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Porcine deltacoronavirus induces mitochondrial apoptosis in
ST cells
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Abstract:  Porcine deltacoronavirus (PDCoV) is a newly emerging enteropathogenic swine coronavirus causing acute
diarrhea and vomiting in pigs. The apoptosis of ST cells induced by PDCoV infection was studied in this research. In ST cells,
caspase activity assay showed that the activity of caspase 3, caspase 8 and caspase 9 increased significantly with the infection
of PDCoV, but not observed in UV irradiated PDCoV-infected cells, indicating that PDCoV infection activated both
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endogenous and exogenous apoptotic pathways in ST cells, and the induction of apoptosis depended on viral replication. To
further investigate the endogenous apoptosis induced by PDCoV, cytochrome C and apoptosis-inducing factors in cytoplasm
and mitochondria were detected. Compared with normal cells, the amount of cytochrome C released from mitochondria to
cytoplasm increased significantly in PDCoV-infected cells, and the release increased with the prolongation of infection, while
the apoptosis-inducing factor was always localized to mitochondria, suggesting that PDCoV induced apoptosis was initiated
through caspase-dependent mitochondrial apoptosis pathway by promoting cytochrome C in the mitochondrial membrane gap

into the cytosol. In conclusion, this study reveals the mechanism of PDCoV inducing apoptosis.

Keywords: porcine deltacoronavirus, mitochondrial apoptosis, cytochrome C
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FEIEH K (& 2D), K] PDCoV il T L4
J r AR R T S i

1 PDCoV & B AAYT caspase 3

C
_ ) . . £4.
STS 16hpi 24 hpi 32 hpi 3 g UV-PDCoV mg
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Cl-caspase 3 E 1+
=]
. e
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Fig. 1 PDCoV activates caspase 3 in infected cells. (A) Transmission electron microscopy images of purified PDCoV.
(B) Caspase activity of caspase 3 in UV-inactivated and non-inactivated PDCoV-infected cells was detected by Western
blotting. (C) Grayscale analysis and statistical analysis of (B) data by Graphpad software. *: P<0.05; **: P<0.01; ***:

P<0.001; hpi: hours post-infection.
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A B =
8hpi 16hpi 24 hpi 32 hpi § 4r g=m Mock L
PDCoV - + - + - + - + < 3| =3 PDCoV .
= = =2l
Cl-caspase 9 ‘ o oo —-— — | s
Cl-caspase 3 | — e .I % s
B-actin ‘_-_.___._.._‘ -% 0_@1@ @I'j B, @|
4

8hpi 16hpi 24 hpi 32 hpi

¢ ®% D_
E 1.0 = = 15¢
2 ez Mock T " =}
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i z 10+ o
Z 06+ =
S 04l =
2 -
S 02} 3
§ 0.0 L H# 1 @]
8hpi 16hpi 24 hpi 32 hpi Mock 16 hpi 24 hpi 32 hpi

2 PDCoV #iE A E4MA A caspase 9

PDCoV-infected

Fig. 2 PDCoV activates caspase 9 in infected cells. (A) Caspase activity of caspase 3 and caspase 9 in PDCoV-infected
cells were detected by Western blotting. (B, C) Grayscale analysis and statistical analysis of (A) data by Graphpad
software. (D) Caspase 8 activity was detected by colorimetric assay Kits in ST cells infected with PDCoV. *: P<0.05; **:

P<0.01; ***: P<0.001; hpi: hours post-infection.
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Iy ESIRF £ 0> B PDCoV R Yk 55 R B Yl 41 g (1)
ML FNGRAR 2 53, S e ERal sr A 4 il (X C
A AIF A4k . 25 5B anE 3 firsR,, PDCoV &L 4l
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MRS B R R R T E . A, AR MR
F, ZORLAKF I 2H 43 b 4 RE A 3] PDCoV
)N, 1S & EWAAAAE T ERLAR 2 55 h
(K 3A).
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PDCOV T
Cytochrome C ‘ |
=1
AlIF Q s B *k%
| | S %25 g Mock T
pocov s [ ¢ <, )| = PDCov
s o2
PDCOVN | | C 2
. ] ~r
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Tomm 20 | — | =
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Fig. 3 Effects of PDCoV on the distribution of cytochrome C and AIF in infected cells. (A) The release of cytochrome
C and AIF were detected in the cytoplasm and mitochondria of cells infected with PDCoV. (B) Grayscale analysis and
statistical analysis of (A) data by Graphpad software. *: P<0.05; **: P<0.01; ***: P<0.001; hpi: hours post-infection.

Mock PDCoV

JC-1 polymers JC-1 monomers JIC-1 polymers JC-1 monomers
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24 hpi
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32 hpi

500 pm
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E 4 PDCoV BRI LR IRIEB AT IL

Fig. 4 Changes of mitochondrial membrane potential in PDCoV-infected cells. There was no significant change in
mitochondrial membrane potential at different time points after infection, and the membrane potential was always
maintained. hpi: hours post-infection.
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ORF4 Il 25 A 2kifk ANT3 2 I SFZoks
A 308 o P i 5 PR R PR T A et ik
P e 1 A0 B 3R 1 52 54 (gp140 #il gp4l)
Wk P53 K s A T puma Fil bax, M T
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R R HARAE L, JESE PDCoV e i 5 i
SRR ARSI I E i TSGR, (EA AR C B
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