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WM A K prhey 6 NErBEz—, KEWT M A %R ITE-{ %8 A (immunoprecipitation-mass
spectrometry, IP-MASS)# K jfit 5 pD1133L ZAE#)5m T @& e, K Ik & 8 (vimentin,
VIM)# pD1133L ZAf 6915 T &AL —, [2f RFEE L &E VIM x ASFV Z469%a. [B 4] K
% ASFV 5 VIM #948 ZE /A, 8B VIM 43t ASFV L #lagpuhl. [ k] il i ki
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(co-immunoprecipitation, Co-IP)iX 3 33E pD1133L 5 VIM H &£ ZAF X % 4N R KX VIM & @ VA
ZaZ it 4 AR VIM #9 siRNA £ % VIM 5f ASFV &%) 498 7f1; #] ] Western blotting VA & &K X% &
PCR (quantitative real-time PCR, qPCR)7 i% 42 ASFV #f VIM & & /K-F A B4 R K-F a9 %0h; @
iT Western blotting. [8] 4% %, J& % X3 (immunofluorescence assay, IFAMR % E * 4| it & & ASFV
J& VIM B BALKF BACA R T g & Az AL 0L, CCK-8 KAl &40 M VIM A B AL 37 4] 7] KN-93
4L B8 09 JAE R JE, FFA)F) Western blotting VA& IFA #29) KN-93 3¢ VIM BEER 1L . I 28 LT 45 A R
xt ASFV Z41%wh. [4R] VIM i R X423 ASFV 4], UK VIM 49 & AN 474] ASFV & #%]; ASFV
B VIM & @ KPABRSE FKP R, HEZoERMME; ASFV REE VIM £ A B Es
MEKZ A LML AT R, ARt ASFV 8.4), [4#13E% T ASFV 55 &4 VIM XA 49
A ERIEAER; L ASFV B %G VIM % 3| ASFV pDI133L 4%, Ta g ikt THG
A B IR MM AL ASFV A 4| e ALl .
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Abstract: African swine fever (ASF) caused by African swine fever virus (ASFV) is a severe
infectious disease affecting both domestic pigs and wild boar. ASFV has a large genome, and
the non-structural protein pD1133L is predicted to be one of the six helicases the genome
encodes. We used the IP-MASS technology to screen the host proteins interacting with
pD1133L and found that vimentin (VIM) is one of the host proteins that interacted with
pD1133L. However, it remains unclear how the VIM affects ASFV replication. [Objective] To
investigate the mutual regulation between ASFV and VIM and disclose the mechanism by
which VIM enhances ASFV replication. [Methods] We employed the Co-IP assay to examine
the interaction between pD1133L and VIM. Furthermore, we examined the effects of VIM on
ASFV replication by designing and synthetizing VIM siRNAs and overexpressing VIM.
Western blotting and quantitative real-time PCR (qPCR) were employed to determine the
impact of ASFV on the protein and mRNA levels of VIM. Western blotting and indirect
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immunofluorescence assay (IFA) were used to explore the changes in the phosphorylation level
and subcellular localization of VIM in macrophages infected with ASFV. The CCK-8 kit was
used to determine the optimal concentration of KN-93, a VIM phosphorylation inhibitor, for
treatment. The effects of KN-93 on the phosphorylation and subcellular localization of VIM
and the replication of ASFV were examined by Western blotting and IFA. [Results] The
overexpression of VIM promoted the replication of ASFV, while the knockdown of VIM
inhibited ASFV replication. In addition, ASFV infection down-regulated both the protein and
mRNA levels of VIM in a time-dependent manner. After ASFV infection, VIM was modified
by phosphorylation and changed in subcellular localization, thereby promoting ASFV
replication. [Conclusion] This study confirms the interaction between ASFV and the host
protein VIM. After ASFV infection, pD1133L leads to the rearrangement of the subcellular
localization of VIM towards paranuclear aggregation, which promotes ASFV replication.

