0.08 1.04+£0.07
miR-583siRNA 2 0.27+0. 0409 2.33+0.1709
F 410. 925 304. 846
P <0.001 <0. 001

528 H AT IRAUAH L .  P<<0. 0555 NC-siRNA 414 Lt , @ P<C0. 05

%3 &4 HepG2.2. 15 4 £ 5 HBV DNA /K F L (xts.n=6)
Table 3 Comparison of HBV DNA expression levels in HepG2. 2. 15 cells

upper serum in each group

EERil] HBV DNA(lg/mL)
75 % i 3.9540. 22
NC-siRNA 4] 3.85+0.25
miR-583siRNA 41 2.1640, 2709
F 99.078
P <20. 001

5o @x A, OP<<0.05; 5 NC-siRNA 41 4{ [t . @ P<<0. 05

2.4 £ HepG2. 2. 15 41 Jifd I35 HBsAg.HBeAg
FKIRKFE  EXEAHA S NC-siRNA 4 HepG2. 2. 15
UM 3 f HBsAg, HBeAg kK 2% % K4 it
7 X (P>0.05); 5 NC-siRNA 4 #H [t . miR-583
siRNA 21 HepG2. 2. 15 4f § I 3% % 1 HBsAg.
HBeAg Fik7KF i FFEL(P<<0. 05), L& 4,

F 4 K4 HepG2. 2. 15 A il k& ik HBsAg, HBeAg & % 7k F (b &
(x*s.n=6)
Table 4 Comparison of HBsAg., HBeAg expression levels in HepG2. 2. 15

cells upper serum in each group

21 51 HBsAg(IU/mL) HBeAg(NCU/mL)
75 X R4 6.2740.53 5.347+0. 32
NC-siRNA £ 6.2140.56 5.29240. 38
miR-583siRNA 41 2. 8740, 2909 4.36+0. 3500
F 100. 439 14. 848
P <20. 001 <20. 001

TE 555 AT IR AH b, D P<0. 05555 NC-siRNA A Lt , @ P<<0. 05

2.5 MHFIEEMEEIE miR-583 5 DDX5 [y [ 56
% Target ScanHuman ®#4 i 78 » miR-583 5 DDXG5
FEFERR M 455 00 00 . UG 3R g S8 B 45 1 o L%
%t DDX5-MUT . pmiR-mCherry i k7 5 4% ¢ DDX5-
MUT . miR-583 & 2 JFi ki # HepG2. 2. 15 4 Jig AH % 5
JER WG M 22 5 R GE it R L (P>>0. 05) 5 55 Hh 5% e
DDX5-WT.pmiR-mCherry 5t 47 (4 41 Ml A LE . 3 e Gt
DDX5-WT miR-583 4 i 47 #Y) HepG2. 2. 15 4il Jfd
AR 55 22 W% Pk 3 PR (P<<0.05) . LA 1, 1&
2.3 5,
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Position 41-47 of DDX5 3’ UTR 5" ... UGUUUUUCAUAAUUGCUCUUUAL. . .

Predicted consequential pairing of target region (top) and | Site | Contexts+ Contexts++ score | Weighted context++ | Conserved branch Pt
miRNA (bottom) type score percentile score length
92 -0.14

[T

hsa-miR-583 ) CAUUACCCUGGAAGG AGAAAC

Tmer-
Al

0.14 0.075 N/A

1 TargetScanHuman [ i 1l miR-583 5 DDX5 s E & & L =

Figure 1 Prediction the targeted binding sites between miR-583 and DDX5 by TargetScanHuman

DDX5-MUT
>
L

=
W
1

0.0 - T
pmiR-m Cherryfi i miR-583 % 4 Ji fu

1.57

DDX5-WT
= —
[ )
1 1

0.0~

T
pmiR-m Cherry/fi i miR-583 41 Jii f

B 2 %48 HepG2. 2. 15 YA M A 3¢ 3¢ S Z B iE M b &%

Figure 2 Comparison of relative luciferase activity of HepG2. 2. 15 cell between each groups

#&5 HH HepG2.2.15 MMM KK EBHFMHILE (xEs.,n=6)

Table 5 Comparison of relative luciferase activity of HepG2. 2. 15 cell

Sl DDX5-MUT DDX5-WT
pmiR-mCherry i k; 1.00=£0. 00 1.00=£0. 00
miR-583 & 41 i ki 1.0540.09 0.3540.07
¢ 1.361 22,745
P 0.203 <0. 001

