http ://aammt. tmmu. edu. cn Fh ZEZE B K2k, 2023 ,45(14) 1539

DOI:10. 16016/j. 2097-0927. 202211078

ARRDC3 7£ D68 #Ip7iE fm 55 B A549 Ain T BEFA 3T

AN AR ARE A 400016 TR, T PREERL R IR P B R A W

(=] HIY RS a-Arrestin 454182 1 3 (a-Arrestin-domain-containing-3, ARRDC3) 1 if7 i&
ier D 24 68 U (enterovirus D species, EV-D68) J&Yt A549 w335 LI N6 A549 dHRARA: 147 M1
. Jitk A EV-D68 S AN T AR A FEAT 42 S 2 v ol I R oA e A AR WA B R )
Brifii 2t 22 5 638 B ) ARRDC3 ; RT-qPCR Fl Western blot B3 ARRDC3 (1% &35 7K -5 i35 5 70 4H
4 4 0 HRAL (CRIEGE EV-D68 ) AS49 AiJifd) (4 (e EV-D68 ) A549 4ilfifd) | ik ARRDC3 g
2H (JEYL EV-D68 (1) A549 4fiffif% Y ARRDC3-SiRNA-T-Ht i B ) (i flooS B 20 (J& e EV-D68 (1) A549
YL e NC-SIRNA-TH B L i T N i AR L CCK-8  Transwell SZ40 45| ARRDC3 7E EV-D68 Ji
BERUFRXS AS49 A0 I AE G AR . 8RNI RS R LR g 22 ik 2 A DA BRI ZE SR
FEik KK (differentially expressed genes, DEGs)239 4>, Hor FRZEA 135 4>, ALK 104 4>, ARRDC3
EERRIEFEZ—, EV-D68 FYL A549 J7 ik RT-qPCR Fil Western blot 455 & ¥l ARRDC3 g3k
IR (P<0.05) o 20 J] S B e 4 e, k) 0 i i A% o ik — 2Dl B gL i T4 ARRDC3 5%
BB, UTE ARRDC3 A LU 3i EV-D68 JEYe A549 41 fitd, T2k ARRDC3 41 jfd J& 1] DNA 4 Bl 4 K
(P<0.05) , AR XF 15 F- 40 o 3% 58 G % 52 e, (HITBR ARRDC3 W] 5|2 4 i i 7% R J1 4% 5% (P<0. 05)
45 ARRDC3 7E EV-D68 J& UL AS549 J5 kW] 0. b, ik P 75 T4 L DNA 5 88, #0018 3240
B A F R A X i 4RI 52

[ X% ] ARRDC3; i D68 7 ; AS49 ; 4if it Jii] HH ; 4i iU 3 58 AL #%

[REESHS] R373.2; R394.3; R734.2 [ XEtiREm] A

Role of ARRDC3 in enterovirus D68-infected A549 cells
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[ Abstract | Methods To explore the expression of a-arrestin domain containing protein 3 (ARRDC3)
in EV-D68 infected A549 cells and its effect on the biological behaviors of the cells. Methods The samples
before and after EV-D68 infecting host cells ( A549 cells) were analyzed by high-throughput whole
transcriptome analysis with sequencing. After bioinformatics analysis was used to screen differentially
expressed genes (DEGs), RT-qPCR and Western blotting were used to verify the expression of ARRDC3 at
mRNA and protein levels. Then the A549 cells were designed and divided into 4 groups: control group ( A549
cells not infected with EV-D68) , infection group ( A549 cells infected ) , knockdown ARRDC3 infection group
( ARRDC3 siRNA interference-mediated knockdown in AS549 cells after infection), knockdown control
infection group (A549 cells infected with EV-D68 transfected with NC siRNA interference). Flow cytometry,
CCK-8 assay, and Transwell assay were used to determine the effects of ARRDC3 on cell cycle, proliferation,
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and migration in above groups of cells. Results

Gene sequencing showed there were 239 DEGs with more

than 2-fold differential expression, with 135 up-regulated and 104 down-regulated genes, and ARRDC3 is one
of DEGs. After A549 cells were infected with EV-D68, the expression level of ARRDC3 was significantly
increased through RT-qPCR and Western blotting ( P<0.05) , cell cycle was arrested and cell migration was
inhibited. Silencing of ARRDC3 through siRNA transfection improved EV-D68 infection to A549 cells and
prolonged the cell cycle arrested at DNA synthesis phase (P<0.05). Although the silencing showed no

significant effect on the proliferation of host cells, cell migration ability was obviously enhanced (P<0.05).

