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HRER AR, [F%] AR LK KEE PCR (real-time quantitative PCR, RT-qPCR). %
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@34, ¥rH EMCV #5549 MyD88/NF-«xB 15 T i@ 3 49 &1k, AR, L&k HSP27 RILFEH 2L
%1% EMCV #5389 § % & EIF2S1-ATF4 1z 5 i@ 3%, i£ 4612 3t MyD88/NF-«B 1z 7 il 34 4 T ¢
AL p65 9 A AL A K JEAR K B T 69 4% F kX L4546 JHSP27 BL < vA @ iT 47 4] EIF2S1-ATF4
155 @ % % A EMCV #5549 A %, T v E 4 845 EMCV A & 49 MyD88/NF-«xB 12 % i
3%, &9 HSP27 #£ EMCV B &% LA % FTE=4E M.

XHIR: MRAEEG 27, SR E; ML A, AR MR E; NF-xB 15 5%
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Abstract: [Objective] We explored the regulatory effects of heat shock protein 27 (HSP27) on
various signaling pathways during the proliferation of encephalomyocarditis virus (EMCV) in
vitro, aiming to lay a foundation for deciphering the mechanism of other host factors in
regulating EMCYV proliferation in vitro and provide evidence for comprehensively revealing the
pathogenic mechanism of EMCV. [Methods] Real-time quantitative PCR (RT-qPCR), Western
blotting, indirect immunofluorescence, and nucleocytoplasmic separation were employed to
evaluate the effects of the knockdown and overexpression of HSP27 on the EMCV
infection-induced autophagy, eukaryotic translation initiation factor 2o subunit 1
(EIF2S1)-activating transcription factor 4 (ATF4) signaling pathway, and myeloid
differentiation factor 88 (MyD88)/nuclear transcription factor kappa B (NF-«xB) signaling
pathway. [Results] Interfering with the expression of HSP27 in host cells promoted autophagy
and activated EIF2S1-ATF4 signaling pathway, and inhibited EMCV-induced activation of
MyD88/NF-kB signaling pathway. On the contrary, overexpression of HSP27 not only reduced
EMCV-induced autophagy and inhibited EIF2S1-ATF4 signaling pathway, but also
up-regulated the expression of the proteins in MyD88/NF-«kB signaling pathway and promoted
the nuclear translocation of p65 and the transcription of inflammation-related cytokines.
[Conclusion] HSP27 can not only negatively regulate EMCV-induced autophagy by inhibiting
the EIF2S1-ATF4 signaling pathway, but also positively regulate the EMCV-triggered
MyD88/NF-kB signaling pathway, playing multiple regulatory roles in EMCV infection.
Keywords: heat shock protein 27; encephalomyocarditis virus; autophagy; endoplasmic reticulum
stress; nuclear transcription factor kappa B (NF-kB) signaling pathway
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Jigi > AL 4% % 7 (encephalomyocarditis virus,
EMCV)J&— i 2L 1 3 SR P N CH 3 B i
SRk, SEAERVES, AIEEIZE Y . i
IR R KNP IR . DR O L
JE B8 A i R R . i i R R A R B, R
FIBLAL 8 3538 A7 E EMCV B, 1 H A28
Sy &G EMCV, GEit Bl bon, e b A
T EMCV (4L B K2 30.56%) 1t
Hh, EMCV HAE i 82O LR FURE IR Y A
SRR, JF HAE S v a] AR AUEE RNA
(double-stranded RNA, dsRNA)AHI#LFH], #)
1Z T Toll ¥£3Z {4 (Toll-like receptors, TLRs)All
MR Z AR R g RIILIR A T i EMCV )2
PHLHIXT T RNA FE B2 B HE a6
B RN — KRB N AR A, TE
1= AT 32 20 M 30 23 R T A 3 20 A o8 5 )
(endoplasmic reticulum, ER)& ARG 4A " HE
B, RHERIRS ;s R, 5RO
Joa B AR 1 HUGHU R AR 3B A 1 BN R £ i i
B, WMo BN MRS E A RIS
B B HERR, Bl N B N R N
(endoplasmic reticulum stress, ERS)D'S]C> L
P17 78 (glucose regulated protein 78 kDa,
GRP7)M= 0 N it R AR S Y I A, 18 W B0A A
J& ERS KAEMFR &7 MHERRE A
il ER MIREMRRE IR, Sl LA Ir&E AR
J¥ (unfolded protein response, UPR), 315 5 14
fiff R FE PN 5T W 38 (protein kinase R-like ER
kinase, PERK) . 1% # 5% [H -6 (activating
transcription factor 60, ATF6) M Al % [ -1o
(inositol-requiring ER-to-nucleus signal kinase
lo, IRE-10)iX 3 FhAN[E] B9 15 5538 5%, 2 ER 1K
HAEw Mg, FITARAED . ok, Hh
T2 ER IRERRAS, HRPL ERS BYFFEE
KA, 6 EMMAREE L UPR 1755 40 A I

