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| dentification of host cellular proteinsinteracting with porcine
epidemic diarrhea virus M protein
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Abstract: [Background] The membrane protein (M) of porcine epidemic diarrhea virus (PEDV) plays an
important role in the viral assembly process, membrane fusion and viral replication, but the mechanism of
interaction between M protein and host cells is still unclear. [Objective] Co-immunoprecipitation
technique coupled with LC-MS/MS were used to screen cellular proteins interacting with PEDV M
protein, which can provide a foundation for revealing the function of M in viral multiplication. [M ethods]
PEDV DR13 vaccine strain was inoculated into monolayer of Vero cellsat aMOI of 0.1. After 36 hours of
infection, the cells were collected and lysed. Host cellular proteins that interact with the M protein of
PEDV were immunoprecipitated using the M monoclonal antibody, then identified by LC-MS/MS, and
analyzed by gene ontology (GO) annotation. Among them, two interested cellular proteins were further
confirmed with Co-IP and cellular colocalization. [Results] Based on the analysis of the number of peptide
segments, 218 cellular proteins interacting with M protein were identified. These host cellular proteins are
closely related to protein synthesis, metabolism and cell signaling pathway transduction. Cell division
cycle 42 (CDC42) and eukaryotic trandlation initiation factor 3 subunit L (elF3L) were chosen for reverse
Co-IP reconfirmation and colocalization analysis. The results showed that both CDC42 and el F3L protein
interact with M protein. [Conclusion] This study identified that PEDV M protein could interact with
CDC42 and elF3L proteins in host cells, and identified 60 other host proteins that might interact with M
protein. The study is to provide an important theoretical basis for the study of the interaction between
PEDV and host cell proteins.

Keywords: Co-1P, PEDV, CDC42, el F3L, Membrane protein, Protein-protein interaction
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virus, PEDV) &5 A48 ik w5 1Y) H 2 )i 2
—, JB TR # Rl (Coronaviridae) . TR G 78
(Coronavirus), JEHZH kAL IESE RNA, KEZR
28 kb, JEHZH 435 it S E 1 (LFREH) . M &
HERER). EEACMUBERIER). NEA#
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T W] PEDV M 2 [ BARERIALS, 38
VI BT /S MR 1A AH B 0% 200 o P 2
F o %% LU0 3E (Co-immunoprecipitation, Co-I1P)
BRI G 2 A A A 2 vk AT
F O S g5 L U008 7 L 45 A TR B R
(LC-MSIMS)4%E7E Vero 4HfiiN 5 PEDV M 2 FI4H
TAERBES, N5 M EETE PEDV 12441
R A D REFIAE AL S A A
1 MRS I3
11 fREMMAE

PEDV DRI13 558tk ARSI % (R A7 dEMLk
B (Vero) 4N . i (Hel a) 4 it o 5256 28 A7
1.2 EERFIFLE

[ 05 2 R 6, P s A ME R AR R R AT PR
Al BORERBOR A & . DNA BERE i st Fl &
Axygen AP AR WU ABRZAF] ;5 Lipofectamine
2000 ¥ Y51 . DMEM K5 3%, G 4 17 , Thermo
Fisher Scientific A r]; IEHL PEDV M HLogEST
A, Aerp ol K2 1 Ao S RUEST Flag
HEREPLR, Abcam Al RIEBL HA BTEFEHL
4, Cell Signaling Technology 7\ 7 ; RIPA Zf# ik,
R R A YR A BR S Hl s Protein A/G PLUS,
X AEYH AR A F . PCRIL, Bio-Rad A H];
BER G MT 258, UVitee 25 4 H Shanit
B HTL, Nexcelom 24w,

