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Abstract: Poly (rC) binding protein 2(PCBP2) belongs to a class of proteins that bind to poly (C)
stretches of both RNA and DNA. PCBP2 has roles in maintaining mRNA stability and regulating
translation. Meanwhile PCBP2 is a negative regulator in VISA-mediated antiviral signaling to
reduce production of IFN-B. Previous study have shown that PCBP2 can affect the multiplication
of foot-and-mouth disease virus (FMDV), but the specific mechanism is unclear. Here, we inves-
tigated the molecular mechanisms about PCBP2 promoting the multiplication of FMDV, Results:
1) We found that FMDYV structural protein VPO, 2B, VP2, 2C and 3D can interact with PCBP2
via Co-IP and GST pull-down tests. 2) Further study revealed that PCBP2 is a negative regulator
in VISA-mediated antiviral signaling, and 2C, 3D, VPO and 2B can promote the negative regula-
tion of PCBP2 on VISA-mediated antiviral signaling via the Dual-Luciferase Reporter Assay.
3) Meanwhile we found that FMDV VPO can increase specific degradation of VISA mediated by
PCBP2 through Western blot. In a word, FMDV VPO can increase degradation of VISA mediated
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by PCBP2 via VPO-PCBP?2 interaction to reduce the production of IFN-8, and enhance the FMDV

activity in cell.

Key words: foot-and-mouth disease virus; innate immune; poly (rC) binding protein 2; mito-

chondrial antiviral signaling protein; VPO

1 B % %% 8 (foot-and-mouth disease virus,
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N AN/ N <2 Wi SR R o ) 1A )

GST #1 GST &2 A,/ TIF buffer #p g, T 4 C
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J TR PCBP2 75 %t [ A1 3 253 4%

L el HEK293T 40 Mo ff T 24 £L 40 Mo A

BAFEMEE 41 EKE, 16 h 54 54 Uk Myc-
PCBP2, 100 ng IFN*B*Luc/ISREfLuc S il AN
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7% 5019 IFN-B fil ISRE A9 767 (& 2¢.d),
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- -F-VP2 oo - ew «-HA-PCBP2
IP:aHA e -F-2B ™ _F-3D
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a.b. ¥ Flag #5459 FMDV Z& 9 VP2,2B.3A, L, VP0,2C,3C I 3D(10 pg) 4 35 HA-PCBP2 (10 pg) 3 [ # A
HEK293T 41 (2X10°) , Jl HA/IgG(a) #il Flag/TgG (D) HT iR AT e e YT i , B J5 H] Flag/HA #4785 L ED B s o d. 4%
WA Flag R M 10 BEERE T 11 L. VPO, VP2,2B,2C.3D(10 pg) #1757 Y4 .24 h /5 #1F GST pull-down K56 . B I W Z2 5]
FHHRIK N 2B 435l 5 GST.GST-PCBPZ, 2C 43 5| 5 GST.GST-PCBP2,3D 434l 5 GST.GST-PCBP2, L 4355 GST.GST-
PCBP2, VPO 433l 5 GST.GST-PCBP2 D)}z VP2 4> 3|5 GST.GST-PCBP2 f§ GST pull-down X%, b )5 F] Flag( 1) .GST
) AT AR 1 B B, WCL O 2 JH 4 B Bl 3R 38 B ik AR 1 R Gk

a, b. HEK293T cells (2X10°) were transfected with the indicated plasmids (10 pug each). Immunoprecipitation, with anti-
Flag (HA) or control mouse immunoglobulin (IgG) of proteins from lysates and immunoblot were performed with anti-HA
or anti-Flag; ¢, d. Flag-tagged FMDYV proteins L, VPO, VP2, 2B, 2C, 3D transfected for 24 h with 10 pg plasmid, tested
by GST pull-down. GST pull-down (from left to right); 2B/GST, 2B/GST-PCBP2, 2C/GST, 2C/GST-PCBP2, 3D/GST,
3D/GST-PCBP2, L/GST, L/GST-PCBP2, VPO/GST, VP0/GST-PCBP2, VP2/GST, VP2/GST-PCBP2 and immunoblot
were performed with anti-Flag (top) or anti-GST (middle) » WCL (bottom) , expression of proteins

