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Abstract: [Background] Enterovirus 71 (EV71) is likely to cause severe hand, foot, and mouth disease
(HFMD) that is sometimes associated with severe central nervous system complications, resulting in poor
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prognosis and even death of children. [Objective] To reveal the possible miRNA mechanism of EV71
increasing autophagy in human neuroblastoma cells, which might be related to EV71 induced neurological
damage. [Methods] Western blot and gRT-PCR were used to demonstrate autophagy in EV71 infected
SH-SY5Y cells. The differentialy expressed miRNAs in SH-SY5Y cells with/without EV71 infection were
detected by qPCR-Array. The functions of those miRNAs were analyzed by bioinformatics method. Then
mMiRNA mimics was used to identify miRNAs associated with EV71-induced neuronal autophagy. [Results]
EV71 could increase autophagy in SH-SY5Y cells and decrease the expression of miRNA29b in cells.
Moreover, transfection of miRNA29b mimics in cells could not only reverse the down-regulated expression
of miRNA29b induced by EV71, but also decrease the cellular autophagy induced by EV71 and the level of
vira replication. [Conclusion] The results indicated that EV71 could induce autophagy in SH-SY5Y cells by
down-regulating the expression of miRNA29b. Moreover, miRNA29b might be related to virus replication.
Therefore, this study not only helps elucidate the specific molecular mechanism of neurological damage
caused by EV71, but also lays a theoretical foundation for miRNA29b to become a new potentia drug target

for the treatment of EV 71 infection.
Keywords: EV71, miRNA29b, Autophagy
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Figurel EV71induced autophagy in SH-SY5Y cells

T A: PRIMEFRN SH-SYSY 4IMiERP EVTLE 48 h, $RIRAIMLE RNA #E1T gRT-PCR 23041, HhIEI T4, EV7LIEYLSS, AIMPH
FEAEME LA VPL B mRNA ki B8, QAL Beclin-1 A mRNA 5 .3 E ), 1M p62 £ mRNA Fikst[F EV71
e A Y R R B: SH-SYSBY 4UAHERN EVTLJE, I 3 NASIRI A ] SR IS 28 6T Western blot S5, 46l
WEAISGEE T LC3-I/ ik, i IETRT DL LC3-1/1 EE 1 45 LB REG 22 IR R ERS T T s C: SH-SYBY ZHfidfl EVTL S 48 h,
SRS 64T Western blot 5256, H0ll AR SGHE 1 p62 IYFRIA. *: P<0.05, BAGIH =R L.

Note: A: SH-SY5Y cells were infected with/without EV71 for 48 h, and then total RNA was extracted and analyzed by gRT-PCR. The
results indicated that mRNA of VP1, one of virus structural genes, was increased dramatically after EV71 infection, and mRNA of
Beclin-1 was also increased significantly. While p62 mRNA was decreased in EV71 infected cells. B: Total protein of infected cells was
extracted at three different time points and the expression of LC3-11/1 was detected by Western blot. The ratio of LC3-11/I increased
gradually with the time lapse of EV71 infection; C: SH-SY5Y cells were inoculated with EV 71 for 48 h, protein extracts were prepared.
And the expression of autophagy related protein p62 was analyzed by Western blot. *: P<0.05, and differences were considered
statistically significant at a value of P<0.05.
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PG T, miR3da IR LR *: P<0.05, BAGIHE
¥; B: @it microRNA.org. miRanda 73H7 & ¥, miR29b 5
PLD1 B 3UTR KIS FEAE B b,

Note: A: SH-SY5Y cells were inoculated with EV71 for 24 hours.
Total RNA was extracted for further gRT-PCR analysis. It could be
indicated from the figure that intracellular miR29b, miR26,
miR146a were significantly down-regulated, and miR34a was
significantly up-regulated after EV71 infection. *: P<0.05, which
was considered to be datistically significant. B: Anaysis of

microRNA.org and miRanda indicated that miR29b was
complementary to the 3'UTR region of PLD1 gene.
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Figure3 EV71induced autophagy by down-regulating miR29b

TE: A EARSMNETRN SH-SYSY Jiffirhd% ¢ premiR29b, 24 h JFHREANNL AL RNA #E17 qRT-PCR 43T, HEAIH, 5% miR-n.c.
AHEREE, Y pre-miR29b 4171 miR29b /K F-BHE i ; B: 7EEEY EV7L ) SH-SYSY Al 4% s premiR29b, 24 h 5H2HAn
ML RNA 34T qRT-PCR 2347, 5 EV71 Ab3ZH Je 504 miR-n.c.+EV 71 AL AH%L, #5U% premiR29b+EV 71 AbFELH it miR29b 7k
SERASE FIH, VPL K Beclin-1 /9 mRNA /KFH1E T, p62 i) mRNA Fk 0 S 28, C. s EVT1 % SH-SY5Y 4l
Yt premiR29b, 48 h 5 HEHUA ML S EE (T4 T Western blot 434, 8 6% B8 LC3 11 HEARRIE DL, 455 B8R premiR29b
AEBRLA LC3 N LR B 2 . * . P<0.05, HAGHE L.

