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Abstract: Autophagy is a cellular process that removes unnecessary or dysfunctional components
through a lysosome-dependent regulated mechanism. It occurs in the presence of stimuli such as virus to
maintain homeostasis. Autophagy can help defend against viral invasion and may promote viral
replication. Porcine deltacoronavirus (PDCoV) can induce autophagy. In this paper, we summarize the

types and process of autophagy, interaction of autophagy with PDCoV, and related detection methods, to
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elucidate how autophagy resists the infection and supports the replication of PDCoV. The findings are

expected to serve as a reference for further research on the pathogenic mechanism of PDCoV and

prevention and control of this virus.
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TENLIRARAE T, LA At M 1) FH 7 1l A % fi
R RIT B I EE BT M S A A B, T A
YHML N BT . A 200 RS S 1 2 T G i A
B2, BIR4AE [ W (autophagy)! . 7EMFL sl 40
oA, X3 G R R AR ST HL B RE 1Y 43
FREBHEER . 4N H R & R DT AR A . 1956 4,
Novikoff 251 ] A MR 2 T 5 W WA =
JEAH O B < BB IR G5, X R R B XIS
A WA R LS E T R 1963 4F, De
Duvel 7 [#] P %5 BiF A 23180 o U e | i
BES, R8T AN T AR N 1 BUREIR 5 A8 1 S
8], A HIRRIESE A RSt 1 IEAE s 1997 4E,
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HHN ATGL), BT TR RE AR R A
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file 2021 4%, Qu ZEU& BUH AL bR 2 175 Tt
FIH A WG A S0 . IR TR
KA AL R SRR, &
B TR AN A R TT T IR AR,

SRR B (cornavirus,, Co V)& YL fg 32 1Y Fl
Iz, % AR FLEYA R, CoV 41k
RAEL 2R AL, TR AR, HETHyE Bk
A9 87 768 5 7% (severe acute respiratory syndrome
coronavirus 2, SARS-CoV-2)J& T & B & M5 5
J& ; TG T 5 IR % B (porcine deltacoronavirus,
PDCoV)J& T T B R 55 J8 ,  ml 3t iU AT 5% IR
5. MKk BOK SRR, 1 ROET AR AT R EUE R
B o AT A W5 PDCoV AYAH AT I
Tk, RHHE| PDCoV JGI7 ikt B,
FEAIk PDCoV B 25 Fr A it Y 2 5 102k
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HATC A 40 Z 50 A BEAHCE B85y | 0k
AR, HAAa 18 R s O A
B HAR O AR R4 : Une-51
FE 3% B8 &2 A ¥ (unc-51 like kinase complex,
ULK), III Z& #% 35 it UL B -3- 3 i [class 11T
phosphatidylinositol-3-kinase, PI(3)K]& &%),
R LB A B AE ) WD R H (WD repeat
domain phosphoinositide-interacting protein, WIPI)
K, UK A IRSF Iz R R G —— B W
H15< # H (autophagy , ATG 12)# K R 58 A8 il
4 [ (microtubule associated protein, LC3){HHk
g,

U 20 B TR B AR A s, L R4 1
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AR A A B TR UEA G A . Hk,
Vo5 F Y & AR B R TT PIG)K BLE! T, & I
R LB 3 PG 8 15 WL 5E 4 (vacuolar protein
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Figure 1 Four stages of autophagy.
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FERF(ATG3)M 455, TEIEAG 73 F Wit £ B
Jz (phosphatidyl ethanolamine, PE){f 125
WIPI KR & LC3-PE K & . TEIXIKRIERH T,
)2 R i [ A1 S K T 32 i 25 TR ok 1 st
I 9 4 i st P e 2T L ) WU R 4
Bl A M4 (autophagosome).,

S BE, A AR RN 8 AR (lysosome) il
Bro BUZRE F W A 2o JEE R0 2 11 -5 9 T AR
A IR AL WS T 4K (autolysosome) ™™, % H
Wi iR B E YIS B . [RIBT, 765 i R
BT, H WAL AT AR 2 5 AR AR B
PEORED, T 5 TS R AR A

SEUUBT B, B BRI E A R AEY . B
S T A ) P Tl A A P e i A N s 2 0 1 02
Y, AN o3 i A e B S B R
g, EREFRYHE S AN, ok
248 Ja ) FH 9 0 o 3 B R sk A . [
B, AR E R

2 H%5 PDCoV RLW*Z
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epithelial cell, IPEC-J2)i}, 5 34 miRNA figi#
1 VS Je K A I i il PDCoV & il R,
Liu 25378 J5UR R R 20 M A 52 JL40 i (swine
ST) |, RANHIE T PDCoV Y5 i 4s
PR B A M BT T 28 (swine  leukocyte
antigen-1, SLA-1)73FH1 SLA-I $i J5t &2 3 AH G 3
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MM, Jeon 4% 3 PDCoV Ji# IPEC-J2 J& =4
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FJa, 1EEFERNES ARG S ERAT
ANTE LA HLE] o H HAEN , 7E PDCoV L)
Wy, HCHETE AR 12 B01E A B s A Ak
MUl FEig PS8, PDCoV R4 ] RE 18 J
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5538 1 A T Z R0 B . 445 Toll
¥E3Z 4K (Toll-like receptors, TLRs). RIG-I #£3%
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RSO B AL R . 40 0 B R ) TLRs /7%
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adapter-inducing interferon-B, TRIF)if%SZAAE [
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TLR7. TLR8. TLRO H| i # £ # 1 (myeloid
differentiation primary response 88, MyD88)4% %
A A WERE SR IS T BT R bR &R,