(autophagy) R Pl FITERER ER H iR &R
U7, AT ER, RZ RNA Jk 8 H a0 p*
Z1 ¢ B3 (coxsackievirus B3, CVB3). Wik #s
71 (enterovirus 71, EV71). £45EE (rhinovirus,
RV)#RREVE T ERS HIR A, I HBORBZ i BT
Fifa s ERS REI 4NN A Wk & A, PERK
J& ERS WHSL G Z —, BREA S BIEE LG
[l f 20, (eukaryotic translation initiation factor
20 subunit 1, EIF2S1)AY5 51 037 22 2 R & A W TR
b, B 3E N R S R Sk I 4 (activating
transcription factor 4, ATF4)E1% , BIE H WEAHC
HFr2RE, AT AWK AELE. Hou
FEAE EMCV BYARZE#EE H 2C F1 3D fEfigil
1T PERK I ATF 603X 19 25 1A 5 00 i ik 72
Z SRR A A v O £
1E EMCV J& L i B vh 2 15 2 15 150 25 A JoT 1Y )3
WSS, AT E SR O S HRGE

IR LR B ], R SR T «B
(nuclear transcription factor kappa B, NF-xB){&
5 308 % AR AN R R T T AR D A R
117 A — A AP AL NF-«xB S 0015 5
PR ARG S . AP T SRAE S R LA
F14) R 58 7 285 I g S 2o e v R A T B I T AR A
M, 2528 E Al BiE R 2 F RNA
6w IR YL RIS NF-«B 55 H/BE Y, W
EMCV . ¥ %5l 5 W W 25 & 1 9% 5 (porcine
reproductive and respiratory syndrome virus,
PRRSV) } B B 5tk 7 (severe acute respiratory
syndrome coronavirus 2, SARS-CoV-2), F-{EfH £
Folv 24t i A - R Ak DR 7 ekt e RE A1k
[AlF(myeloid differentiation factor 88, MyDS88)
E—FEEM TLRs {55k S0 1, Eht
HRZH TLRs HAEAE M, U0 TLR1/2/5/6/7/8/9,
AL NF-xB {5 538 i, 4% R S B AIEE &
R R, AR BT R B MyD88 1
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EMCV g% % ] [a] B 4% 05 16 (R & #&), HXF
MyD88 4 3K NF-xB [f 5l 2R
EMCV Jgdeid B R AT IR AW