1.3 PEDV M EHZRIEAEHN

WM o 2x10° AN /mL Vero 4il 370 T 6 FLAk
H, RRAHMK % 80%i 4, Y PEDV DR13 ik
(MOI=0.1)1%, ]I % B A LS A A X ig
37 °C 5% A fbidE A G FR, ilTeiR G
24, 36. 48, 60 h A4, finA RIPA 247K
% 30 min, 4°C. 14 000xg &5.0> 10 min, B350
A FREGE w1 T SDS-PAGE ik, LLEIEHT
PEDV M 5 BEHLIRLE R —Hiii 1T Western blot,
K EE M 2R RIATEOL, i PEDV R EEY
SR ]

14 1P RETFEMEANS M EBHEEERAN
Eg=|

¥ Vero 40U R T 10 em K=, FR4ufif
K% 80%iL4 , &Yt PEDV DR13 Ji#(MOI=0.1),
36 h AN, S RIPA ZY@# g vk 30 min,
14 000xg 0> 10 min, Y4 B3, IMASLM EH
() PR s BE TR (1:50 1570 BF), 4 °C e & 12h,
P22 240 L 24P F- #5177 20 pL 1Y Protein A/G,
4 °CHEFEWFE 12 he A 1 mL B RRRIELE,
3000 r/min E.0> 5min, 3 i, RE 4K, i
Hifil A 20 uL 2xSDS-PAGE [ FEZE i , 100 °C 7%
W 10 min, K AR T 10% SDS-PAGE, R
Yok X B AT Y
15 RiENMmERER

B 40 pL SEER LA REZH S DLIE I BOAE b
17 SDS-PAGE iUk, HSHimiies, 7l
IR S5 20 RO B2 R N T B 1 4T, A
W ikl B EL RS, T LC-MSIMS
Ay A, A5 0 A BTG e b Eods A4 MasQuant
(1.3.0.5)JE4743 Hr 342 UniProt chlorocebus $4
J#, #i%E 5 PEDV M AHEAEF 40 N TR PE EE 1
1.6 FEHRAAEE

L5286 5 {47 ¥ bk PEDV DR13 RNA M5,
FIHEH 11 2 (R 1)iffT RT-PCR ¢4 M &[4,
EcoR I il Xho I X fiff1)#k f& PCAGGS-HA, >k H ]
TR AL, o M LR v T2k PCAGGS-HA,

*1 WERASIY
Tablel Primersused in thisstudy

A 514 75
Gene Primer Sequence (5'—3')
PEDV-HA-M 1 CCAGATTACGCTGAATTCATGTCTA
ACGGTTCTATTCCCGT
2 TCTGCTAGCTCGAGTTAGACTAAAT
GAAGCACTTTCTCAC
CDC42-flag 3 CTCATCATTTTGGCAAAGAATTCAT
GCAGACAATTAAGTGTGT

4  TCACTTATCGTCGTCATCCTTGTAA

TCTCATAGCAGCACACACCTGCG

CTCATCATTTTGGCAAAGAATTCAT

GTCBTCTCCCGCTGATGA

6 TCACTTATCGTCGTCATCCTTGTAA
TCTCAAGGTCTCTGTCCCATCTT

elF3L-flag 5
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P E 20 ik PCAGGS-HA-M . L) Vero 2 fifl 4> 3
KIZH RNA AR, RIS 3 F5149) 4 (3% DiftT
PCR #/"## CDC42-flag (tag), PCR WA Z : RNA (£
25 ng/uL) 4 ul, 2xOne step mix 25 L, One step mix
25uL, b FH#514(10 pmol/L)4$ 2 uL, L) ddH,0
#ME 50 uL, PCR [ 54 : 50 °C 30 min; 94 °C
3min, 94°C30s, 58°C30s, 72°C30s, 351
¥ ; 72°C5min, A5G4 5549 6 (& 1)k
1T PCR Y"1 elF3L-flag (tag)ZL M, ik & [A |,
PCR J )3 451f: 50°C 30 min; 94°C 3 min, 94°C
30s, 58°C30s, 72°C90s, 35 MFEH; 72 °C
5 min, FUIF EcoR T (5 U/UL)FI Xho T (5 U/uL) At
Pl /K PCAGGS, #I|H [A 5 84l &, #
CDC42-flag (tag). elF3L-flag (tag)%L[H vafe T #iiAk
PCAGGS, 4 4] ik PCAGGS-CDC42-flag.
PCAGGS-elF3L-flag, # iRk 4% k.2 TOP10 /&
ZASHNL, AT R R E
1.7 Co-IP

