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[(FZE] B8 BT BN E0E T R 85 8 b (thapsigargin, TG ) X 47 % 47 %k 5 B3
(coxsachievirus B3,CV-B3)JR#E MMM, ik ¥ 10 4> MOl R 8184 Hela ANML)S , 7695
P 2 B A AN T R HOIMA 0. 25 wmol/L 4 TG, 43I FE 2T MR 3 h 6 h F1 9 h ISCER S B I L i A
fiho BT FOGEE B PCR(qRT-PCR) A CV-B3 9 8 & il 0% ; 40 B 0. 25 pumol/L.0. 08 pmol/L
F10.025 pmol/L B TG Hl¥ CV-B3 S T YL 41 My, 8 i W3 P B8 o — 22 B UE TG X9 5 &2 6l i1
REN 5 33 P T PRI 3 4% I 4 i 390 40 SIVE R TG Y s B B 4 M, i 3 qRT-PCR AL
B, R (RT-PCR 4R E/R, TG B , AHXT X8 8 & AE 3 h %A & A B A8
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[ Abstract ) Objective  To investigate the effect of thapsigargin ( TG ) which can induce
endoplasmic reticulum stress (ERS) on the replication of coxsackievirus B 3 (CV-B3). Methods After 10
MOI CV-B3 infected HeLa cells were exposed 0.25 pmol/L TG for 3 h, 6 h and 9 h, virus RNA of HeLa
cells were extracted and viral replication was evaluated by real time PCR. After 0. 25 pwmol/L 0. 08 pwmol/L
and 0. 025 pmol/L TG exposed, the plaque of CV-B3 was used to confirm further replication of CV-B3. To
verify TG induced ERS through three signal pathway, one of among PERK, ATF6 and IREI inhibitors
GSK2656157, AEBSF and STF-083010, and 0.25 pmol/L TG were used in Hela cells infected with 10
MOI CV-B3, replication of CV-B3 was evaluated by qRT-PCR. Results The stimulation of TG did not
induce increase of virus replication after post-infection 3 h. However, TG induced replication of virus to
increase 2. 5 times after post-infection 6 h and 158. 6 times after post-infection 9 h. And, the area of viral
plaque was significantly increased. ATF6 inhibitors AEBSF significantly inhibited promotion of virus
replication from TG. Conclusions TG can promote the replication of CV-B3 through ATF6 signal pathway.
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N5 M ( endoplasmic reticulum, ER ) 42 EL#% 41 iy
TSR AR M A , FEAEE OIS BIERES
AB 1 LA % 24 L PSR 24 22 2 11 104 3 i 0 A e R v
RARAE EEMER] . TENLORAT T, QeS8 71 A
AL R PR AOIR S MU AR B RIS i
ER EN AR Sl iR TS E A R e, SECER N
ARAE S fk & P9 R O B (endoplasmic
reticulum stress, ERS) '*'

FBEZF G HE B3 (CV-B3) £ /8 T/ RNA Ji %
P iR aE ) | 72 51 R 25 1O WL Y B 20 5t
PR & ABRFE ) ERS £ 2 P wE R
Mg & HE T EEAEAY . /N RNA R EE T LA
i ERS b i, A& eE 16 ZL(HRV 16) A
DAVE SN S B 72K i ERS'®, CV-B3 5
S5 | S PN Jo P 4 4 R, 8 AR L E AL T ER,
7 | oA 0 2L, S RPN T P 5 1 2R L e A A
Xof 200 L P B 114 A A 2 S B S ol N B I B RE 2R AL
51 ERS™ , {HIES ERS N CV-B3 R EEHI A
WA, FRG M AR, AUT5TiE i ERS U555
FEHHE N &K (thapsigargin, TG) ¥ CV-B3 fi 55 s e
1) HeLa 4 fifd, 534 TG 5% ERS J5 X CV-B3 Ji§ &
S