#YK 5 55 H (heat shock proteins, HSPs) 3 Fi
IV A M (stress protein, SP), 245 4 MU 7E = il |
IR . B AR L DUk BB 45 55
JEL A ST 2Rk i 2w T i — 28 B L
HYKFEEE 1 27 (heat shock protein 27, HSP27)5R
J& TZ K /Ny 7 AR 5028 H (small heat
shock proteins, sHSPs), ‘B 1E H SR A4 ¥y b oA
Pz, AU T AN BERkE, Wk A
TR A ST, FEAN G oL .l
FELUR T ANV . R BE MR ) A
R A S R R b 8 R AR AR AT
Kumano %P5 % B siRNA 1702 B 41
FEANMIh HSP27 LN ZRIK )G, BERS AT ERS,
FEBOE UPR H1 3 2% P4 J5T 19 107 381 - 3 8 R 4 i
I . ARk A WEFEIESE HSP27 i i) L5 48
ﬁﬁ(classical swine fever virus, CSFV), A %l
JEJR % (influenza A virus, IAV) X 5 EMCV [6 %}
A9 B 7 95 7% (foot-and-mouth disease virus,
FMDV)55 Z Fils 8 1 45 14 5 A1 2546 2 1 B4
PR FEA 200 NF«B (5538, [ AT
FIGEEBKRI 24, 3E T 52 g o5 1 I A A R . AR R
A RIS R EMCV JE45M & T 207 Al
3AMREfE Y HSP27 AHEAEH], FEfi# HSP27 &
10K 5 11 HSP27 BEAE 17 i) 4% EMCV Ay,
I R e e S R A R LA EE A 5
(melanoma differentiation-associated gene 5,
MDAS)%5 A KA 2 MDAS 2235 M T 18575 25
fil % 149 T B4 Z (interferon, IFN){E 5 % Hk 2
2, %F HSP27 W] S 5 MUK ) 22 Fh Gyl i
W, 78 EMCV Bgeid fh HSP27 2R ib 2 5
HoA A 5300 % vt JC B A4 18 o A5 400 i 1R
FEAE EMCV By #E v HSP27 5 A J5t X B 84
F) EIF2S1-ATF4 {5 5% . MyD88 4
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NF-kB {55l B 5CFR , S WIahH Al g 3281
RSN EMCV 3958 A HL 5 458 Jak , I
it — 478 EMCV 8O 19735 HLili 2 A g
EH o

1 #HE5FZ

1.1 #ABE. B KRFH

N B B S R A D (A549) . AU
Hi 5L 40 i (BHK-21) . pCMV-Myc i i (8] B}
vector) . pCMV-Myc-HSP27 JiHi (faj Ff Myc-HSP27)
K EMCV PV21 ##k(GenBank %55 : X74312)
Y Pa ARG R AR W R 2 h o v AR R
1.2 EEZRFI R

AN, M R AR TR R A A
DMEM }; 555 . RPMI-1640 553535, 22 M H R
EYEARGIRA ] ; RIPA 24#M . PMSF., &
L SQSTMI1 . #dt GRP78. bl ATF4. bt
ATGS . %Pt NF-xB p65 W H(FFR p65) bt
phospho-p65 (f#j#% p-p65), i3~ KAYH:
ARABRAF ;3 Evo M-MLV RT kit with gDNA
clean for qPCR I}, TransStart Top Green qPCR
SuperMix(+Dye 1), Jtit 44 AW ARG
A FR/\#] ; Lipofectamine™ 2000 2 Opti-MEM® 1
DM 55373, Thermo Fisher 2\ ] ; Premix Ex
Taq Probe qPCR &z RNAiso Plus, & H =AY+
AREAEFYA R A A WAL Mye Tag. Bt
GAPDH g4t HSP27 . %edit LC3B . it MyD88
HBT TAKL e dit EIF2S1 . %di phospho-EIF2S1
(iR p-EIF2S1).Cy3 tric L9t/ IgG(H+L)
J  CoraLite488 #ric i 1LEHi e 1gG(H+L),
Proteintech /3w ; %t IKKa, 4 T AY) TR
B A RN 5 bt HIST3H3, Jb &3k
BHEARAE ; Pt Beclinl, WWRHH @D
Y ARA RS Al B3 ATF6a, Santa cruz A H] ;
DAPI, Sigma-Aldrich 28] ; 4 I8/ 3% /42 i
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A ARG &, B U A RHCA TR
2] B A AL Y EEAR T A LA T/ BB

IgG (H+L), Jackson ImmunoResearch 7\ ) ;
EMCV VP1 B g BEHUR H g a0l K2 R Rl
A
1.3 5|4