LGS HTRIE ST, RBR BT BE 2 % 0 B Y
HH, REETENES R KREEITE, &
PEDV g4y 20 v vE £R IR Be $>2 1y 8 11 CDC42,
elF3L 17 Co-IP HiF, ¥ PCAGGS-HA-M i
PCAGGS-CDC42-Flag/lPCAGGS-el F3L-Flag . #%
F 3k ok A A g Hela 4 i H 43 B B 5L Yy
PCAGGS-CDC42-Flag. PCAGGS-elF3L-Flag /F
XTHE, RS AN XTI, &I PEDV M EAS
CDC42/elF3L AHEAEH . #Y% 36 h g, W
MEFES:, IMAZLFRIKEE 30 min, 14 000xg 5.0
10 min, We4E B, DI BWEAC Input, HAm
ARIEPL Flag pR%E & AR S EHUIA (150 £576
FR), 4 °CHERME 12 h, hn A 240 i 22 /% Ui -
76 20 uL ) Protein A/G, 4 °C ig#: & 12 h,
F 1 mL ¥ 09240 e, 3 000 r/min 2.0 5 min,
3% B3, A AW, A 20 puL 2xSDS-PAGE
FREZE PP, 100 °C ¥k 10 min,

# PCAGGS-CDC42-Flag/lPCAGGS-el F3L-Flag
43 SlEE Yy Vero 4iiffl 24 h 5, &Y PEDV DR13,

Iy B B Yy PCAGGS-CDC42-Flag. PCAGGS-
elF3L-Flag 1E it B, 15 7 40 i o A A B jgk e
PEDV DR13 X} 4. %4 36 h 5, WAL, . 2
. B, DAY B Input, Higy BIE IR
JEHT M 2R (A Y PR TR IR (150 f5F6 ) L Protein AIG
W E R, A _EFESZ v, 100 °C & 10 min,
1.8 Western blot ¥ &

Input £ & Co-IP # fhiliid SDS-PAGE Hiik
&, ¥EVE PVDF i, 2% 10%BiAEFLA TBST
PR 4 °C HMAER, LIARIEDT HA #5725, BRUK
Pt Flag pr&sm st . BUEDL M & [ b —b,
FPife HRP-19G. FEHiR HRP-IgG S —Hiif 1T
Western blot %5 .
19 SREXRN(IFA)EZE

¥ Hela IR THA v iy 24 fLik, 7F
pE K& 80%IL 4, ¥ PCAGGS-CDCA42-Flag/
PCAGGS-el F3L-Flag 41 %1]5 PCAGGS-HA-M ik
Fbi L e 2 Hela 4iiiil, 24 h J5, PBSTEVEA,
i 3G, 5% W[ E 40 15 min, 0.1%
Triton x-100 (1) PBS Zild#E LAl 15 min, 5%
M35 PBS £ AR E I E A L h; IRIEST HA
b 2 BT Flag b5 % 58 5 BE BT A4y —$T (1:50 %
FiB), 488 INFEHit . 647 1I2EH BN i
(1:200 1R BRI T ; PBS #i B DAPI 4fiffif%
Yekh(1 uL/1 mL), 200 pL/FLZ#EAEFH 15 min; PBS
THUEANN 3 U, XZKIERDE 1, BT IRE A, %
AR TR .