Conclusion ARRDCS3 is significantly up-regulated after EV-D68 infects A549 cells, and exerts its influence

on host cells by blocking the DNA synthesis phase and inhibiting migration of host cells.
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1.2.7  GsXdup o an i a8 AS49 4u s
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423853 ARRDC3 76 EV-D68 Jik Y A549 f 7 v 3 [F 32
TR KT (9 B0 E— 25 UE S BRG] o

[\%]

MOI=1
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AP, AN 239 > mRNA R e 1 BN BOGHRAY
ARRDC3 /5 22/l 5% . 181 2C.D 78 T ARRDC3 7
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J& #) %3 /K F ;B Western blot #-m] ARRDC3 £ EV-D68 A 4574 & 84 & & /K F ; C. RT-qPCR #4E F 3, ARRDC3 /£ EV-D68 %%
S A549 4 RS 89 ik KT ;D Western blot #] F 4% ARRDC3 2 EV-D68 £ %45 7 b 44 & & K F
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201
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2 B
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a:P<0.05, 5 2 B LE 64 ;b P<0. 05, k5 kA& 3 18 2% e 2 b0 35

1.2 B82R, 2. gl 3. 8kt B R e 20, 4. 3U4% ARRDC3 s 20

4 ARRDC3 7£ EV-D68 &3t A549 155 thxt 78 3 20 B J) 53 40 i

2.4 ARRDC3 £ EV-D68 & #: A549 A2 A v 2375 + 4w
L )8 2 64 v
WK 4 frs, EV-D68 J& YL A549 J5, 15 32 40 il i)
SR B 4A%0 . DB ARRDC3 [R5 )5, K I1E
T 200 60 %) 240 ) A A o) R 2 B S A e, R R IR 2
firhn (P<0.05), #i8] ARRDC3 7F EV-D68 & Yt
AS549 LRI AT DL3E Ao AR 4 A B ( DNA 5 ) &
P15 A0 AR TR 5 W 4 B D Be AR Ak VR .
2.5 ARRDC3 /&£ EV-D68 & # A549 4 A b 3t 45 + 4w
RS LR A
WK 5 frs, EV-D68 J& YL A549 J5, 15 32 40 i)
TR T B R R, TH ARRDC3 3Rk )5, R I E
F AN IE RS RE S B0 BRAT B BT B (IR A
firhn (P<0.05), #i8] ARRDC3 7F EV-D68 gk Jt
A549 BEFRY R AT L 3E 3k A0 20 i A% 7K 7 DT R A e
F- 4 A TR S I AR B L e AR AL VR .

2.6 ARRDC3 /£ EV-D68 B 4 A549 A Wb 3} 75 £ 4w
R g TR R A

W 6 fin % HRAL B2 L RIK ARRDC3 Jg e
ZH RPN REER L 20 40 M 422 A J 24 .48 F 72 h, i
CCK-8 A5 21 1 W D', 78 ) i = 200 i 1 200 e 4
RE 15, T3t ARRDC3 f#ik 48 h J5 , B AR 140
I 24 L 3 A i g A IR AR, SRR 1 (L T
ARRDC3 [3¢ik 72 h J5, #4558 e ) 5 e 4 22 5 A
8] ARRDC3 7 EV-D68 Jikit A549 fE7 o it 145
ES AR
3 itig

EV-D68 FARJENIE B, (H 25| R IFI RS 5
I, T EL T B R I 4 R RS L. ARRDC3

SEMFL BN oI SR 1 — B, B S5 E A A
il 3 A AR A TR R , B — IR PR A K ML
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3001

2504

200

1501

A g1

o 1001

pun

51

a:P<0.05, 5 s 2n pb g

b:P<0.05, 5 AT IR & Je 2 pbd s 1o BR2E, 2 R e, 3 3T FR R 2 20, 4. 34K ARRDC3 & 20

5 ARRDC3 % EV-D68 &3t A549 18 shxt 18 £ 40 AT 7 RO #A

- X HEH
- ke
37 —o— AN R
2 = ik ARRDC3 J&ZL4
27
=
1 -
0 T T T
24 48 72
Hf [a]/h

6 CCK-8 #ill ARRDC3 7£ EV-D68 Bt A549 1%
Hh %ot i 3 4 B TR Y 5 0

AE N AL T BELIBT GPCR 005 , ANTITS2 ) T i AH 515
SHEAZM. WL TN GPCR, 1 i 45— L&
55 AN INK3 AKT @35 HE, 34 PS3 A S 1
S5 ZRTRIRTIE A, ARRDC3 FBA S G & 118
WRSZ ARz AR 2 R, 78 COVID-19 F1 HPV iy
I8, FLAR S I BEAH OC Y 2R B o , U JLAR RO BIFSE
KB ARRDC3 55 Z R (69 R AR B VIAOE ™ o s
H W  ARRDC3 Kk 7E 45 I 4L L IE w44
%, I H 18 i3 5 9% 8% 2K 2 B ( yes-associated protein,
YAP ) 2545 AT L3 86 225 Mg o 200 M 1 384 7 R A R
TE=FIMEFLIR R, ARRDC3 72195 GPCR i S 3