R4 NCBI H /A NJR p65. TNFo.
CXCL10.IL-6 F IL-1B BATER ¥4 , I Primer
Express v3.0 {53l it 1 X9t & PCR
5191, 5198 1 BiR; GAPDH J HSP27
S WP E BB Y123 0 Li E20 58, e
BB UL ERNETN A YR A IR TR A
ke 4
1 4 EMCV B3t B &N RMNHIES

18 3% 57 F 3R I HI 21
J 7RI EMCV L X F WA G 2R 11 33k
B2, P 0.000 1 /8442 % (multiplicity of

infection, MOI) EMCV J&4¢ A549 4ifitd, =4 LA
0.1 MOI EMCV &t BHK-21 4ififs, #&J5 451
AN [ [RD S B A Y, B8 B 36 3 Sl Al VP
Beclinl . SQSTM1 % LC3B 5785 1k 1I1H M,
Bt J5 4 5LL 0.000 1, 0.001, 0.01 & 0.1 MOI
EMCV Ji&Yt BHK-21 Ziffd, 12 h fi B4,
S EEE A VPL L Beclinl . SQSTM1 & LC3B
LEARIBINEN . Nik— LU EMCV 8

*®1 HRERFY

XoF PN J O A S 1Y EIF2S1-ATF4 {35 S Bg i
AR u 0.1 MOI EMCV J#&4* BHK-21 #fijfi,
ST ARFRSEN0. 6. 9 A1 12 h)Jc B4, 4
PEENIEAS I Beclinl . GRP78. ATGS5. ATF6a.
ATF4. EIF2S1. p-EIF2S1 M VPl & 3%
KA
1.5 F#H HSP27 Xt B EIF2S1-ATF4
ESBE D FRIZMNEMN

27 NCBI /A1 AR HSP27 AT R ¥
FI(NM_001540.5), HHJ M B4 Y H ARG BRA
A IEA AL 2 25H0 R HSP27 () siRNA, HiHp
siHSP27-001 48 %41}y 5'-GCTGCAAAATCCGA
TGAGA-3', siHSP27-002 /%51 5'-GGTGCT
TCACGCGGAAATA-3'. X4~ siRNA ¥ H
A FEA% HSP27 8 Rk YRR, MOk i #R
&, 4~ siHSP27-Mix. BB IER HAK
R RIEFH AS49 RN T 6 fFLANMIES TR
H, R OH TR AN B IR B Y 50% R, A
Lipofectamine 2000 ¥ siHSP27-Mix 5 siNC %%
Yuaiifl, 37 C. 5% CO, BEFRAAHIETE 24 h,
SRIG LA 0.01 MOI EMCV &% R4, 36 h J5
WA, S BB AG I HSP27. VP1, LC3B,
SQSTM! J% ATG5. EIF2S1. p-EIF2S1. ATF4
%5 1.4 1 EMCV JBY 0 1 1 W5 R P9 5T 19X 107 33
T [ AH G HE T R IA AR

Table 1 Nucleotide sequences

Names Nucleotide sequences (5'—3")
Homo-p65-qF TGAACCGAAACTCTGGCAGCTG
Homo-p65-qR CATCAGCTTGCGAAAAGGAGCC
Homo-TNFa-qF GCCGCATCGCCGTCTCCTAC
Homo-TNFa-qR CCTCAGCCCCCTCTGGGGTC

Homo-CXCLI10-qF
Homo-CXCL10-qR
Homo-/L-6-qF
Homo-/L-6-qR
Homo-/L-1p-qF

Homo-/L-15-qR CTGTAGTGGTGGTCGGAGATT

GGTGAGAAGAGATGTCTGAATCC
GTCCATCCTTGGAAGCACTGCA
TTCTCCACAAGCGCCTTCGGTC
TCTGTGTGGGGCGGCTACATCT
TGGCAATGAGGATGACTTGTTC
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1.6 iF3R1AHSP27 3t Bk & EIF2S1-ATF4
Eo BT FRIZAF N

