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Abstract: [Objective] To identify the key host protein that can regulate the replication of porcine
epidemic diarrhea virus (PEDV). [Methods] We used liquid chromatography with tandem mass
spectrometry (LC-MS/MS) technology combined with tandem mass tag (TMT) to analyze the
proteomic differences between PEDV-infected Vero cells and the uninfected group at 36 h post
inoculation. A total of 114 significantly differentially expressed proteins were identified, of which
5-hydroxymethylcytosine binding, ES cell-specific protein (HMCES) was significantly up-regulated.
The eukaryotic expression plasmid of HMCES was further constructed, and the effect of HMCES
overexpression on PEDV replication was examined by Western blotting and real-time fluorescent
quantitative PCR. The specific siRNA against HMCES gene was synthesized, and Western blotting and
RT-qPCR were employed to detect the effect of siRNA on HMCES expression and the effect of
interfered HMCES on PEDV replication. [Results] Overexpression of HMCES significantly promoted
PEDYV replication in Vero cells, and the level of replication increased in a dose-dependent manner.
siRNA-341 down-regulated the expression of endogenous HMCES to inhibit PEDV replication.
[Conclusion] HMCES promotes PEDV replication in Vero cells. This study provides a reference for

further exploring the role and mechanism of HMCES in the anti-PEDV immune response.
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Table 1 Primer sequences information used in this study
Primer Sense (5'—3") Antisense (5'—3")
HMCES ATTTGCGGCCGCGCCACCATGGGCTACCCATACGAC GCTCTAGATCACTGGCTGTAAGGACGCTT
GTCCCAGACTACGCTATGTGTGGGCGAACATCCTG
RT-PEDV-N TCGTAACCAGTCCAAGAACAGAAACC CATCCTTGACAGCAGCCACCAG
RT-B-actin TGGTGGGCATGGGTCAGAAGG ATGGGGTACTTCAGGGTGAGGATG
RT-HMCES  GTTCTCACGAGAGCTTGCGC ACTGGGCTGTTGGACTGAGG
RT-SOD2 GTCACCGAGGAGAAGTACCAGGAG TCCACCACCATTAGGGCTGAGG
RT-TGFB2 ATTGCTGCCTACGTCCGCTTTAC CCTGCTGTGCTGAGTGTCTGAAC
RT-RASA2 TCCAGGTGGAAGAGGAGGACATTG GCAAGTACCAGGCTTGATGAGAGG
RT-TIMM29 CTGCGACATCAACGACGACG CGTTGGTCTCGGAATGCAGC
RT-IFT57 CAACAGGGAAACGGAGGAGTAACG ATCTTCACCAAAGGAGCACCATCAG
RT-NCK2 GACCGCATCTACGACCTCAACATC CTTCACCAGGGACAGCTCATCTTC
RT-CCNTI1 ATCATCCAGCCAAGATTGCCAAGAG CTGAGCCATTGTAGGAAGTGAAGGG
NC siRNA UUCUCCGAACGUGUCACGUTT ACGUGACACGUUCGGAGAATT
HMCES-737 GGGAGAAAGUCUGGGACAATT UUGUCCCAGACUUUCUCCCTT
HMCES-341 GGAGAGACCCUGAUAAGUATT UACUUAUCAGGGUCUCUCCTT

HMCES-1012 GUGAACAACUCGCGAAACATT

UGUUUCGCGAGUUGUUCACTT

i) BB HA $3%—Pi(1:5 000 k) Al fi
Ui B-actin HAPT(1:2 000 FiBE), HRP Fric il 2EHt
/MR IgG ZPi(1:5 000 F4 B FT HRP ARic Ll 4T
% 1gG —Hi(1:5 000 74 F¥), Western blotting £
Il HMCES #1 PEDV N ZE /K285 75—t
FHF RT-qPCR, #:illl PEDV N mRNA /KF25 4k,
YILSER B-actin fERNZS . RT-qPCR AR :
2xOne Step TB Green RT-PCR Buffer 12.5 uL, I,
TS IHI45 1 L, b RNA 2 uL, RNase Free
ddH,0 7.5 Lo IV &f4:: 55— U, 42 °C S min,
95°C 10s; 5, 95°C5s, 60°C30s, Ht
40 M. BAFRNREA RS 3 MK,

T N E VLA B HMCES *f PEDV &
il g AR, T Vero 4145 Y HMCES Ji
%736 h Ji7, &Y MOI=0.5 PEDV, 588 YL )5
24, 27, 30, 33, 36 h WeBERESL, 12 WB HI
RT-qPCR Jri4r 5kl PEDV N £ /K-l
mRNA K124k, BARBERRR W, B4
FRFEARRE 3 NEE,
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MOI=0.5 fj PEDV CH/HNPJ/2017(GIIb)Zf Fk 2%
v Vero AL, 7EREYLYSE 0. 6. 12, 24, 36 h
W 2 LR S, 3 Bl PEDV N 2 1



GRS | A Y2E, 2022, 62(8)

3157

KA AL mRNA KEAR4E, #5104 B-actin 1E 4
WSHE, HikS% 1.5,
1.8 HEAIE

PR3 & 3 K, W Graphpad {48
it Student’s ¢ K56 A1 7 247431, ns: P>0.05
FORBAE LR 250, *: P<0.05 R BE A
BEipE L, ** P<0.01 FnFkEA 5BE
PEZ S, ok P<0.001 FRoR s HoA O
E5.