1 #RExHZE

1.1 #8I%IRF  Hela Z0MIF1 CV-B3 W #kh h
] 0 977 42 1) e Co o 5 190 7 4 T i e o
LT RAE ; DMEM 4 a3 57520 W [ 28 [F Gibeo 23 H]
GRP78 Hi&ly [ Cell Signaling 23 ) ; I 18 %5 25 18
SN actin 51 HLE Invitrogen 28 Hl 5 AL ; 20 E
IR A ABL AT ;4% 2R RS A
et 1 BB AE W B A IR T3 A FERR e 45 i
SEYL A [ A6 5 T AR AE B R A PR H] s PERK
ATF6 #1 IRE1 B9 41 il 7] GSK2656157 , AEBSF
STF-083010 #JIJ H MedChemExpress 23 fl

1.2 Fi&

12,1 MR35 3R R EE RN R TG I . 40 i 355
F5 5 10% 6 45 M7 19 DMEM 1535 5 & Hela 40
i, 5 20 B S 40 A 6% 10° /ml AT 1x10%/ml,

SRIGINA 10 4~ MOI HY9 22 21 96 FLAREL 3% 107 MOI
F 6 Lt I FEWM 1 h 5, F RIS F, H PBS
YE3 ., RIGHIAE 0.25.0.08.0.025 wmol/L TG
() 2% W AEFF IR

1.2.2 WgBE. 7F 6 fLAR P MR It 1 h /5,
HNFERILERF IR 1. 5% (I o5 B B B 1) VR TR AN 4%
() DMEM 4 ABUR G, WEssae 3 d 5, g
WEBERIIE 1, 45 FL AN A 500 ml 4% fY 2 58 W1 i
W, BT 4 CAER 10 min, AR B SIS EEIE
I o RIS I 258 7 /K08 TR 5% B A48 S s 5
NG A B R B (500 wl/AL) ,##FE 1 min, £ 5
TOKIHBEAIML 3 U MR BEFEAT 4L

1.2.3  Western blot I PN & I W7 8 AH ¢ & A
GRP78. ¥4 HeLa 4HfI4Z70 T 6 fLAR 1,12 h J5
WEEH 0.25 wmol/L 4 TG H3% HeLa ZH L, 43 5I7E
TS 12 h 24 h #1136 h WA 20 M, 2447 20 Jfd
Ja BRI A SXBYZE v, 06 10 min 5 LR,
SDS-PAGE FLUKJ5 #EATHLEL I . AR B4 GRPT8
PO & TS R 2T 2 25 ot 1%, RIS 3 WK, SR 5 Al A
BN 3 AR W bR OO0 SE PR TG OH TE B BT
(1:5000) , Ve 5317 R85

1,204 PN JBE I3 6 0 o1 70 3 75 1 I SR .
UAALAR 2 96 LA, 40 i il 1x10°/ml, 7E 4 A%
12 b5 AP R A 5 AR 2 h
Jo R TE TR RE I BRI A 4 4 Y i A
R[5 BF B M A PERK. ATF6 Fl IRE1 1) il 1
GSK2656157(0. 1 wmol/L) . AEBSF(300 pmol/L) #l
STF-083010(60 wmol/L) F1 0.25 wmol/L £ % |
£, TEEARRESE A9 3 h 6h F19 h UK #E
1.2.5 2R PCR: WCHUTG FIBL A P 5T )
N7 A 1 3R I 1095 B 1 TR, SR 5 B IBORE b v B
RNA; it B 9¢ 62 it PCR R R, 4 B850 & 9 1 1
INAS R il 250 actin B9 R85 19 L) K25
A RICERAEEE % 0.5 wl, JHJC RNA F§A 7K 4 78
20 pl, 7¢)65E & PCR 193 FE M :45°C 10 min;
95°C 10 min;95°C30 s,60°C30 s, 340 MEHK . iE
G 518, . 5'-CCCTGAATGCGGCTAAT

CC-3', F¥#: 5'-ATTGTCACCATAAGCAGCCA-3', 15
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GRP-78 ™ S s w— w— —