WA IER BAKRS RN AS49 410
AT 6 fLIEFRMRT, WK H RRAH A 25 B Gk B 2
80%H} , F]FH Lipofectamine 2000 ¥ pCMV-Myc
8 Myc-HSP27 #5YL4iififa!, 37 ‘C. 5% CO,
BR A BE 5% 24 he SRJ5 L4 0.01 MOI EMCV &%
Ju IR, 36 h S WA, S Bl A
Myc. VP11, LC3B., SQSTMI . Beclinl }2 ATG5 .
EIF2S1. p-EIF2S1. ATF4 % 1.4 tf EMCV Jt
TS T W R PN B ) 7 SR B R DG 2R 1 3R AR 1Y
Ak
1.7 Fif HSP27 X} MyD88/NF-kB {55 if
By F R RAEHE K E FRIEHIF 0

BIEAIE R BARKRE RN A549 41
AT 6 FLAMEE AT, R H Rr i i
B 2y 50%HF, F|F Lipofectamine 2000 ¥
siHSP27-Mix 5§, siNC 4L 4 fifl, 37 °C 5% CO,
BR A EE 5% 24 he SRJ5 LA 0.01 MOI EMCV &%
gu FIRANA, 36 h S WA A, RT-qPCR Aiill
IL-1B. IL-6. CXCLI10. TNFo } p65 &5 5EAH
K FHERKF 122 4k, S ERa A HSP27
VP1. p65. p-p65. IKKa. TAK1., MyD88 %4
MyD88/NF-kB 1551 i £ 117 15 1 284k .
1.8 I 3Ri1X HSP27 X} MyD88/NF-kB {55
18 B8 7 F R RIEHEXEFRIENE

KA BARKRE RGN A549 41jg
AT 6 LA R, K H P4 T i
F| 24 80%Mt, F| M Lipofectamine 2000 #f
pCMV-Myc 8 Myc-HSP27 L4, 37 C.
5% CO, -4 9% 24 ho RJ5 1L 0.01 MOI
EMCV &Yy R4, 36 h J5 48 40
RT-qPCR ¥ IL-1p. IL-6. CXCLI10. TNFa }%
p65 ZERAEA S F I KAk, ey Ep
WA Myc, VP1L, p65. p-p65. IKKa, TAKI .
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MyD88 5 MyD88/NF-kB {5 =i i £ 11 R 1k Y
Ak
1.9 HSP27 X} p65 %A AIE M

T IRAIRZR HSP27 %F MyD88/NF-«xB {5
ST ST p6S AR, —4]
# pCMV-Myc 8 Myc-HSP27 %% A549 4,
36 h R AR, HeRE DUIREA YA i i . g
IFNAZ AR 1 4 B ) Gl B A T A B 0
By A —2H¥% pCMV-Myc 5 Myc-HSP27 %%
e A549 201, 24 h JREE M, AR p65s
BT Myce 15 F — &R, RJF A Cy3 frid
B AT/ 1gG (H+L) & CoraLite488 Fric i
IFHi e 1gG (HAL)EDEAEH 1 h, FANAZOE
ekl 47,6- Pk I -2- 2K FL 15| Wk (47,6-diamidino-2-
phenylindole, DAPI), f /5 Fl FHZE vl ot R 4
S (LSM900) A T4 1A .
1.10 HIBGIToHh

B DL 3 Ak ST S5 1 B (B A o 22
(standard deviation, SD)KFEK/N, Giit2x i &4
S H K one-way ANOVA 1, Student’s ¢-test iJF
FF(*: P<0.05, **: P<0.01, ***: P<0.001).