E 1 5 PCBP2 £4£EHEH FMDV &R

Fig.1 The FMDYV proteins interact with PCBP2
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K230T mPCBP212pg 3 40F
B | ales W PCBP2 12 pg
=.z 20 =z
ESS N =5 20
< 10 =
=2 L “ 9
EV(PRK) VISA EV(PRK) VISA
Myc-PCBPY - —tll et Myc-PCBP2 - —tll el
HA-VISA - — — — + + + + RIAVIBA S sis e e
WB: a MyC - ———— — — -MyC-PCBP2 WB: o MyC - — MyC-PCBP2
WB: o-actin SR S S B-actin WB: 0-aCHin | s s s s s e e s -B-actin

a.b. ¥ 40 B B Myc-PCBP2 (0,500 ng), 100 ng IFN-g-Luc/ISRE-Luc # 4 i Bi. 20 ng PRL-TK P % i ks 4t [6] %% g
HEK293T 41 /.24 h J5 H SeV §ili#k 12 h(f) (BRI T EOE Z MR 5 REK I ;o d. B AS A 57 & Myc-PCBP2(0,
0.3.0.6.1.2 pg) 5 100 ng IFN-B-Luc/ISRE-Luc it % Jfi k7 .20 ng PRL-TK N2 it L & HA-VISA(0.2. 5 ng) i by L[] 5%
Y HEK293T 42 .24 h J5 #E47 WP R MRS R G KM s EVVEC 45 AH X I 28R 8 519 28 300 5 4 5 3 o =i
UL BT EG  E H « x L P<T0. 01 22 il B 3

a, b. HEK293T cell were transfected with 100 ng reporter plasmid (IFN-8-Luc/ISRE-Luc), 20 ng pRL-TK and PCBP2 (0,
500 ng) and infected for 24 h with SeV (right), assessed as luciferase activity after 12 h; ¢, d. HEK293T cell were trans-
fected with luciferase reporter constructs plus PCBP2 (0, 0.3, 0.6, 1.2 pg), assessed as luciferase activity after 24 h. EV.
Empty vector; VEC. Vector empty control; The results represent the means and standard deviations of data from three in-
dependent experiments. * %, P<{0.01

B 2 3R PCBP2 #l#l VISA 55 #) IFN-B #0 ISRE By 7= &

Fig.2 Porcine PCBP2 inhibites VISA-induced IFN-§ and ISRE

2.4 VPO {Zi# PCBP2 X} VISA B4 5 14 % 7
Jo T Wil WEsE FMDV & {2 ¥ PCBP2 M 3 3 i

VISA 6 FMDV 2C.3D, VPO 1 2B & 1 (600 ng) T2 2 B s s 5 5 1y — v 20k L 3 fi
PSRRI PCBP2(L pg)  VISA 800 ng) JURERe s e 1y Sl Wy 0 5 S 15 5% T 58 4 Bk 20 06 0 5 19 Sk
Western blot i & /8 FMDV VPO #1 3D 2 8 Jegizk, T FMDV 732 #045 F o Bl s 40 8 5
PCBP2 5t VEREE SR VISACE da~d) o dE 2 ggision) i R F FMDV b 38 £ 6078 W 1 »
R UL JAT VPO R HE PCBP2 XF VIR VISA B gy 5 Mk > | 5 B 40 ML FMDV £ £
i 5 PERE M (] de D S 4 A H A JE 0 o B 2 A
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s =
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293T-IFN-B 293T-IFN-B
2 300
ﬁ.z L - é‘ * %
H;:[ g O Con i% 20 — D Con
23200 [ PCBP2 ESis .,  mPcBR2
ﬁs% o B ﬁgé 10 .
= 100 F WPCBP2C 53 W PCBP2/3D
EL 227
g 0 L E% 0 el
EV(PRK) VISA & EV(PRK) VISA
5 293T-IFN-B f 293T-IFN-B
z — 5 400 ~
240 - z L o gen
g 8 O Con %g 300 1 —— @ PCBP2
wEr | xx [ PCBP2 3 . @mom
RZ,0l M VPO #2201 W PCBP2/2B
ISl B PCBP2/VPO 9 2
= 10 ;ég 100 -
Z 3
1 a4 0 1
EV(PRK) VISA EV(PRK) VISA
a.b.c.d.ef. % FMDV % (4 L.VP2.2C.3D. VP0,2B(0,100,0.100 ng) 4} il 5 Myc-PCBP2(0.0,500,500 ng).100 ng