2 HR54W
2.1 PEDV B M EHAEMPHIRIE
}:% PEDV DR13 £ Vero 40l , 43 HITE 24,
36. 48 1 60 h AL AR MAE i, LARLIEHT M L pefE
oA —H0E4T Western blot 4347, 4631 M 25 1
IFRIB K. 4l GAPDH & I IAME NN
Z:, Western blot 73 #r#&H], PEDV &5, M &
IR, 78 36-48 h ik FI g, 1
36 h, M MR IE A T RS- 1), Fit,
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kD Hpi 24 36 48 60  Mock

PEDV M 28 —| we (D

e a— —

GAPDH 36

1 Western blot 4~ ERFE = PEDV M A%
kg

Figure 1 The expression of PEDV M protein at different
time points by Western blot analysis

PEDV &4t 36 h J&, WA 4HMR: il ik

/\*ﬁ

22 HREIUEMHGBBIES
PEDV DR13 &L g 36 h 5, WA 40 ikt

o, B BG4 FE S, it Western blot #5301 M 2

1 2R IR 7K (] 2A) o HEar e i HEA T B S8 10 0 55

A

T iive

Mock PEDV

Marker Mock PEDV

1]

250 —
120 —
95 —
72—
55—

J]Tlll

B2 Co-lP S#T#AAS PEDV M ZEEHEERK
B8

Figure 2 Identification of the celular proteins that
interact with PEDV M protein by Co-IP

IE: A: Western blot #:1l] PEDV M ZE %5k F; B: MYy
Mr e UTIE S5 1Y PEDV &G4l 'ﬁlﬁﬁxﬂﬁéﬂéﬂiﬂ’@f”ﬁwﬁ, i
3k HANMINT BEAR . PEDV 8L 41 465 B M) 25 S 2 AR
Note: A: The expression of PEDV M detected by Western blot;
B: Silver staining of the different proteins immunoprecipitated by
M antibody in mock- or PEDV-infected cells; Arrows:
Differential protein bands identified in the PEDV-infected group
compared to mock-infected controls.

5, BUH P OVE 5 i &R 434 L i 1T SDS-PAGE H
Tk, XTEERC RS AR YL e . DNBEME B TT LT T A
B S EAHL, REUE)S, PEDV &
YL % B T 2R A (K] 2B). K 40 pl
i LC-MSIMS [l i/ #rJ5 , PEDV &4l 5
AT REAR H, BRI R e B E A,
PEDV gL 20 2 %1 H 218 A4 g N R R
Horpofr— KB B2 I E A 624 (3% 2), GO T
REEEMT(E BARECEHNWEANNSET
20 A ek AR, Horp 27% 0 E A S5 T 2R
Wi, 26%MENSS T HIFELREE, 27%0E
257 ZKAEME SR, TS e
N, BHIE N B AL G R MBS A
MESERERS M BEAEERE ETEAE
BT T AT . R F 2GR bk
B o
2.3 Co-lPIiF5 PEDV M HEERNER
TSRS E B R AR R RS PEDV M
PRt AR, SEEmM i e CDC42
elF3L k17 Co-IP BilF . Western blot /34 7%, G
WIRTE BB L YL (] 4A . 4B)ifJ2: PEDV i 7 /8%
YLy IH SR (| 4C. 4D), PEDV M HEH#fES
CDC42 fl elF3L 454, KAEMEAEA.
24 PEDV M ZEHS CDC42/elF3L ENL 4R
#4541 ik PCAGGS-CDC42-Flag, PCAGGS-
elF3L-Flag 5 PCAGGS-M-HA 34 4L % Hela 41
L, 24 h J5 [ E M, JF A HT HA Figit Flag 1y 5
e BEPUIRAE b —HT, A 2OEFRIC ) ZHi b PE A
M, mETEZOCRMEE T MWE ., WK 5 ik,
CDC42. elF3L 5 M HH EE i fe i,
M E 495 CDC42, elF3L HhE 7, HhE i X
R B,

3 Wi54n
PEDV FZ YL g 7B b Rz anf, 51 58 m™

HIETE, 1A HBLNMFREET 2 EE 100%,
B T B RAE Y. HAl PEDV 1Y
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*2 5MEREENBEEHEMERS
Table2 Thehost cellular proteinsinteracting with M