Keywords: African swine fever virus (ASFV); D1133L protein; vimentin; protein-protein

interaction; phosphorylation

AE N SE 95 (African swine fever, ASF)J&Hi Ik
I HEJE 9% B (African swine fever virus, ASFV)5]|
A —Fh ELA B AL Yt R B BT R R
295 2018 AFAE AR E LK, XA lba il T
WKW Te e, HRTTERES CHE) i ASFV
SHEETEAE . ASFV AR R 5 AT G0 2 A
(Asfarviridae) B i1, J&—FAZ MBI K7 DNA
g, W& HATME—C AN DNA RIBDR T ; %
RSB RR T R . AR T, IR
TR R BRI RGO BE AR A B2 T L AR | B
LA A = s e 1 s AR SRR A i P

ASFV SRR T 5 0E iR XS AR5 4
MBSy R Bnde . B, AKFEFSh
PN 5 JREERY, ASFV 2 — R BB 1 AU
DNA Ji#:, HEFLI R 170-193 kb, 7
151-167 IR EEHE (open reading frame, ORF),
i 150-170 PaE S, ASFV 4t 6 Flvii e i
EA, 944 pD1133L . pB962L .pQP509L |
pQ706L . pA859L LA K pC962R, )& T fift jie it
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WFRIREN, FEA T A%, vl fe
S i b Y mrbaFsE R W, pD1133L
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X ASFV Sl 2=ICHE S, FFrEmFR D1133L
S ASFV H 20 5 5 A TR AS 8k 1 52 1
RE 7 B U 5 P ARSI 00 = i 2 e T E -
JE T A (immunoprecipitation-mass  spectrometry,
IP-MASS) L R i . %6a, WE TS
pD1133L HAEMfE E&EFARML!Y, HjE
#E F(vimentin, VIM)& pD1133L HAERI LTS
FEAZ—, ARSI AR, 5
— LRI

VIM J&H1[0] 22 (intermediate filament, IF)%E
MR RE & ERTFNEANZ—, 176
o A e R R P e B AE N, Bk VIM
FEATET M, (B[RRI IE X H B
TEZFh A M FTa, a0 b 57 40 . 15 I A e A
BT AE AN S AR 1R VIM Al 7R R B
ARSI B L G AR, PRiikiE, 4k
I VIM A {2l SARS-CoV-2 #2851 ACE2
SEA B Z AR, DT 2R BE X 1 Bz 20 )
R R R A LIS, AU VIM it
Tl 2 A 55 TR S A o 0 LA A B 5 IR BB
AR | B RE 20 B 4R DA A AR A i v iy gk —
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(classical swine fever virus, CSFV)/g&4e 4 [a] 5 4F
SR NSSA MHEARH], KA EHE L
GEIRGERE , FF NSS5A #15£5 M 5 M (endoplasmic
reticulum, ER) ¢ ¥ 9 3 & # & & ¥ (viral
replication complex, VRC)JE !0, 4 2 11 45 i
PEBCEE 1T A vy (calcium calmodulin-dependent
protein kinase II gamma, CaMKIIy)4 S #) VIM
BERAL 028 T VIM A 20 i 5 HP B4 43 A T g
PERE R PR 2 A% 3% (porcine circovirus type 2,
PCV2)FETE EM M HINT ., teoh, FERm e
(Zika virus, ZIKV)7E/ERGL i, VIM 725
OGN BR A RIZUEA TP A F I RET
VRC J& Bl BA% J8 FE T 45 A6 LA b 2 42 1l 1S
SR, &F VIM 7E ASFV el 2 i (1 IR P
F, BT RA B RS A

NIRRT AR R VIM 7E ASFV &G i [a] 11
LRGSR & VIM Xt ASFV & i,
AWTFER IS Z38 LSRR VIM 204 17 VIM X
ASFV &l 54005 {#F Western blotting Fl7¢
%€= PCR (quantitative real-time PCR, gPCR)%;iIE
T ASFV BHE VIM B 1KLL SkoKF
B 72 A s B0 s a8 ) B A ok i IR
(immunofluorescence assay, IFA) Ll M Western
blotting & I ASFV K iilJ5 7] &4 VIM R
A IF 5 R 20 67 K A%, B 1w B4
(%)% 4= i ASFV Zafih i) pD1133L 1845 .