3 itig

HBV &R F DNA WS . B A 20— 5 T AL
T HBV M) ZRBF 9 K 4k K () JF 25 44k 4
JHF 3 vy 0B 48 i g S5 B RO R 25 YR T R i
T WA SUERIA N HBV, TR 2 1 2Ky %
25 AT AE — o R BE 0 9 1 A2 ] B AT BB A TE T AR
AR AEZE K AFERE R BN A5 R BR A
miRNA A8 i i3 B 7 80 3% B mRNA 590 i) 48 5 3
mRNA B3 4 18 s HHE 3L R 5 536 5 10 3638 K 7 7R Bt
S PR P TR Y G N A R ) R R
B T, BFgE & B 6 HBV R ot #E o
HBV A3 2 H A i 263K 09 7= P05 m HLAA miRNA 3%
Ik DTG I B AR A 0 R 2 R [
M, 7 32 40 miRNA Af 3 5 18] $22 | B4 19 AL 1 8 45
HBV 5 i 3k, I B 40 10 9% 5 RNA #iiif] HBV
AT I e R S T o 3 DR LR O B 2R . ST R
S B 2 AT K 1 AN, B Ik, miRNAFE B
HBV a7 i B AT R A7 09 W AR .

miR-583 J& T 42K F WF 52 (1) miRNA , BEA: & 3L 7F
I A AR D) 98 3R AR Ty TG R4 T AR L AR R R A
ZSpEREDTY . H A WF ST B R » miR-583 7E A [
EAEfE R CHB [ RN 22 %Kik, r a2 5 CHB
PER KT 45 WoR , AR s HBV W 8 19
Y HepG2. 2. 15 1 miR-583 & ik /K - #& AN 9% 41

Ml HepG2 B T+ &5, #27% miR-583 0] 655 HBV %%
R L (HH B AT B HBV {2 3F A B R 2Lk
SR (AL AR AT B2 AL B 1 HBV & 25 (1
YL HLE . LAY HBV J5 . HBV 76 IT 40 i
S 343 W HBsAg.HBeAg Z5bR 40 . X S645 75 11 7k
AL R BE Al HBV & il AKCFEH AR B gE 25 R
7~ R miR-583 #£iAJ5 . HepG2. 2. 15 4 FiE W
HBsAg . HBeAg ik /K2 B % AL, H HBV DNA
P2 DUECIR b 2 BEAR 2R M ] miR-583 FRIA AT LA ik 3
M HBV (925 1 40 WKF M2 DNA & K7 i 4
#l HBV 2235, #E I miR-583 78 HepG2. 2. 15 4ii ffl
Fi5 LA A e R HBV {2 3k [ B 47 22 E B 19 bl
il o

DDX5 J& ATP (4 #F fb i B2 AR 5F 19 RNA
fif TE W 76 N A0 MIA% AL B v iz 3R 58 . 2 5 RNA
BB BYHE e is M RORE R AR B R AN T L T
LM E R RIS i 52 F W], DDX5
Xof i B 1Y 5 EL A 0 HIAE L 0T Be 5 R A A ok o R
TR 0 7 2 PR 4 RNA KA 7 2 M 4] sg mRNA #%
AT AR A R WoR , AR FE HBVY 95 3 (1 )i
AN HepG2. 2. 15 h DDXG5 3 3k 7K ~F- 8 A -8 4
il HepG2 % A%, #2 7% DDX5 7 HepG2. 2. 15 41
i 2235 A2 290, $E78 HBV 95 8 78 HepG2. 2. 15
gDt O S (7 S =g = N2 7 = 0 BT = =
DDX5 F ik (30 . A Y5 B % 3 B 7R miR-583
55 DDX5 7 76 $E 1) 45 G 057 550, FI fig A7 75 0 1] 8 4% ¢
Fo WHICE M LK 45 K R W], miR-583 5 DDX5 7
HepG2. 2. 15 4 g iy SEAFERE ] P4 45 ¢ &2 . mRNA
K 7R 7%, F 8 miR-583 F ik Jm . HepG2. 2. 15 4ii g
i DDX5 mRNA 7K i 35 7+ 5 . 4278 N miR-583 5%
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ko SR K DDX5 Rk &, 0 5 3 HBV
s 1 Al ¥ A A7 2 3
4 Hig

miR-583 ] GEHE [a] f1 ] DDX5 #E i fe # HBV &
il Z2 ik, IF 3@ o F 8 miR-583 Ay 335 1fi 5 8 DDX5
FakTh . vEm AR HBV % 3 2 H L k. N T
CHB 7 (367 #8 sl S fit 1 2 304K 408 .
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