2 BRS04

2.1 EMCV Bt BERANRMNHES
18 B8 7 FFRIE RS2 1)

GELR, W% EMCV B i i) ) 4 K %
LSRG N, LC3B-1%I ] LC3B-1I%E 44k,
BH W4 £, Beclinl A9 A B B34, 1
SQSTMI1 MYRIXZFUHTFENL, W] SQSTMI fE
EMCV &yt B gl K d (8 1A-1C), LA
25 R EMCV LR [ 40 i 5 38 mT s
A [ WER & 42 . EMCV e BHK-21 405,
ATGS KX T B, Ui EMCV 5 S (1 4
Ml AW AT RE S ATGS JG%; GRP78 Fik A
B, $R8 EMCV Bl 5 N 5 M L5 5
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A B C 12 hpi D
Q ™
\) N
hpi 0 6 9 12 24 36 hpi 0 6 9 12 MOI o & o hpi 0 6 9 12

Beclin 1

Beclin 1 | s s s s s amy | Beclin | [ s ———— AT —--i
SQSTMll—-.-_~ I SQSTM]E SQSTM1E D-ETF2S ][ s s s
-

LC3B- I h LC3B- 1 LC3B- 1 EIF2S1
LC3B-1I LC3B-1I LC3B-1I

ATF6a

VP1 e == VP1

GAPDH | Sl s s s s

GRP78

ATGS

VP1
GAPDH | "-————

GAPDH GAPDH | s s s

1 EMCV Bxt Bk X AR HIE S B S FRENF N

Figure 1 Effects of EMCV infection on the expression of autophagy and endoplasmic reticulum stress
signaling pathway molecules. A: A549 cells were infected with EMCYV at a multiplicity of infection (MOI) of
0.000 1 for 0 h, 6 h, 9 h, 12 h, 24 h or 36 h, respectively. Cells were collected and treated, and the expression
of autophagy markers such as SQSTM1, LC3B were analyzed by Western blotting. GAPDH was used as a
loading control. B: BHK-21 cells were infected with EMCV at an MOI of 0.1 for 0 h, 6 h, 9 h or 12 h,
respectively. Cells were collected and treated, and the expression of autophagy markers such as SQSTMI,
LC3B were analyzed by Western blotting. GAPDH was used as a loading control. C: BHK-21 cells were
infected with EMCV at an MOI of 0.000 1, 0.001, 0.01 or 0.1 for 12 h, respectively. Cells were collected and
treated, and the expression of autophagy markers such as SQSTM1, LC3B were analyzed by Western blotting.
GAPDH was used as a loading control. D: BHK-21 cells were infected with EMCV at an MOI of 0.1 for O h,
6 h, 9 h or 12 h, respectively. Cells were collected and treated, and the expression of ATGS5, GRP78, ATF6a,
EIF2S1, p-EIF2S1 and ATF4 were analyzed by Western blotting. GAPDH was used as a loading control.

WEEAOG, PE—A & B EIF2S1 FEFRA K
HilAs, TiwERRILAY EIF2S1(p-EIF2S1), ATF6a
S ATF4 Rk E (& 1D), 28 LRk,
iéﬁ;‘éﬁu% EMCV J&YL Al i 0% EIF2S1-ATF4 J
ATF60 X 2 4% P9 5 I 7 384015 5 3 5 DA T 175 200
JH
2.2 F#L HSP27 Xf B EIF2S1-ATF4
EeBES FRIZNFN

K HSP27 X} EMCV %S H KA1
EIF2S1-ATF4 PN 5T o b #0558 i sg i, +
Yot F AR i HSP27 ik 5 &Y EMCV, 45

REBT I HSP27 A F|F EMCV M5 (K
2A-2C), i Beclinl Fll LC3B- 1T F ik 38 i
K SQSTMI (R (K 2B), M1 554 T2 i A
WER KA T T3 HSP27 J5 M RE B &1 m
p-EIF2S1 Fll ATF4 B)KiE(# 2C), {2k 5™
IO A A R
2.3 idFRIE HSP27 X B W X EIF2S1-ATF4
EeBREXERRENE

h T iR Rk HSP2T X EiR(ES
I S R A HA R R, S5 R
i 3K HSP27 REAE AT EMCV 3458 (K] 3A-30),
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A B C <
Q:{'\@
O 5
I siHSP27-Mi