AR

1.1 HEFHES

¥ MM B OWE 41 9 (porcine
macrophages, PAMs) . ‘& % B Wi 40 My (bone
marrow-derived macrophages, BMDMs) . {H {1/
B A AfL(MA-104) . AR B 20 i (HEK-293T)¥
rh Ol B 2% BE 2 M B B 5 BT S A i X
Sem E AR, BT A AR IITE 5% CO,. 37 °C

alveolar

AIFPREE TP IR

ASFV FEFR(CN/GS/2018 #k)H A [ Al B
2B 22 N B EERFFT T ASFV X s sty 2§23k, A
W52 5 ASFV AR S A X 7E v B ol Bk 22 B 22
M BRI 5 Pl sl ) A ) 2 4 = % 92 3K %8 (animal
biosafety level 3 laboratory, ABSL-3)- /17,
1.2 #fR. B

BT VIM (10366-1-AP) | $ B-actin H75[
Pt & (81115-1-RR) Iy [ Proteintech 72\ ] ;
Anti-Phospho-(Ser/Thr) Phe $ifk(abl7464)1 [
Abcam 72\ F] 5 BHAR i 4k ¥ B (horseradish
peroxidase, HRP)#ric 9 I E i 1gG (H+L)
(A21020)F1 1L 2E 40 Bl 1gG (HAL)PL 14 (A21010)
I [ Abbkine 23 7] ; 1%} ASFV pD1133L #il p72
14 Bl B o BT Fh A S 30 2 1 4

¥ ASFV D1133L JE[H(GenBank %35k :
41901314)4i AF] pcDNA3.1(+) kM, Mg
A% F K U pcDNAFlag-D1133L 5 34 I VIM
JE A (GenBank % 5% %5 : 100522394) i A #|
pcDNA3.1(+) K ik 4, M i B A% 3R 3K o kr
pcDNAMyc-VIM.,  ELA% Rk JBUkL by 27 4 T Hii
A TARAT BRA Fl R £

i DMEM }5 522k . RPMI 1640 }5 575
Opti-MEM 15 725k i 2F I (fetal bovine serum,
FBS) .
RNAIMAX. 0.25% EDTA JEEFYE H Gibco 23
Al ; PBS. 10x 2 R MR . FE kIR — 2 TR (diethyl
pyrocarbonate, DEPC) . —#i iR & % W IW A
Solarbio A ®l ; 4k 2% & Jt JK ¥ (enhanced
chemiluminescence, ECL). (& H Advansta
v Fl s RNA #2345 TRIzol Reagent I H
ThermoFisher Scientific 2% @ ; TB Green™
Premix Ex Tagq™ II. PrimeScript'™™ RT Master
Mix, 2xPro Taq HS Probe Premix Ilj H TaKaRa
Ay EEEEHGIA A Roche Al 4,6-—

Lipofectamine 2000 . Lipofectamine
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JoR 3 -2- 2R FE 5| s (4',6-diamidino-2-phenylindole,
DAPI)Z YLk B Beyotime /A .

1.3 % 9% 3£ 7 JE (co-immunoprecipitation,
Co-1P)i3&

P AR IR A NP4O 2% vhgke 4 g
FESEIICT R, 76 4 °CAF R RIFL 24 1 h, 2R
Ja X RE S HEAT A A AL BE 1.5 min, [IRE 5 s (B
b 20 kHz, fi 5% R 30%), 12 000 r/min &
O 5 min ZERAMMIEE R, ORER E S A0 MO RAR
V- AN BRI S AH R AR T . 1eG Uik LK
Protein G BilEHEEEERTE 4 °CIF R K. 26 2 K,
FH NP-40 22 b i 3% Protein G BilEMiEERK 3 1%,
A% 10 min, 12 000 t/min Z5.0> 10 min RBYRE
Protein G BiflgWHEELR, MAE A FAEZ R,
AT J5 2L Western blotting {856
1.4 HRERERT 4L
1.4.1 VIM 8 FRiEXE

ffi il Lipofectamine 2000 2 Jifl %% Y 7] 5¢
WANME R . o MA-104 40T 12 fL
B, T AN IE % E E 70%-80% B, i
Lipofectamine 2000 # 4RI #4144, 6 h 5
B MR FR M, AR5 ARG &2 5 (multiplicity of
infection, MOI)=1 F|i&/&Ye ASFV A, e
JYL 24 h 5 WA A AL A L 3 1) qPCR 4B VIM
1 FIER ASFV S 1 i 5
1.4.2 siRNA 353818