ACHIN  ——

B3 mock
B3 TG

GRP-T8iE

A.TG #1343 .6 .9 h J5 Y GRP-78 F ik 2 Western blot #rillZ5 % . B. GRP-78vs action JK B F45 43 Hr4h S
SEI ST AT 3 YK ,6 h F1 9 h 45525 5% P<0.001
B 1 TG RIS HeLla 410 P9 5T 9 R0 340 AR E BR 1 GRP78 &k in

A :The expression levels of GRP-78 and actin were detected by Western blot at 3, 6, and 9 h post stimulation.B: Gray scanning

analysis of GRP-78 to actin. The experiment was repeated three times independently, 6 h and 9 h, P< 0.001
Fig.1 Effect of TG on GRP78 of ERS marker in Hela cells

%t . FAM-5'-AACCGA CTACTTTGGGTGTCCGTGTTTC
-3'-TAMRA ;actin 514, 1% .5 -GGACATCCGCAAA
GACCTGTA-3", Fi#:5'-TGCATCCTGTCGGCAAT G-
3" % . VIC-5'-CCAACACA GTGCTGTCT GGCGGC-
3'-TAMRA

2 #R

2.1 SPHEMNRFSHEPARMEEE  Western
blot Z5 5 7%, 24 H 0.25 pmol/L B TG #3#4 HeLa
YHE 3 h J5 , Hela IHEAY GRP78 FFIAA H BLHH .
Ak MAEREAY 6 h A1 9h, TG 755 HeLa 41 Ay
GRP78 KL H W8I, 22 5 4G it % 2 L (P<
0.001,& 1),

2.2 EWHENZRHET CV-B3RENEH A
0.25 wmol/L [ TG ##4 CV-B3 %5 # &Y 1Y) Hela
i, @3t qRT-PCR &, 31546 F TG AR fff
H TG (s i) 2% R IR B 3 h J5 e
IS, 7Y 6 h F19 h, 5XFHRAH L,
SRR T 2.5 % 158. 6 5 (1 2) . I, TG
ATLLES: CV-B3 JHEETE Hela ZHfIH 4738

2.3 BEHERREH—FSWIET TG XMKESH
RE#t e eE i Al i f5, H 0.25,0.08.0.025
wmol/L 1Y TG 3 i , 5 %t BE 21 A1 L, ik B £ i i
BOA AR A F FE A W B 3 K,
— B TG A2 3E T CV-B3 B HI (A&l 3) .
24 EHENZBETATF ESERESTTHRS
MEFIE gl 3 Fha iR 200 ERS, 2
W24 PERK (ATF6 F1 IRE1, & T #iI\ TG i i WF 4%
W ERE ERS M4, AWFEAE R SEUe 45 R 2k

250~
g 200
% € 150
& g 150
a3
= > 100+
14
52
M 504
>
(8]
0 T T T
,b'<\ h‘\ q'(‘

2 CV-B3 SOLE RHS /% TG HMALHE T CV-B3 w1 &2 )
Fig.2 TG promotes replication of CV-B3 through real

time PCR detection

TG 0.25 pmol/L

0.08 pmol/L

0.025 pmol/L. mock

R !
- S S &
B3 WEBUEMUIRE R TG SEHE 7 Y 52
Fig.3 TG promotes CV-B3 replication through plaque formation

fill b, A B A P BT N i 3 Z%3H % PERK \ATF6 Al
IRE1 A7) GSK2656157 . AEBSF F1 STF-083010,
i3 qRT-PCR AN, I 35555 FH A0 ] 550 FAS {410
il ) 5 9 B R 27, & B PERK A4 311 6 5
GSK2656157 F1 IRE1 (41l 7] STF-083010 ¥4k 7~
S B0 T B A L, A T ATF6 1 41 41 55
AEBSF, TG X145 5 & il % (14 1 F Hh B0 BH I8 9
ik, MXFT TG X} CV-B3 & Hil RAYHEEE , AEBSF
YEF 6 h J5 BRI & T 90% ; AEBSF 7EfH 9 h
& RN T T 55% (K 4) . 454K, TG #
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i ATF6 AR CV-B3 S ALK .

