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[(WE] BN KAATHTRFFAR I HFZA(RIRDES ARG LI A NLBESHERE 71 A
(EVTD B wgifEmE, Hik BARKIABEE A-204 2> AT BA THAEH, L2 EBR, T
B xF R RARAEAT A 2, R B A A4 4 10 nmol/L EH A4 48 h Em A EVII(MOI=0.5), %2 ZiLisa
3% 10 nmol/L %2 £ 4L B USP4 it & ik i 4 48 h & Am A EV71(MOI=0.5), 5% /A RT-PCR # | & 20 %8 &
F EV71 mRNA % ik ,Western blot %l & 204w i, USPA T8 FFER [ (RIG-1). Z& B okt iR
5(MDA5) \LGP2 & 2k, R =TH A LMK USPA FO AL HARBR T T BA(P<0.05),K2 %
WBE e USPA F O AL AR S TERREART G BA(P<0.05), TRA M k2 Z L4 4 0
EV7] mRNA A2 2 & T2 O BA(P<<0.05), k2 FHH#HAM EVI] mRNA RXAARKTER AL
8 (P<<0.05), ®HE Mm@t RIG-1 MDA5 . LGP-2 B A L A RK T E G BA(P<0.05), X251k
B sm it RIG-1 \MDAS . LGP-2 RO X2 M EZH T EHR M A Z @ BA(P<<0.05) ., &Fit HF2EiE
USP4 Thei@it i # RLREF @R M X HH EVTI1 B EM4ER .
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Study on regulatory mechanism of deubiquitinase on EV71

infection based on RLR signaling pathway
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[ Abstract] Objective To investigate the regulatory mechanism of deubiquitinase enzyme on enterovirus 71
(EV71) infection based on retinoic-acid-inducible gene [-like receptor (RLR) signaling pathway. Methods Human
rhabdomyosarcoma cells A-204 were divided into the blank control group,empty load plasmid group and deu-
biquitinating enzyme group. The blank control group had no treatment;the empty plasmid group was trans-
fected with 10 nmol/L empty plasmid for 48 h before adding EV71 (MOI=0. 5) ; the deubiquitinating enzyme
group was transfected with 10 nmol/L deubiquitinating enzyme USP4 overexpression plasmid for 48 h before
adding EV71 (MOI=0. 5) ;real-time quantitative reverse transcription polymerase chain reaction (RT-PCR)
was used to detect the expression of EV71 mRNA in A-204 cells. The expression levels of USP4,retinoic acid-
inducible gene- I (RIG- [ ) ,melanoma differentiation-associated gene 5 (MDAS5) and LGP2 protein in A-204
cells were detected by Western blot. Results The expression of cellular USP4 protein in the empty load plas-
mid group was significantly lower than that in the blank control group (P <C0. 05),the expression of cellular
USP4 protein in the deubiquitinating enzyme group was significantly higher than that in the empty load plas-
mid group and blank control group (P <C0. 05). The expression of EV71 mRNA in the empty load plasmid
group and deubiquitinating enzyme group was significantly higher than that in the blank control group.and the
expression of EV71 mRNA in the deubiquitinating enzyme group was significantly lower than that in the emp-
ty load plasmid group (P <C0. 05) ;the expression levels of cellular RIG- [ ,MDA5 and LGP-2 in the empty
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load plasmid group were significantly lower than those in the blank control group,and the levels of cellular

RIG-I ,MDAS5 and LGP-2 in the deubiquitinating enzyme group were significantly higher than those in the

empty load plasmid group and blank control group (P <<0. 05). Conclusion

Deubiquitinating enzyme USP4

plays the anti-EV71 infection role possibly by activating the RLR signaling pathway.
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PR L B BRI RREIR DL LA L 1 s A A B
¥ R, FRE BCE T B0 LR b K i L TC A i 4%
SRR R B AR TS ERE R B £ R TR
71 %l (Enterovirus 71, EV71) B YL 51 # 5 15 XI5 . 95
PERE . LA EVTL &Y % Ak i AL H 4
REHERTREAEENRIAESEX., 2zHEk
fiff 2 — SR AR R 0y B 1 il SIS S, W] 3 o % I ) AR
202 BRI & AT . 4R S
T BE 32K (RIG- T -like receptor, RLR) A #1445
o T 19 T B e IR 2 A LA 3 0 1F 5 3l B AE HE T
TR IR R RS EEAE AT . AT B
TR AT EVTL RGP AT — & WIEVE N (3 H 2 A5 il
it RLR {55 B R E I A . AR AT
RLR {5538 B0 K2 ZALEGXT EVT1 B (1 98 45 Bl
il LA R it R B i EV71 JRge $2 R0 S5 75
1 #MRE5RHE
1.1 EBA#

1.1.1 %

AHEST UL 40 0 A-204 W T 1 i 1 35 A= A
BARAH .