BEXE VIM HE FPE siRNA 51 g v 35751
NFARA R AA (3R 1), 1 Lipofectamine
RNAIMAX #AT5%, 4 VIM Fi 571 siRNA J7
I L3 PAMs dHffirh, %0k 6 h Rk, ¥
e 24 h RN, 38T VIM siRNA T
PAE; VIM siRNA 4L 6 h J5 E 51,
SRJG AT LA MOI=1 F sk Y ASFV, i 8 e
24 h JF AR A o, 4B VIM X ASFV & il
(R FE )
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1.5 WHE= PCR
1.51 HME=E

W 20 AR S, TRIzol ¥k 2 B4 At i
RNA, Jfilad % 5% 457% cDNA, LI GAPDH
mRNA 7K RN SEH# TR . PCR VKR
(10 uL): cDNA (¥ ¥4 200 ng/uL) 1 uL, DEPC
7K 3 uL, TB Green'™ Premix ExTaq' " II 5 uL,
RS I#1(10 mmol/L)4% 0.5 pL., PCR JZ v 45
4: 95°C 3 min; 95°C 10s; 60°C 34s, £ 40 4
TS, MXTERBIPIFAIER 2, 51975 H
BEARL B AR WA BR A F) A
152 @BYMEE

WCER AR LA i, SO TR 3 YA A4 B e
12 000 r/min B.0> 10 min ERAMEEH . PCR
FOWRZR25 uL): b TS 4110 pmol/L) K45

x1 $E VIM 8 siRNA 55

Table 1 siRNAs against the VIM gene

Name of Primers (5'—3")

siRNAs

siRNA-1475- Sense: CCAUCAACACCGAGUUCAATT
VIM Antisense: UUGAACUCGGUGUUGAUGGTT
siRNA-2415- Sense: GGAGAAGAGAGCAGGAUUUTT
VIM Antisense: AAAUCCUGCUCUCUUCUCCTT
siRNA-2545- Sense: CCAGAGAUGGACAGGUUAUTT
VIM Antisense: AUAACCUGUCCAUCUCUGGTT

x2 AKARFAASINRFT
Table 2 The primers and sequences used in this
study

Genes Primers (5'—3")

p30 Forward: GATCGGTGTGCCTGCCTTC
Reverse: CGTTGCTGCGACCCTTGT

p72 Forward: ATGAAATGATGCCATCCCATTG
Reverse: CATTCAAGTGCTGTCTGACATG

D1133L Forward: GATTCGCGATGAGCACACAC

Reverse: CACAATCACCTTGGACCCGA
VIM Forward: CATCAACACCGAGTTCAAGAAC
Reverse: CTCGGCTAGCAGAATCTTGTTC
Forward: ACATGGCCTCCAAGGAGTAAGA
Reverse: GATCGAGTTGGGGCTGTGACT

GAPDH
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51945 1 uL, et 13 3 ul, DEPC /K 6.5 uL,
2xPro Taq HS Probe Premix 12.5 pL, PCR S
Z%fF: 95°C 2 min; 95°C 7s; 60°C 125, 44
PEHR; 95°C 6s; 58°C 11s, 340 MMEH. F
FHEEXT ASFV p72 M4 %0 5519 7 51 DL SR
HHIIT S 3,
1.6 Western blotting 45 |

AR AN AL S, IMA R A AR e T
100 °C4xJE@ ¥ h & B 10 min i 8 1 5820281k,
12 000 r/min #§.L» 5 min. {fi F SDS-Z P4 i
BERCHL K (80 V., 30 min; 120 V., 60 min)jy & &
1. 7€ 100 V. 90 min 7K 5518 T 5%, 5% BSA
RS B, TBST (354 0.1% Tween-20)
eI 3 I, BRI S ming 4 CEFHUALR, H
TBST %k 3 &, 5K 5 min. SR/5 A HRP F7iCHY
THUEIRIEE Lh 5, ] TBST B 3 Ik, &Ik
Smin. fwf5, H ECL fb2=k N E AW T,
1.7 ZI¢HRE MR M3 (50% Hemadsorbing
dose, HAD5()

¥ PAMs #47 UT. DMSO. KN-93 A[Hk4b
FR(UT 4. K iEF7 DMSO 5 KN-93 kbR, Jgk
ASFV; DMSO 41: DMSO 4#bFR, Ji&e ASFV;
KN-93 4. KN-93 4bFf, /&Y ASFV)Jr /&y
ASFV, TEAN [l i (] s SCBORE i T34 T VR BIRP IX
KB RAE PUEE A, FH & 1%MHER . K
K#EZR M PBS #4713, 3 000 r/min 2. 5 min;
HUER O BB R T 37 B R AT 45 3]
LA, K PAMs A 96 fLAk, BELINA
R3 ASFVpR2 @XM EE3Y