Note: A: SH-SY5Y cells were transfected with preemiR29b or miR-n.c. for 24 h. Total RNA was extracted and analyzed by gRT-PCR.
Compared with the miR-n.c. group, the expression of miR29b in pre-miR29b group was significantly up-regulated. B: The EV71 infected
cells were transfected with pre-miR29b or miR-n.c. for 24 h. Total RNA was extracted and analyzed by qRT-PCR. Compared with the EV71
group and EV71+miR-n.c. group, the expressions of miR29b and p62 mRNA were significantly up-regulated in EV71+pre-miR29b group,
while mRNA levels of VP1 and Beclin-1 were down-regulated dramatically. C: The EV 71 infected cells were transfected with pre-miR29b or
miR-n.c. for 48 h. Total protein was extracted and analyzed by Western blot. LC3 1/l ratio was analyzed by optical density scanning.
Compared with the control, the ratio of LC3 11/1 decreased in pre-miR29b group. *: P<0.05.
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Figure4 Expression of PLD1 was consistent with miR29b
W A TEIRAMEIRRY SH-SYSY MR premiR29b, 24 h
JE IR E RNA UEfF gRT-PCR 4. HERIH, Sy
miR-n.c.ixf BAEAR ELAS, 65% premiR29b A+ miR29b K
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GINT. % HRAAH AR, F5 Y premiR29b (1WALEEL H PLD1 K
FICEIE EJE. * . P<0.05, SR

Note: A: SH-SY5Y cells were transfected with premiR29b or
miR-n.c. for 24 h. Totar RNA was extracted and analyzed by
gRT-PCR. Compared with the miR-n.c. group, the expression of
miR29b and PLD1 mRNA in pre-miR29b transfected group was
up-regulated. B: Total protein was extracted for Western blot 48 h
later after transfection. The expression level of PLD1 protein in

pre-miR29b group was much higher than that in the control group.
*: P<0.05.
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gRT-PCR i R %] T 5 EV71 YA KAy —sk
miRNAs (K] 2A), 3# 2k A W5 853053 B S STk
ZEm, FefT4E miR29b 1R Al GEFE EVTL S
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SH-SY5Y 4iiffs AMEd R R RS ER . xR
miR29% mimics T_HAFZIIFSL, M4Hiuf%YL premiR2%b
J&, ZHHEN miR29b IR KF- 0 2 IR (K 3A),
PEBE miR29b 7K F-ARK R L 1) Beclin-1 ik
JKE R R p62 T, LC3I il FI(& 3B, C),
XH R BEVTL 53040 M A WEVE A8 miR29b
mimics 4%, #LR miR29b 7E EV71 7541 [ W
R T EEEM . AU EY PLDL 5 H
W R B, BJE PLDL Xf A Mgy 3 3 e FH ik
SERPERIEE M. FATWBFRE T PLDL/E
5 miR29b FUAILNTE EVTL 55 AW & R
IR REM: . FEABFE R, EVTL BYYRIE S A
WS, AP PLDL ik K-~ E, mutnril,
PLD17E EV71i55 SH-SY5Y H X —FF e
RAESFIRHERIER o AWE B iR e T g
J& MiR29 MY, (HJZ@EL T4 miR29b
IFEIRKT, FRATIELE] PLD H3E R kK -5
miR29b A5k 7 ] —Z (&l 4). BT miRNA XJ4E
S DAL 8 8 Y A A 2 20 e A ) B s M R s S
RS, X 5 A PLD1 7K F-5 miR29b
AR — B 25 AR, DR AT TN AT
PLD1 fR n] BE A2 miR29b IR/ T K& 454 EH

TSR RATA R IN, HiE LY pre-miR29b
K EIRAII A miR2%b i IA AT, diffiH EVT71
LR LR VPL kK- 2T B (] 3B), 7R
BER AT Z 2], X3 miR29b (L REAT BEAS
UL S PR T AIE A WA 5, IR RE SR A B
(2 T Z A DA G . A DR R EVTL AT L
5 AR R R T SR R R, BT
miR29b X} EV 71 & il (i 41 A FH sk 1/ 24 2k 384 i 44
Jt A KSR

R IEATRIZNHE] miR2%9b 7E EV 71 &
Py P2 RGNS R T EEMEN, Bk
A Al BEVE IR T BT EVTL YL S & R 58
FHEREM 29D HERR . £~ B BB, AT 4%
L FRAE EVTL BLSER AW TS A T
miR29b T HIF54rF, A U] EV71id 1t miR29b

WIS NS BRI 20 % SH-SYS5Y 4Hi A
I ) HLAARHIL ) B4 78 JE i
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