1.1.2 ZZEXMNFMNE

10 20 i 40 i C B4R 520l A RS 7)) s DMEM
WFRFECHH R ZEEY R AR A FD s 28 85k (-
T TR A R A s Rz ZILEE USP4 i %
IR R WA B AP 22 7D 5 5 RNA $2 30K 7 £ (b
R ERHCA RA A 5 SO s8] & (b 5 B
Fro b Yy 56 R B4 A RS 7DD s RIPA 24 W (b 5t 3% A
FEHRHF AR A PR FD s Thermo MX150 B L HL G M
W AE Y R A FRA 7D s BCA 3K F) & (3 H Thermo
D 55 Y0 B W50 B ATV (A B B S R 4 A RR
IED s bt USP4 s BEPUIR (g ERHE R A
FRATED  febi g H iR i S 5L H- 1 (RIG- 1) B BBt
R CEFFER AR A R A "D . SRt B8 655 o1k
FHIEFE P 5(MDAS) L5 B B4 (-1 B0k Rl 8
HIRAFD bt LGP-2 B B b (il i 4k 5o 38 B R
BATBR A D St GAPDH B4 v B4 1A 1 i 5 e A=
YR BR A FD S Bt/ B TgG (b5t i = B & A
Y AR A BRFFAEA T s ECL &G F & (b 50 5 o

ubiquitin-specific protease 4;deubiquitinase; RLLR signaling pathway;enterovirus 71;infec-

YRR RAFD s 53R (B 2k AR W) TR A R
8], 8BS Thermo BB150) ,

1.2 F&%

1.2.1 ZHHyMANE

VR 5 28 R IR A ZS SRR 4L iz R Ak
Fitg 20, AT SR ARG 5 L O B4 K 4l i, 280 T 6 AL
YA REE TR (5 10° A /FL) . R & 10 % Ba 2R 138 1Y
DMEM ¥;3: 56, T 37 °C.5% CO, $ 346838, 1 40
Ji A BE TR 80 %6 5 25 1 X B AN VR AT f] Ak B, 28 48
P YL 10 nmol/L Z8 Bk 48 h J5 A EV71
(MOI=0.5), £ Z ZILMAE Y 10 nmol/L T R
fbM USP4 3 35 kL 48 h J5 i A EV71 (MOI=
0.5) HkEE 5% 24 h,

1.2.2 RT-PCR # M &84 8 EV71 mRNA & ik

K HIE RNA 4 B 7] & 32 UL 8 RNA, S ok
B BB W S R cDNAL LU cDNA g #8554 i 47
PCR ¥4, PCR Y #IK R . L FilE7 194 10 pmol/L
0.5 pL,SYBR Green Mix 10 pL,cDNA ##z 1 pl,
ddH, O 8 pL, Mk 20 pl., PCR W 554 :95 °C T
P 120 5395 ‘CAEPE 10 5,60 CiB ok 30 5,72 °C ZEAf
30 s, 40 W E ., EV71 L ¥ 51 ¥ 5-GAGTG-
GCAGATGTGATTGA -3", F ¥iF 5] ¥ 5-TCCAGT-
GTCTAAGCGATGA -3, ¥ Ha7r=9) 2 1. 5% 355 % it
JBE LT 358 M AR 3R G 41 4 40 A DU 45 1 38 S Ok
FEAH DL E (5 31 25 WO B2 {6 5 GAPDH 9 3
ZAFWOE 2 I EV71 mRNA X ki,
1.2.3 Western blot #% M| & 48 %48 . USP4.RIG- 1 .
MDAS5 . LGP-2 & @ % %

PRl M m A RIPA 24 W 51 3 2L f#, 13 000
r/min B0 15 min, B EHW . BCA 5 &0 2 & H
W REIf e i, BUREE  RE HL K VDR B L 5 06

SR BB, A 1 400 BB Y S Bt USP4
BT REYLAR 1+ 500 FRBEAY bt RIG- | B ve BEHTAA
1+ 500 Fi B bt MDAS B BEHTIAR (1 2 500 Fhi B¢
Hfdt LGP-2 BFiREPiiR (1 ¢ 500 # B %t GAP-
DH HripEdifk, 4 CHEF LK. TBST W, A
1:2 000 f R M L FEHi/NR IgG,37 CIEE 60 min,
TBST ¥EME. ECL &Gk & X7 PVDF [ 17 Bt
WA R B R G SR B &l 1K
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1.3 %itzam

K H SPSS20. 0 GE it 84T 50 B . TH R BERELA
x s RRRAH SNK-¢ £ 5, L P<<0.05 B EFAH
giitsrE L.
2 % ES
2.1 &wwmhe USP4 & & &k ik

25 BRI USP4 2 £ 35 (0. 59+0. 13)
BT AXRA. 234+0.25) . ER A% E
X (P<C0.05); 2%z ZALMGE 4 40 ig USP4 & 1 K ik
(2.9540. 88) B fik fmy T 25 48 50 A 2 FN 25 11 6 4L, 22
SAHEGIHE L (P<<0.05) 1WA 1,