(n=3,%+s)

5 2 i 22 Hippo 180 547 S G0 DR 7 396 1k o i
FH, AT 300 440 2L 0 200 B R AT R AR 28 L i A
F8 AR FTS AR T ARRDC3 iK% Caspase-3 fiff
T, TE TGS B o e v i 25 00 R I TR Kk I 1
Flo ARRDC3 FEZ R 1 & A & R i b AN Rl
BT ) 25 s A A

e A I PR AR 1z i AR R IR
PR, B S8 3 I E S U BE , REXT 20 MR AR R TR
HEM 53 BT, AR BEX A 3 R AT 2 Tl A BF 9T . AR FSE
A 3o R R T 6 T 25 AR IAJE ] ARRDC3, fEAR
S T A ST R TP R B, Y fBR ARRDC3 B, &
PG X BE 4] 9% B 19 VPL 7E RNA K 3£ 38 BTt
Western blot LK 3FSE VP1 EH BB EF. VP1 2
EV-D68 #Mig ) F LA 5o 8 1, 59 B 1 W B o A
Koo [RIBS, 95 T B S 06 & I B R I BE ) BT, W
I, HT A 9T 45 45t ARRDC3 14l g 88 & i, A=
Foweaegon "™ o HAT, 76 E N 4% T EV-D68 5T
w38 H A RD 4 (GBI IR R se L 4 M) 1R
S LA EV-D68 B AR S i 1, (H
AN ZR SRR , AS49 24 it & NI it 4 e, AS549
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YE A EV-D68 &Y% 14 1 3 41 M 45 78 9w 2 % 1 32 40 i
(e S B AR 07 o BOA B 5 SR EV-D68 %
Yu AS49 40 J5 , ARRDC3 %15 3 40 i A 1 i e T8 A
B

AR5 43 73 i RT-qPCR F1 Western blot 45 7/~
EV-D68 JEkx A549 J5 , 15 41 i # 5 ARRDC3 7£ RNA
R T KOF 1K 34 8 2 38 w3 #H B ERIE,
EV-D68 & A549 J5 , ARRDC3 B & |, A549 4iljitd
JEIM S A e, A0 T B, O — B o U R
ARRDC3, ¥£1:7 ARRDC3 7£ EV-D68 J& e A549 41l i 5
XoF 1 2 A0 A L B 5 R B S A AT N R
A B, wbR ARRDC3 7E 5 3% W 41 it fi 786-0 4
Py, AT PR ARRDC3 X AXL [)3z ZAbREfE, I
& AXL 25 (47K A1 PI3K/AKT {5258 B 075 1, -2
PEPE M35 7 . Arrestin ZE L — ST B 15
SPEEEN W GPCR I, 25 M L4 KR,
MAEA LT, a-Arrestin R ARG — KN T2
RNTE, 12 R IR B, ARRDC3 2 AR
PR 2 — ) o 32 R ARAE A 6 2K 11 4 98 45 BL ok 72
BN )9 B L B R Y R AR A T o AR
SOUNG %535 11 (9 F 55 2 B, 66 400 1 e 8 444 5t 12
28 FR LIS, ARRDC3 i£ 5 miR-200b 2 [A]477E 1E
Tt Il 6 , 3 — L 78 30 2% e b Bz ) 78 5 % Ak A DNA
P 700 B A7 T 245 5 T R HE T OCEEIVE T . ARBIESE
ZEHLF 0 . ARRDC3 7£ EV-D68 JE YL A549 J5, 15 341
L JE IBE A T DNA & . 45 & BRAE i SCHR R 5%
S50 RS HED ARRDC3 1] §8 X] 15 32 41 il DNA &
J I A9 EL A 248 100 X A = 400 B ) 0 B 9 S R R 2
RAKF =A%, tb4h, ARRDC3 7E EV-D68 Jg L
AS549 J5 0 e AR, A A e 32 A0
Sy WA B 3 43 K 15 55 43 WA A R T S B4 i T /g
S5 H4ER EV-D68 J& YL A549 5 ] BE il A I i i 3 A
Jfl ARRDC3 7KF-, 454 i 15 35 240 B AF OC ) e A S04
U AEEN o SRTTAHIETE AR IR A RGeS ARRDC3
1 EV-D68 JEYL 5 X i E 40 i i LR B B S B
A S B HL] X TR N —2 BN

2% F iR, ARRDC3 7 EV-D68 J& Yt A549 J5 21k
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