Table 3 Primers for qPCR targeting the ASFV p72
gene

Gene  Primers (5'—3")

p72 Forward: GATACCACAAGATCAGCCGT
Reverse: CTGCTCATGGTATCAATCTTATCGA

TagMan CCACGGGAGGAATACCAACCCAGTG

probe

20 pL FSELTANML(400 R o KA IR Ak FR 4
AR R R, M 107'-1077, #AS PAMSs FiI
LLANMER 96 FLAk T, BAREREMINE 8 4
FESL, L 7 d, WELLLANERIT LS
## B Reed-Muench ¥:1148 HADs.
1.8 [EERRKARE

#5711 x 2 B R (PBS T ) TE 37 °Cus
HRME/PNIL T h, TG MA-104 40l T3t
RE/NMK, FHEE 60%-T10%IL 5 E, ¥
pcDNA-Flag-D1133L FA% 5 b % L 2 24 i,
B R FRAA R TR 24 h JEARERRES . FRE A
1 mL 4%Z KRR E 1 h; H PBS Wits,
FANMLANA 500 pL £ 0.3% Triton X-100 = I 18
# 1 h; I PBSIEWEG, i 5% BSA #E
M1 1.5 h; SRIEIAJH 5% BSA (J PBS % F¢) s
BE1 Flag Piik LA VIM Hiik, 4 °Cil ik d ;
5 R A, B PBST 1506 3 Y, 43K 5 min,
IMAZOCRRICHIPTR (Alexa Fluor 488 Hii it
KDL K Alexa Fluor 594 Hit FRATIK), FIRIFH 2 h;
FH PBST 35 ¥E)5 . 1l DAPT 5¢ 56 gLk g (o 20 i A%
10 min. ffHBOGHREENELOE, IR
EF

i IxZRMBERAE 37 °CHLB LR A/
M. 1 h, T45¥% BMDMs i 2 B A /N ILPY
6 h Ji ASFV (MOI=1)ERGL 4l , AS[a]i ] &S5
SRR, PRRIE .
1.9 HIERRITFESN

G MG 2/ 0B R 3 K
DL aprife 22 R, T RS 2 B s o
WHEB S22 225, *: P<0.05; **: P<0.01;
#xk, P<0.001,

2 HZRE5OM

2.1 pD1133L A VIM #E{ER
ARSI AT LAY 5 ASFV pD1133L HAE
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Pl s F 8 M EUR RV, VIM 5IAFE AR
S ik IGIE VIM 5 ASFV pD1133L
I EAE S &R, fE HEK-293T 40l p 43 516
2% # 1K pcDNA3.1(+) 5 pFlag-D1133L DL &
pFlag-D1133L 5 pMyc-VIM :5E4L #4086 h 5
BN IR R IRIE, 24 h R UBGRE S, 43l il
FH PRI AR 2 BRI T 1) Protein G 4T Co-IP i
¥, 455RFEM, VIM 5 ASFV pD1133L fE17EH
HAERE 1),
2.2 VIM 12 ASFV 89/K5ME 4l

MHRETE F VIM X ASFV & il 5, %
Yt pcDNA-Flag-D1133L & MA-104 41, %54
24 h Ji, EHE SRR, ] ASFV CN/GS/2018 4
(MOI=1)E&%: MA-104 401, JE&ULJ5 24 h Wi
20 MR ARG I X ASFV I 54 0, gPCR
g RRWIRESE VIM RiE s 13, ASFV p30.
P72 5K B T IR (& 2A . 2B), it
ik VIM J5, 8 3 448 DUBC 8 3 v 5
HZH (B 2C). £ EJriR, 78 MA-104 4 b5t
5 VIM {2k ASFV & il

it — A VIM A i ASFV & il () )8 4
YER, BEXE VIM B35 B 3 XRS5+ PR siRNA
(F )35 2= PAMSs b 7RI 5 24 h iU
FESL, FH qPCR K VIM 26357k -, #iidk H4 T4

™
Y X

‘ ‘ [

ool

Flag-D1133L
Vector Myc-VIM
IP Abs IgG Flag 1gG Flag
IB Flag .- & 8 |Flag-DI1133L
IB Myc - | Myc-VIM

Vector Myc-VIM
s S | Flag-D1133L

Input - | Myc-VIM
S W | -actin

1 VIM 5 ASFV pD1133L 7+ E/ER
Figure 1 The interaction between VIM and ASFV
pD1133L was confirmed through Co-IP experiments.