TAMBE  FHEAE Kz HRLEEE

USP4

1 £ EMP USP4 EHRIE

2.2 &M EV7] mRNA & ik

AR RACEE A 40 EV71 mRNA
FIK(3.7741.96) (1. 85+ 1. 12) B i & T 25 A % I
ZH(0.0240.0D) , ZRAESITH¥E L (P<<0.05); Kz
FZALEAL AN EV71 mRNA k0 B A% T 25 2 Bk
W, =T AR L (P<<0.05),
2.3 Zwawmi RIG-1 MDA5 . LGP-2 & & & ik

23 7 kL ZH 40 il RIG- T \MDAS,LGP-2 % 1%
KB FEAXNBA, ZRA%IT%2E X (P<
0.05); 2 ZALEEH 4 M RIG- 1 .MDA5.LGP-2 &
IR TS sk ok 4l fil s (A R4, 2 RA 4
PR L(P<<0.05), £ 1.4 2,

*1 £HEMA RIG- | \MDA5.LGP-2 B8

RiFLE B (2 £5)
20 51 n RIG- T MDAS5 LGP-2
25 6 FR 6  1.29%+0.31 1.23+0.28 1.25+0. 26
25 43 BURL 20 6 0.56+0.10°  0.4840.09°  0.5240,12°
K RMLBH 6 2.78+0.45"  2.8340.52  2.9140.49"

* P <C0.05, 5% X R R s P<C0. 05, 528 # B 4 L

TEXMBA FHEAE  KizELEE

RIG- |

GAPDH

& 2 ZHMM RIG- I \MDA5,LGP-2
E B XX Western blot
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EV71 Z251EF & 0 B2 Kz —. A
1974 4F | RARGE B E AN 2> B EVTL 5, 54 i AH
A ARE EVT1 YL, IS AR [E EVTT B L % AR
A HATE X EVTT Y I R IR R 2. H R
XPIERST S A B T TR T H RS R T
JE TR AR RN S B2, Ho 7 7 S B TR, R K AR
TREWM B ERT . KW EVTL &Y & A HL
TR BOR YT Jr F8 0 B 1 i RYT R0 258 3

Z R W ER BBz —, EH Bz
RALE M 2 ) 6 0y o B, 32 20 5 72 R (ubiquitin,
UB) .2 & i % B E1 (ubiquitin activating enzyme
E1,UBE1) .2 £ 454 E2 (ubiquitin activating en-
zyme E2,UBE2) .72 £ %% E3(ubiquitin activating
enzyme E3,UBE3) #t i 5¢ 50" . ¥ % 5 5 @ &b
M H TR 2 Bz KA iR EE 135 fiEfk
RIG- | %2/ K63 #42, I 1% 4 RIG- 1, Rz &
TR — R H i AR 2 10 28 1 K i Tl 28 0% L T3 2o Ak
ZERIE W HE A B bz R AT R 2 R A i
TRV AR SRS WA BT Y 2502 A B B & IR AR 3
WHIE R B 250z RALEE h LAz R 5 5 vE 8 A il USP
b HARN 43 F B 105 000~110 0007, BEEE
SCHRHRIE AR K R PE O 4895 7 (vesicular stomati-
tis virus, VSV) 5 ({5 53 #% 1, USP4 i R IKREHF
S LBR RIG- 1 40 F K48 R Az R4, il VSV
SHNIG A . AESE BN Rz RALEEAL A-204 40 M
USP4 SEHRIKEW B T2 8R4 . EVI1T mRNA
TR AR T =5 BB $8 K iz RALEE USP4 A
AHEVTLEGAE M. RLR ZIMK PR E RNA
1 E S A S 05 5 00 B TE R BT B R g 1 2o
b REHEEEEMY . BT R RLR F% 5
135 RIG- [ \MDA5,LGP-2, H:+f RIG- | .MDAS5
e C w1 ABHi&E 7 458 8 (repressor domain,
RD) . LR N s 14> BAT = 8RR 1 (ATP) B % P Y
DExD/ H-box fiff Jie lifg 45 14 B A 2 4> e 2 iR K & &=
iz 45 H B (cysteinyl aspartate-specific proteinase,
caspase) Y I 1 £ 4E 45 4 3, (caspase activation and
recruitment domain, CARD) , i LGP-2 & CARDM" |
FEARAE RIG- T . MDAS 3551 4 3 5% # RNA 25
J& s A kA R AR SR R AR S PR B . A BESE
R HTORL A 4 RIG- T \MDA5 , LGP-2 & 1
KA BAL T2 A X A, $E8 EVTL gLl 1
RLR {7 & il f&. 20z RACH A 40 M b RIG-T .
MDAS5 ,LGP-2 i H £ AU B & T 25 #BURL 4, fd o
23z Z AL USP4 7] g3 1L 0% RLR 15 5 38 #% 1 &
FEHT EVT1 AR T L 3 ATy S5 408 (9 25 9 4F FTHE A
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