IFN-B-Luc #245 Bk .20 ng PRL-TK % Fiki A K HA-VISA(0.2. 5 ng) H [[ % 4 HEK293T 4 g, 24 h JF 4T W% %
f et R IR . EV 8 AR I 20k 8 1119 25 40445 Con. VPO #RH H AR X R 19 28 2 ik J2 PCAGGS, Myc-PCBP2 X i 1ty
2 ARIE peDNAS. 1; [ 4 5088 3 0 =k & =k DL Bl S i i 5 308 5« « . P<T0. 01 25 Sl i 3%

a, b, ¢, d, e, {. HEK293T cell were transfected with 100 ng reporter plasmid, 20 ng pRL-TK, HA-VISA (0, 2.5 ng) va-
rious FMDV plasmids (0, 100, 0, 100 ng) and Myc-PCBP2 (0, 0, 500, 500 ng) for 24 h, assessed as luciferase activity.
EV. Empty vector; Con. The corresponding empty vector of VPO is PCAGGS, the corresponding empty vector of Myc-

PCBP2 is pcDNAS3. 1;The results represent the means and standard deviations of data from three independent experiments.

* % P<Z0.01

3 2C.3D.VP0.2B E B {2 PCBP2 X IFN-B gy &l 1E H

Fig.3 The effect of IFN-p inhibited by PCBP2 is promoted by 2C, 3D, VP0, 2B proteins

Z 5 g, BT FMDV & —F RNA J§ 8 , iX 22 41
5 1 A — 364> & RNA 454 7% 14 (RNA binding
protein, RBP) . {4l 4 £ 5 5 e 45 5 2 (1 (PTB)
La [ B ¥ (La autoantigen) ™ kB & 40S ¥ &
(40S ribosomal subunit)™* 5 fil 45 & Md Bt RNA A
HAEFEE H (NSAPD ™ DL A% AN ¥ — 00 % 2R
F1 (hnRNP) 4, ifif PCBP2 41l fjig 2 (1 2 )| T 4% =
P46 RNA JOWE0E 574 4 BERY HnRNP T ©
AW E PCBP2 RE % 4 2 40 il 1t 95 i 2 L
R AR HE FMDV 38555 8 4 [ B PCBP2 1

FMDV 5] 5 5 30 1 w4 (4 23 7 L A R F X5
FMD BEAT A 840 B 1 S A B 2 AR 06 . A SC e e
JF 5 PCBP2 % /& H £ FMDV % 11 (VP2 2B,
VP0.,2C.3D), $:4 W B PCBP2 7 i 4% 41 M 1) 4
PEN . K BAER A0 A PCBP2 JhiL g, X
R A 50 47 253 52 2C.3D. VPO Hl 2B #f — 4
i IEN-B (7= A= . 8 SCHk R 5 . PCBP2 A% 38 i
E3 12 £ % 0 AIPA 77 £k VISA, DLk 5 %t
20 L f 25 1 A A B9 AR R Bl 2C. 3D,
VPO F1 2B 4355 PCBP2 4L%#£ UL, Western blot i
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a, b, c. d. Immunoblot analysis of HEK293T cells transfected with plasmids encoding HA-tagged VISA (800 ng), Myc-
tagged PCBP2 (1 pg) and various FMDV plasmids (600 ng) for 24 h; e, {. Immunoblot analysis of HEK293T cells trans-
fected with plasmids encoding Myc-tagged PCBP2 (1 pug) and various FMDV plasmids (600 ng) for 24 h
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Fig. 4 VPO accelerate the specific degradation of VISA from PCBP2
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