Protein|Ds — Name Si;'féi co?ﬁe?;gegc(;:) intelnz"ot\)? (06 | FroeniDs - Name Si;'féi coii?;gegi;)) inteInBsuAty? (%)
AOAODIQUI? KARS 2 38 1912600 |AOAODORNF7 CSRPL 2 16,6 11263 000
AOAODIQXJL PRDX3 2 82 0 |AOAODORNG4 IGF2BP2 2 47 3265 400
AOAOD9QZQ5 HSD17B12 2 9.6 5759 600 {AOAODORPFO RAB2A 2 12.7 0
AOAOD9ROIL CYBSR3 2 103 5541000 | AOAODISCE2 NJ/A 2 15.4 39 325 000
AOAODIROHE ACO2 2 41 1729200 |AOAODORRSL PSMC6 2 72 4413 000
AOAODOR354 SLC3A2 2 43 1264300 |AOAODORRD3 RTRAF 2 138 3382 200
AOAODIR3KO EIF3L 3 136 2801700 |ACAODIRSI? PSMA2 3 175 7083 600
AOAODIR3Q2 DNM2 3 45 1763100 |AOAODORSEL BLVRA 2 105 5070 000
AOAODIRYP7 RACL 2 104 10820000 | ACAODIRSM7 PSMA6 2 123 8 606 500
AOAODIREM6 AIFM1 2 39 3306300 |ACAODIRSX3 ERLIN2 2 79 3056 000
AOAOD9R6P7 RAB11A 4 17.0 5409 500 {AOAODORTZ7 |PO4 3 4.0 2 005 100
AOAODIR7C5 SARIA 2 15.7 18015000 |ACAODOS247 RABSC 2 0.8 22 669 000
AOAODOR7D9 PPA1 2 108 6033500 |ACAODOS338 RUVBL2 3 76 6 205 700
AOAOD9RBE8 RABT7A 2 135 7 068 500 |AOAOD9S3R1 HYOU1 3 59 2 352 500
AOAODIRABE RPS24 2 208 43934000 |AOAODIS3W2 TAGLN2 3 211 8782 600
K7X429 TNPO3 2 33 1501600 |AOAODISAH7 RPLPO 3 201 48 573000
AOAODYRDI7 RPL26 3 124 59140000 | AGAODISAHE PXN 2 59 1837 000
AOAODORDT3 NCAPD2 2 19 577950 |AOAODOSAI8 NPLOCA 3 77 4529700
AOAODIRDV7 ARPCA 3 185 19474000 | AOAODISALS NJ/A 2 13.9 3280 800
AOAODORFA8 MIF 2 17.4 24952000 |AOAODISSZ6 SEC22B 2 102 7615 300
AOAODIRG57 MPDUL 2 8.1 19791000 | AOAODISSES TRIM28 2 56 2 154 900
AOAODIRGJ RPSL4 2 166 129360000 |AOAOD9SS85 HMGCL 2 7.4 3384 000
AOAODIRGR4 KIF5B 4 79 2494400 | AOAODISDS3 NJ/A 2 132 61 616 000
AOAODIRHD6 PSMB1 2 79 1749900 |AOAODISSE4 UBR4 2 0.4 99 260
AOAOD9RIAO ECPAS 3 2.1 1475500 {AOAOD9S8A9 CDC42 2 8.9 1849 200
AOAODORINA LARS 3 29 1383700 |AOAODISDT0 Trx-1 2 216 73 275 000
Q5D0OW6 ABCB1 2 2.7 975 110 {AOAOD9SB94 N/A 2 14.4 28 687 000
AOAODIRKC1 DECRI 2 7.8 4006100 |AOAODOSCBY RPL27 3 18.4 65 946 000
AOAODIRLRS PCNA 2 73 7638200 | AGAODISCH7 NJ/A 2 241 44 490 000
AOAODORLWA ATPSFIC 3 11 25949000 |AOAODISCRY N/A 2 200 142290000
AOAODISB72 N/A 2 19.4 18120000 | Q6SSD8 RIi1 2 53 0

e NIA FDIRERMIER.