2 X504

21 ERFTIEEHBIRIAE

3 o) 15T 2 A AT RN A RO
M 22 53 3% 35 8 M (DEPs) 1 22 5 %5 %1 (fold
change)Z b =1.2 M P-value<0.05 fJbpifE, 7&
PEDV /&%t Vero 4iIfifl 36 h J5 FIA B YL 45 78 H
114 4~ DEPs, 4% 18 /> EiH&EFIH 96 T i

(A)
100

T

Type
H Up
B Down

Number of proteins
wn ~1
[} wn
T T

(5]
wn
T

P/N comparable groups

1 E£EEFRIEERH

EHAWE 1), WA GO F1 Uniprot ¥ 44
DEPs WA~ # 3 . Aoy . 4 F DI REAE
M E L, PEDV YL Vero 4 18 i 3%
RS FE AT A A% (38.89%) . At Jift Bt
(27.78%) . ZHIIAM(16.67%)FIL KA (5.56%) (]
2A); RGN 96 AN FIHER EEE
T A AZ (42.71%) . JEAR (14.58%) . 41 g )i
(10.42%) FIZE K1 1K (9.38%) (K 2B). 114 PR
EARRRESMERE R, ZREAREE
Z 500 . A A AT AR RN
SR R MR, EREN
FEEN T, RS, W, SRS
W RANX ; A FOReERRM, Z2RENE
V584 | MATEE . SBHEG S IR % .
HHINTFIES . TIIRERESE . £ 2 IR
184 FMER A N HEAFER . B 3 4
gy FHE2E R IKE ARSI RT-gPCR $1IE

(B)

Regulated type
Unchange
6 L ., = Down
. Up
L]
g
= e .
s Lol 2y
I 'S Y
4 e
T . t
2 | 5 4
0L

Figure 1 Identification of differently expressed proteins. A: distribution of differently expressed proteins on
different groups; B: quantitative volcanic map of differently expressed proteins (blue dots show
down-regulated proteins, red dots show up-regulated proteins, and grey dots show proteins with no
statistically significant difference between the control and test group).
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Figure 2 The analysis of subcellular localization and gene ontology enrichment of differentially expressed
proteins. A: significantly up-regulated protein subcellular localization; B: significantly down-regulated
protein subcellular localization; C: the annotation of differentially expressed protein using gene ontology.

R2 WOERREER
Table 2  Partial differentially expressed proteins

Protein IDs Name Unique peptides Sequence coverage/% Regulated type Fold change
AO0AODIRFM5 RASA2 6 8.8 Up 2.0
AO0AODIRY 56 PIEZO2 1 0.4 Up 1.3
AO0AODIYREJS LMCD1 6 12.9 Up 1.3
AO0AODY9RYZ3 CYP3AS 22 39.0 Up 1.3
AO0AODI9RRZS5 ATP5ME 2 27.5 Up 2.0
AO0AODORII9 SOD2 9 44.6 Up 1.3
AO0AO0D9SCL7 HISTIHIC 3 35.2 Up 1.3
AOAODY9RP10 SEMATA 10 23.4 Up 1.3
AO0AODIRT60 TGFB2 2 5.8 Up 1.3
A0A0D9QZG4 NFKB2 11 14.9 Up 1.3
AOAODIYREI1 CFLAR 2 4.4 Up 1.2
AOAO0D9RZIJ3 SERPINE1 9 28.6 Up 1.2
AO0AODI9RIE7 HMCES 3 8.2 Up 1.2
AO0AODIR6K3 PYROXDI1 1 3.6 Up 1.2
AO0AO0DISCLO N/A 1 25.0 Up 1.2
AOAOD9RD19 FOSL2 1 3.7 Up 1.2
A0AODIRTUG6 PBK 2 7.5 Up 1.2
A0AODIQWAO N/A 3 7.6 Up 1.2
AOAODIRNK3 IFT52 2 6.8 Down 2.0
AOAOD9RRZS ATPSME 2 27.5 Down 2.0
A0A0DIS8X6 VWAL 1 3.0 Down 1.5
AO0AODIRNK3 IFT52 2 6.8 Down 1.5
AO0A0D9S404 CADM3 10 33.0 Down 1.3
AO0AODIRT60 CCNT1 2 2.3 Down 1.3
AO0AODIRWXO0 NCK2 2 6.8 Down 1.3
AO0AODI9RI1X4 IFT57 1 2.6 Down 1.2
AOAODIRI1S STAT4 5 6.4 Down 1.2
AO0AO0DI9R3J3 TIMM?29 2 8.1 Down 1.2

N/A is a protein with unknown function.
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Figure 3  Verification of major differentially
expressed proteins by RT-qPCR.
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ARG ARG 24, 27, 30, 33, 36 h FRHELANAE
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Western blotting 25 B/, SXTREAAME, K
552l PEDV N & [ 235 7K V- Bl B 1] 328 344 1717 i 2%
& T X R4 (8] 5A-B); RT-qPCR 53R @7, 5
SFRRZHAR I, X320 PEDV N mRNA /KF i 2
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[B-actin
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Figure 4 HMCES overexpression promotes PEDV replication. A: effect of HMCES overexpression on the
expression of PEDV N protein levels were detected by Western blotting; B: the histogram of HMCES protein;
C: effect of HMCES overexpression on the expression of PEDV N mRNA levels were detected by RT-qPCR.

ns: P>0.05; *: P<0.05; **. P<0.01.
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