R SQSTMI

oo B LC3B-

= ATG5

= 3 [ -

EMCV + + EMCV + + EMCV + +

2 Fit HSP27 3t BEE K EIF2S1-ATF4 {5 S1@ 8 2 FRENFN

Figure 2 Effects of knockdown of HSP27 on the expression of autophagy and EIF2S1-ATF4 signaling
pathway molecules. A549 cells were transfected with either 150 nmol of siHSP27-Mix or siNC for 24 h
before infecting with EMCV at an MOI of 0.01 for 36 h. Cells were collected and treated. A: Viral titers were
measured by TCIDs, assay. B: The expression of autophagy markers such as SQSTM1, LC3B were analyzed
by Western blotting. GAPDH was used as a loading control. C: The expression of ATGS, EIF2S1, p-EIF2S1
and ATF4 were analyzed by Western blotting. GAPDH was used as a loading control. Data were represented
as mean£+SD of three independent experiments, **: P<0.01.
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Figure 3  Effects of overexpression of HSP27 on the expression of autophagy and EIF2S1-ATF4 signaling
pathway molecules. A549 cells were transfected with either pCMV-Myc or Myc-HSP27 for 24 h before
infecting with EMCV at an MOI of 0.01 for 36 h. Cells were collected and treated. A: Viral titers were
measured by TCIDs, assay. B: The expression of autophagy markers such as SQSTM1, LC3B were analyzed
by Western blotting. GAPDH was used as a loading control. C: The expression of ATGS, EIF2S1, p-EIF2S1
and ATF4 were analyzed by Western blotting. GAPDH was used as a loading control. Data were represented
as mean+SD of three independent experiments, **: P<0.01.
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Figure 4 Effects of knockdown of HSP27 on the expression of MyD88/NF-«B signaling pathway molecules
and inflammation related factors. A549 cells were transfected with either 150 nmol of siHSP27-Mix or siNC
for 24 h before infecting with EMCV at an MOI of 0.01 for 36 h. Cells were collected and treated. A: Viral
titers were measured by TCIDs, assay. B: The mRNA expression level of HSP27 was detected by RT-qPCR.
C: The mRNA expression level of p65 was detected by RT-qPCR. D: The mRNA expression levels of p6J3,
IL-1B, IL-6, CXCL10, TNFa were detected by RT-qPCR. E: The expression of MyD88, TAK1, IKKa, p65 and
p-p65 were analyzed by Western blotting. GAPDH was used as a loading control. Data were represented as
mean+SD of three independent experiments, **: P<(0.01, ***: P<0.001.
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Figure 5 Effects of overexpression of HSP27 on the expression of MyD88/NF-kB signaling pathway
molecules and inflammation related factors. AS549 cells were transfected with either pCMV-Myc or
Myc-HSP27 (500 ng and 1 000 ng) for 24 h before infecting with EMCV at an MOI of 0.01 for 36 h. Cells
were collected and treated. A: Viral titers were measured by TCIDs, assay. B: The mRNA expression level of
HSP27 was detected by RT-qPCR. C: The mRNA expression level of p65 was detected by RT-qPCR. D: The
mRNA expression levels of p65, IL-1, IL-6, CXCL10, TNFa were detected by RT-qPCR. E: The expression of
MyD88, TAK1, IKKa, p65 and p-p65 were analyzed by Western blotting. GAPDH was used as a loading control.
Data were represented as mean+SD of three independent experiments, *: P<0.05, **: P<0.01, ***: P<0.001.
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Figure 6 Effects of HSP27 on nuclear translocation of p65. A: A549 cells were transfected with either
pCMV-Myc or Myc-HSP27 for 24 h before infecting with EMCV at an MOI of 0.01 for 36 h. Cells were
collected and detected for nucleocytoplasmic separation. The expression of p65 and HSP27 were analyzed by
Western blotting. GAPDH was used as a cytoplasmic loading control; HIST3H3 was used as a nuclear
loading control. B: A549 cells were transfected with either pPCMV-Myc or Myc-HSP27 for 12 h before fixing
cells for immunofluorescence imaging under a confocal microscope for Myc-HSP27 (red), nuclei (blue) and

p65 protein (green). Scale bar=10 um (630%1.4).
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