Note: N/A is a protein with unknown function.
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Cell component

Molecular function

Percent of genes (%)

3 5PEDVM ERHEEERAMER GO EEAE
Figure3
FORALEEASEARTERE , 50 7040 N 52 ok 72
rh e B 2R B PR AL 9 BB A P T A
Z A1 A BAE T SEER, T AR o AR 1 A P U
PEEE A B A BT R 905 25 04 B0 L
PEDV TESEIR N F L2 Y S/ Ny b K 4, B
F8 M 5 A P D5 AR R A T B Y A
MR A M bR i, B 12 s /N b e
4 it (IPEC-J2)1# %4 PEDV DR13, {H DR13 AKfETE
IPEC-J2 3475t . Vero 4l 5 FHI T PEDV 14 &5l
HagE, BT AATR H R Vero 41 MR EFT M 2R
155 200 B A 2 1 AR ELAE ISR
AW5E R F PEDV B9¥% 1Tk DR13 J&%¢ Vero
M, 8 s ILTONE AT L S PEDV M &
AMEERMMBANEEERD, -2 T#H
PEDV-M 25 171515 F= 4 il i AH B A HIBLHI . PEDV
DRI JRYLAHMESE , LA M & 1 BH0 S DTvE 4 i i
TR E T Co-IP I . LC-MSIMS 43#7 . 45541

_
(=1
(=]
Number of genes

W
(=]

Theannotation of proteinsinteracting with PEDV M protein using Gene Ontology

T 4 S A E— KRB i iR
PEDV B () 24 Jifd b FL 4R i X B 2 25 5 T 21844
ML 1, o — KB B2 9 6218 1
% GO M nSEBINEAS S TAYE ¥
AR, HAT AR RN AT A
AR A B B A2 A TR Dhge . 4 i A3
R 42 (CDCA2) Al oL P15 5 5l %, 4%
AT RS . P10 FE R 40 i 39 g e 1202
FZBIVER AN T 3 WA L 2 1 (elF3L) Al i 5
TRTEREE KRS A, RN RNA B 2t
Ttk th 0 15 E AR 1 CDC42., el F3L 1A~
UiRE, FRATESE CDC42, el F3L 1 ik & F 5 ik
7 126 25, 11 S 0 o AR AN AR WA 25 43 B B R AR A o )
M Co-IP K HREstiikx CDC42, elF3L &5
PEDV M £ 11 A AH B/E R EA TR, TIESE PEDV M
M5 CDC42, elF3L fATEE M EAEH, HFAE
F 4305 M 2R 3 A T A5
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WB: anti-Flag [N CDC42
WB:anti-HA [ .M
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B aniM [ v
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WBranti-M [ ] M
WB: Wb anie (]
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WB: anti-GAPDH - GAPDH
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Figure4 Re-Confirmation of interaction of PEDV M protein with CDC42 (A) and el F3L (B) by Co-IP
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Note: A, B: Hela cells were co-transfected with PCAGGS-HA-M and PCAGGS-CDC42-Flag/PCAGGS-el F3L-Flag, the interaction
between M and CDC42/elF3L were validated; C, D: Vero cells were transfected the plasmids of PCAGGS-CDC42-Flag/
PCAGGS-el F3L-Flag, then infected with PEDV DR13, the interaction between M and CDC42/el F3L were validated.
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Figure5 Colocalization analysisof M protein with CDC42 and el F3L in cells

CDC42 J& Rho 11 &1 =B MR R s 1 =2

—, BR TN AN M A B AR AN, H AT AT R

ZF RNA % B W10 W 3H 4 i 95 87 (Respiratory
syncytial virus, RSV 45tk # (Rotavirus,