BRI BT . 455 0K, siRNA-2415-VIM
BT MR i i (F 3A) . #E PAMs B5 e
siRNA-2415-VIM J5 A MOI=1 7|4 /& 4 ASFV,
PE— 2 HRE VIM X ASFV & Hl520 . qPCR 45
L, &k VIM LA 5 , ASFV p30.ASFV p72
BEKOFE B FET NC (BT BE)4L(& 3B,
3C), p72 EHAXRXEBEIT NC H (K 3D). %
3RMY, MR PAMs i VIM RiA7KF- 25 g 0
i ASFV & .

||

Wl

ASFY

oo |
Vector

Myc-VIM

2 VIM {23 ASFV K5 Sl

Vector

Myc-VIM Vector Myc-VIM

Figure 2 VIM promotes ASFV replication in vitro. A and B: qPCR to detect the effect of Myc-VIM on
ASFV p30 and p72 transcriptional levels. C: Effect of Myc-VIM on ASFV viral genome copies. *: P<0.05.
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A B i
g 1.5 PAMSs < 157 PAMs
s 13r %
=
S 1.0t = 1.0F -
= >
o 08 <
< < *
Z 05r < 0.5 i
ke : Z
o3} ﬁ &
= =
> 0.0 £ 0.0

%Q 4@ 4@ Q\V\ > KXQ '4\@
S \ad
R £
S

B3 BELK VIM #i§] ASFV (k5N & #)

tn
1

30 mRNA/GAPDH mRNA
s
w

e
=)

D
PAMs MOCK NC siRNA-VIM
p72 SRS 72 kDa
1.0 g p72/B-actin [ 0.00 1.32 0.79
. VIM | g @ s — 57 kDa
1 VIM/pactin[_0.73__0.81_0.56
B-actin -“»42 kDa
%O ,4\@
\s
§

Figure 3 Knock down of VIM inhibits ASFV replication in vitro. A: Down-regulation of intracellular VIM
expression at the transcriptional level analyzed by siRNA assay. B: Knockdown of VIM affects its
transcriptional levels. C: Effect of knock down VIM on ASFV p30 transcriptional levels. D: Effect of knock

down VIM on ASFV replication. *: Difference (P<0.05).

2.3 ASFV BEPE(K VIM FRix

B2 A5k g E & M VIM X ASFV & i
HAEREER, hik—2iE ASFV BRG]
6] VIM FiA1HE 0L, 1€ PAMs 1 BMDMs i it
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Figure 4 ASFV infection inhibits VIM expression.

ASFYV infection (hpi)

A and B: In PAMs, ASFV inhibited intracellular VIM

expression in a time-dependent manner at the protein level and transcriptional level. C and D: In BMDMs,

ASFV inhibited intracellular VIM expression in

a time-dependent manner at the protein level and

transcriptional level. ns: No difference; *: Difference (P<0.05); **: Significant difference (P<0.01); ***:

Significant difference (P<0.001).
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Figure 5 Enhanced phosphorylation of VIM and rearrangement of subcellular localization during ASFV
infection. A: Western blotting assay verified that VIM was phosphorylated during ASFV infection. B: IFA
assay verified that the subcellular localization of VIM was rearranged and aggregated to the perinuclear
during ASFV infection. C and D: IFA verified that the rearranging of VIM was associated with pD1133L. ***;

Significant difference (P<0.001).
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Inhibition of ASFV replication by VIM phosphorylation inhibitor KN-93. A: Effects on the

Figure 6

p30

viability of BMDMs after treatment with different doses of KN-93. B: Expression of VIM, p72, and pD1133L
protein levels after treatment with 5 pmol/L KN-93. C: Effects of KN-93 on ASFV virus titer. D: Effects of
KN-93 on the subcellular localization of VIM. ns: No difference; *: P<0.05; **: P<0.01.
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