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The 40-91 aa sequence of porcine epidemic diarrhea virus
ORF3 protein is the key structural domain controlling its
location in cytoplasm

Bingging Chen™?", Mei Shen®", Fusheng Si*?, ShiJuan Dong"?, RuiSong Yu?,
ChunFang Xie?, and Zhen Li'?

1 |Institute of Animal Husbandry & Veterinary Science, Shanghai Key Laboratory of Agricultural Genetics and Breeding, Shanghai
Academy of Agricultural Sciences, Shanghai 201106, China

2 Shanghai Engineering Research Center of Breeding Pig, Shanghai 201106, China

3 College of Fisheries and Life Science, shanghai Ocean University, Shanghai 201306, China

Abstract: ORF3 protein, the single accessory protein encoded by porcine epidemic diarrhea virus (PEDV), is related to viral
pathogenicity. In order to determine the cytoplasmic location signal of PEDV ORF3, we constructed a series of recombinant
plasmids carrying full-length or truncated segments of PEDV DR13 ORF3 protein. When the acquired plasmids were
transfected into Vero cells, expression and distribution of the EGFP-fused full-length ORF3 protein and its truncated forms in
the cells were observed by laser confocal microscopy. The results showed that ORF3 protein or their truncated forms
containing 40-91 aa segment including two transmembrane domains were localized in the cytoplasm, whereas ORF3 truncated
peptides without the 40-91 aa segment were distributed in the whole cell (in both cytoplasm and nucleus). This suggests that
the 40-91 aa is the key structural domain determining cytoplasmic location of PEDV ORF3 protein. The discovery provides

reference for further clarifying intracellular transport and biological function of PEDV ORF3 protein.
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Table 1 Recombinant plasmids constructed in this

study
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4 pEGFP-ORF3'™
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12 pEGFP-ORF3**™
13 pEGFP-ORF3%**
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16 pEGFP-ORF3‘*9! (6
17 pEGFP-ORF3*-°1HH)
18 pEGFP-ORF3'** (8
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Fig. 1 Localization of EGFP-ORF3. (A) Single-channel fluorescence image. (B) Fluorescence intensity analysis of the
cell section in the figure A. (C) Multi-channel superimposed fluorescence images (200x). (D) Quantitative analysis of
co-localization ratio of expressed proteins with nuclei in Figure C. The Pearson correlation coefficient is used for the

co-localization ratio. * P<0.05.
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Fig. 2

Amino acid sequence alignment of ORF3 proteins of PEDV DR13" and CV777". The predicted

transmembrane domains were shaded gray; differential amino acids were in the bold red.
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Fig. 3 Schematic representation of the predicted transmembrane topology with TMHMM Server version 2.0 of PEDV

ORF3 protein.
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pEGFP-ORF3
(1-173 aa)

10 pm

pEGFP-ORF3
(174-225 aa)

E 4 EGFP-ORF3"'" %1 EGFP-ORF3"“** #£ Vero R E i .
Fig. 4 Localization of EGFP-ORF3"" and EGFP-ORF3"*?®in Vero cells. The arrows indicate the nuclei.

T i ORF3 W4 i i fn 5,
ORF3'™ P J3 Wy Wikt . & Wang 25 Fi i fiy w4~ %
5 ORF3™ fil ORF3%7Y73 ) 4 i i IR,
EGFP-ORF3%"® Fli &4 7K 11 /7 16 T 40 Jifg I A 41 g
¥irf, T EGFP-ORF3“ ! B & 2 (A7 7E T4i i
(K 5), %] ORF3™*! hf£7E ORF3 4 ity Jii 5

(VAR

DAPI

pEGFP-ORF3
(1-91 aa)

10 pm

pEGFP-ORF3
(92—173 aa)

BJm , ¥ ORF3™°MJp ATl g 41 X ORF3'
FIAL & 7 T T 00 45 F 4k F) ORF30-9 A4 A 7
B B4 B okr, YUY Vero 40 . 45 R B OR
EGFP-ORF3"™ Rt & 2 1143 A1 16 40 I J5 A 41 g 4%
Hr, i EGFP-ORF3*O {43 Aii 16 41l i J5it b (1] 6),
Ui ORF3*O e 77 76 521 ORF3 % {3 T~ 40 i J5 1)
KEEFH

e

10 pm

10 pm

5 EGFP-ORF3"* #1 EGFP-ORF3% " #£ Vero 4 i1 ¥ B4 E i
Fig. 5 Localization of EGFP-ORF3"* and EGFP-ORF3%'"%in Vero cells. The arrows indicate the nuclei.
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DAPI EGFP

pEGFP-ORF3
(1-39 aa)

pEGFP-ORF3
(40-91 aa)
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6 EGFP-ORF3'*°#1 EGFP-ORF3**' # Vero #f Bl o #9 & fi
Fig. 6 Localization of EGFP- ORF3"* and EGFP-ORF3“**! in Vero cells. The arrows indicate the nuclei.
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Fig. 7 Localization of EGFP-ORF3**"® EGFP-ORF3%"*and EGFP-ORF3"*! in Vero cells. The arrows indicate the

nuclei.
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Fig. 8 Localization of EGFP-ORF3*"* EGFP-ORF3%* ™ and EGFP-ORF3%**5¢*7591 in \fero cells. The arrows

indicate the nuclei.
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Fig. 9 Localization of EGFP-ORF3‘ %A EGFP-ORF3*1¢®) EGFP-ORF3***"Mand EGFP-ORF3*“E) in Vero

cells. The arrows indicate the nuclei.
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Fig. 10 Localization of EGFP-ORF3* and EGFP-ORF3***! in Vero cells. (A) Single-channel fluorescence image.
(B) Fluorescence intensity analysis of the cell section in the figure A. (C) Multi-channel superimposed fluorescence
images (200x). (D) Quantitative analysis of co-localization ratio of the expressed proteins with nuclei in Figure C. The
Pearson correlation coefficient is used for the co-localization ratio.
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