RV 5&4R955 2 (Coronaviruses, CoV)!™™ | s

Y57 (Ebola virus, EBOV)4f&ifi CDC42 {5 5i&4%

YL AN . 2% % VBE 5T U 4 9% # (Mouse

hepatitis virus, MHV) AR, i#id SIRNA it
UESEVTER CDC42 E@Tvﬁ?aﬁznjﬁ\?‘ Arp2/3 S5
MHV P~ g [&f%, £ CDC42 25 THR#HHAR
1. PEDV 5 MRV [FJ& TbRE e, 45T
YE M EMYS CDCA2 HAHEAER, R M &
ZHTHREBEMAR, BHFHE—FHT M EAY
CDC42 W AH B AE FABLE] . B B AL 46 I el F3

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



1442 (DG ESTE Microbiol. China
Eﬁ?ﬂi%f@ﬂﬁi‘i*%43@%1‘21[){/]5%[17] , elF3L & [9] Wang Q, Li YW, Dong H, et a. Identification of host cellular
proteins that interact with the M protein of a highly pathogenic
elF3 E"J*/\ HZ%”B]CB% %%@Eﬁ elF3L EIJELL? ﬁ porcine reproductive and respiratory syndrome virus vaccine
A Py A By »2.[12] strain[J]. Virology Journal, 2017, 14(1): 39
Eﬁchﬂi[inﬁ #ﬁ‘ﬁ,@ﬂ[’]}ﬁﬁﬁ} RNA éﬂ ° [10] Qadir MI, Parveen A, Ali M. CDC42: role in cancer
WA 2EE W, (S A4 elFs i3 RNA Bl management[J]. Chemical Biology & Drug Design, 2015, 86(4):
vz vz [19] . 432-439
1%:@*1 $7&J: Eﬁﬁﬁﬂa IIEED%@‘:EA elF3 [11] Johnson DI, Pringle JR. Molecular characterization of CDC42, a
TEPIIY elFs A7 95 75 42 il v i 1 1152020 Saccharomyces cerevisiae gene involved in the development of
L ape[22 N N cell polarity[J]. Journa of Cell Biology, 1990, 111(1): 143-152
Schogglns %{[ Vféﬂiﬂ@ﬁ‘]ﬁ%@ﬁ elF3L, XﬂL YRV B/‘J [12] Cai Q, Todorovic A, Andaya A, et al. Distinct regions of human
SHIA 10%0HH 3% . Morais %[2315}]1%2%% elF3 are sufficient for binding to the HCV IRES and the 40S
ol F3L 'ﬁﬁffmﬁﬁ(YFV)E’J NS5 %Eéﬁ%, Ah 2 :;3503;)92& subunit[J]. Journal of Molecular Biology, 2010, 403(2):
s InE YRV B , %7~ el F3L Eﬁﬁ’gﬁ;ﬂk [13] San-Juan-Vergara H, Sampayo-Escobar V, Reyes N, et a.
R N Cholesterol-rich  microdomains as docking platforms for
fis ':Pﬁ(;*ﬁﬂ/ﬁﬁfﬁﬁ s AR M E F5 elF3L 1 glji': respiratory syncytial virus in normal human bronchial epithelial
& 7575;@#[] ﬁi‘ﬂﬁﬁ E’JE%J g HE— f{}ﬁ cellg[J]. Journal of Virology, 2012, 86(3): 1832-1843
. [14] Diaz-Salinas MA, Silva-Ayala D, LOpez S, et a. Rotaviruses
B/EL\ 1E§< o reach late endosomes and require the cation-dependent
=i Z Zl—‘ﬁﬁ ﬁtfélﬂ H@V‘] Jﬁ? JﬁT 13 PEDV M % mannose-6-phosphate receptor and the a.ctivity of cathepsin
proteases to enter the cell[J]. Journa of Virology, 2014, 88(8):
FAHEAE R A0 N IR B 1, FRUESE CDC42, 4389-4402
: Wiz o — [15] Swaine T, Dittmar MT. CDC42 use in viral cell entry processes
elF3L 5 M & F1H) PI‘HEVEFH HAER M & E[ by RNA viruses[J]. Viruses, 2015, 7(12): 6526-6536
f£ PEDV {2 Y 4 B 1o 72 o 19 A= W~ T RE 42 {1t B [16] Quinn K, Brindley MA, Weller ML, et al. Rho GTPases modulate
I/I:,\ @E EI:E‘ entry of Ebola virus and vesicular stomatitis virus pseudotyped
° vectorg[J]. Journal of Virology, 2009, 83(19): 10176-10186
[17] Fraser CS, Lee JY, Mayeur GL, et a. The j-subunit of human
REFERENCES trandation initiation factor elF3 is required for the stable binding