S

5+
GSK2656157
4- E3 AEBSF

STF-083010

w
1

L5 ]
1

-
1

CVB3 qRT-PCR™™"!

B4 CV-B3 OGS E/R ATF6 HIfI5] AEBSF
W T TG Xt CV-B3 AR A
Fig.4 Inhibitor AEBSF of ATF6 inhibited the promotion of
TG to CV-B3 replication

3 itig

GRP78 /& ERS o B EZ 14118, 7
B mA SR R EEREERY AR
SRR WoR B N R HIPANIE S, GRPT8 Kk
SN, I L BE 2 A0 ) 1 2 K R o v
%, TR BN, FHE N RBEIES Hela 4
Md ERS #9774,

/N RNA J 8 1) B 188 06 5 20AS [R] T FLA% 41 i
PR AT T B AF 225 40 1 R 13 s A A2 T 2 3 5 AR
IRES J7AI M B R ikt EIEHEARKKRS
T ATUAAR AT ) 30 A A A R ) R B iR AR
R, FERCECIR AR, R FE S5 R AR 19 2 R 1R
SERREAN S, T IRES AR AR i s 2 N & 55 2
KHEEMAEH . ERS &k f B I 17 & A
PRI CV-B3 R i 5 S 40 M ERS,
T A0 B 1 09 A R, TR EHR BE 1 2 A A R
1M TG BEMS 5T ERS BY/=4:, i, HeLa 41 i 76 N
A TG i, #2775 5 T ERS IERES, 4 CV-B3 Ji§
A IR AL TR A IS A M, AT A
WALR TR BRI 6 b R B O & I TR 4h 3 n , 7
JREEERL Y 9 h, BB T E AR A IR T
158. 6 1%, Fr L TG 42 T CV-B3 i & il , 18
T WEBRESL GG, RIFERIE 1%t &, CV-B3 4 I B 11 X
KRS0, o156 W 2 1) 52 38 38 2o A S 5
HBUERA T #fH8 b R AL TR R HlE R

ERS &5 AT & AR, B e A i dr
N, T 4 R INZE ERS, fif o 5T R 0 4
PR TEH AR BRSBTS & P RN i PRI PR
REFZE AL T I Y 3 A~ IR 1 58 )i, B
PERK ATF6 F11 IRE1, 4ZHMIkb T IE 5 RS, X 3

AR 55 P 5 A4 B 1 4 0 8 4 2 1 78 % 10°
( glucose-regulated protein 78, GRP78) 444, Ab T L
RE S MM RIS S BT & A
i ERS i}, PERK ATF6 F IRE1 4335 GRP78 4255,
bS5 B EOE, s RAEIT S E AR N, AT T i TG
WP A 5 L ) ERS 75 0 75 42 1 14, AR A
ARSI R R g A ERS 19 3 4538 8% 1 310 i 54 .
PERK #1141 % GSK2656157, ATF6 1 #i7] AEBSF #
IRE1 #l1 ] 5] STF-083010, %% 5 % B, PERK 11 il 5
GSK2656157 #11 IRE1 il 7] STF-083010 & 1 %f TG
VR BE A A SN, T ATFG () B S 1
) AEBSF 4] T TG X % &2 hl s/, ik,
TG WI3E L ATF6 75538 #%175F ERS {2 CV-B3 i #
1F HeLa 20 A5

PSR AR A WA AR 5 P

EERBER KT S H RSO, R T
BRI 19 SO W/ - I SO O 4 T AR RS EY
PETTHR R A ok T X280 B0 TR T R AR I
25 TR S ANSCRFIE DR B AR PR BETHSC 5, 70 HT I ik
Bels W SCE R AR N A BT B 332, 45 T F ST 2 o

S % 3k
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