[1] LeeC. Porcine epidemic diarrhea virus: an emerging and re-emerging of elF3 and its subcomplexes to 40S ribosomal subunits in vitro[J].
epizootic swine virus[J]. Virology Journal, 2015, 12: 193 Journa of Biological Chemistry, 2004, 279(10): 8946-8956
[2] de Haan CAM, Vennema H, Rottier PIM. Assembly of the [18] Morris-Deshois C, Réty S, Ferro M, et a. The human protein
coronavirus envelope: homotypic interactions between the M HSPCO021 interacts with Int-6 and is associated with eukaryotic
proteins{J]. Journal of Virology, 2000, 74(11): 4967-4978 translation initiation factor 3[J]. Journal of Biological Chemistry,
[3] Arie LA, Blake JL, Brenda GH. A conserved domain in the 2001, 276(49): 45988-45995
coronavirus membrane protein tail is important for virus [19] Gardner CL, Ryman KD. Yellow fever: a reemerging threat[J].
assembly[J]. Journal of Virology, 2010, 84(21): 11418-11428 Clinicsin Laboratory Medicine, 2010, 30(1): 237-260
[4] Klumperman J, Locker JK, Meijer A, et a. Coronavirus M [20] Easton LE, Locker N, Lukavsky PJ. Conserved functional
proteins accumulate in the Golgi complex beyond the Site of domains and anovel tertiary interaction near the pseudoknot drive
virion budding[J]. Journa of Virology, 1994, 68(10): 6523-6534 translational activity of hepatitis C virus and hepatitis C virus-like
[5] de Haan CAM, Kuo LL, Masters PS, et al. Coronavirus particle internal ribosome entry sites]J]. Nucleic Acids Research, 2009,
assembly: primary structure requirements of the membrane 37(16): 5537-5549
protein[J]. Journal of Virology, 1998, 72(8): 6838-6850 [21] Valente ST, Gilmartin GM, Mott C, et a. Inhibition of HIV-1
[6] Xu XG, Zhang HL, Zhang Q, et a. Porcine epidemic diarrhea replication by elF3F[J]. Proceedings of the National Academy
virus M protein blocks cell cycle progression at S-phase and its of Sciences of the United States of America, 2009, 106(11):
subcellular localization in the porcine intestinal epithelial cells[J]. 4071-4078
ActaVirology, 2015, 59(3): 265-275 [22] Schoggins JW, Wilson SJ, Panis M, et a. A diverse range of gene
[7] Song D, Park B. Porcine epidemic diarrhoea virus: a comprehensive products are effectors of the type | interferon antiviral
review of molecular epidemiology, diagnosis, and vaccines]J]. response[J]. Nature, 2011, 472(7344): 481-485
Virus Genes, 2012, 44(2): 167-175 [23] Morais ATS, Terzian ACB, Duarte DVB, et a. The eukaryotic

[8] Zhang QZ, Shi KC, Yoo D. Suppression of type | interferon
production by porcine epidemic diarrhea virus and degradation of
CREB-binding protein by nspl1[J]. Virology, 2016, 489: 252-268

translation initiation factor 3 subunit L protein interacts with
Flavivirus NS5 and may modulate yellow fever virus
replication[J]. Virology Journal, 2013, 10: 205

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