RLRs K Wit & 9 ¥ 12 15 2 %k A (retinoic
acid-inducible gene 1, RIG-I)Fl12E {4 28 43 1LAH
*:FE£[H (melanoma differentiation-associated gene

5, MDA5)%, FerEiR%] RNA W#E . 740
H WA B, H WEAHSCEE 1 (ATGS . ATG12)
24 RIG-1 Al MDAS 43 3] 5 R A B 2215
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WAk, MmPnd 1A FHE R, DNA £l
WZ IR FEIR GMP-AMP 4 if(cyclic GMP-AMP
synthase, cGAS)%, Rt AN EEZLIR., —
J7ih, Liang ZEMORIESE ¢GAS fE4E 14 (c-Jun
N-terminal kinase , JNK){E F T % B2 1k f## B
beclin-1 I, fEi PIG)K MAGE S AWE; )
— J5 1, cGAS FE = Wi i# ¥ (adenosine
triphosphate, ATP) I = B fiZ & 1§ (guanosine-5'-
triphosphate, GTP)/EH A BUIMEIR— 1T -BE1R
% FF (cyclic guanosine monophosphate—adenosine
monophosphate, cGAMP), & i’ _E /) T+
LR 355 (stimulator of interferon gene,
STING), A H T Hl# TANK 454 18 i (TANK-
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se ATGR— \,
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>
-
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Figure 2 Autophagy and innate immunity.
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WAz A . W 3 s, Wi R A R
fifk 312 HiE ¢ 5 2R 11 (pp65) « A% PL It (epstein—barr
nuclear antigen 1, EBNAI1). 7R HH 3¢ Hi 5
(UL138), T EAEF (gB) . W45 1 (Gag)
ST, e MHC 11 2853+ 52 388 N IR PS5 )

PUEAE MHC 11 2550 F b B 4238 . it [ g it 3
NEM: MHC TZEBTA B T35 5 T 4t 32 374
PR PR L 45 CD4T T 40, 55— 51,
Fr 7 MHC 1 28i%te, HMEAE MHC 12801258
PR dREEEH . MR, AR A
IFN-y Fi8 MHC 1 28, #4HAf 5% 5 MHC 1
I 0 T S 4 T o 9 ) 2 A
2.3 PDCoV 3| % BlE{Ri#tHREEH

95 BE YL 5 | A I B g BN XoF A [ o 7 5 1l
AARFMEN . —JH, REEEgs] LA
Wit J , 30 1 R TS 190 o A A7 P 00 ) 5 2 1Y)
2 il Ko SFE BUAERE T AT M NE V5 9% 7 (porcine
epidemic diarrhea virus, PEDV)E&#4t IPEC-J2 F
W, A WS R B B 7 WA A
Hh AR, B ETE PEDV B35, 55—
I, WEEs kAR A AR,
PEHERE R o Zhu SV R BUR AL Ye kB %

i e — 5T, LC3-PE REXHLIHI AT HGSRAM MU 58 (porcine transmissible gastroenteritis virus,
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Figure 3 Autophagy and adaptive immunity.
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TGEV)EY IPEC-12 5| fe gk At 4551 1o %
R A B AL 5 AR B W, 2Rk
AL T BR SZ B LR A, 36 e T R A7 A
A3 3E I F WS R L PR 2 KT A A
g RO [ LC3 Fil ATGS 19363k, I0iE 1T 4%
2 VE 15 28 5 1E J% 7% (swine acute diarrhea
syndrome coronavirus, SADS-CoV)&4L S
4D 24 L 1 W R AR A i R T

£ RNA #5#ERY PDCoV, H N & @i
N %t X 38k (1-246 aa) H 5% RIG-1 M EAEH,
THHIR T dsRNA FI pRiplet 175531 K63-i% 1
2Rz 2B, SEHE RIG-T #IE 23
i, AT RZ M TP 2 A 7= AR N0, T AR T ke R
SRATEIAILI , A 0k e T 38 2o R SR G i AH ¢
RPN . Qin ZEYHIFE KL, PDCoV J&
v LLC-PK1 74 HmEAH LC3-II R &k
Tt IR A, BRI R,
1£ LLC-PK1 Al IPEC-J2 /1, PDCoV Z5#J 1 N
MAELEH B 1 Nsp6 BERS 5 A Wk, 1M H. A W5
S5IAEM I PDCoV N BRI IL, Frll
PDCoV i 31 A WA 35 T A B il
P25 L B, Duan VR FAT A6 R & 2R
PDCoV &4 LLC-PK1 5% P38 {551l i
S E W, TR A A B2 ) 23 T P38
S, W55 PDCoV 5 S A mE, M il
WEE H B

3 RERPT ARG NN &

HHET, 40 B WA SR I ik mp 2 24,
#4290, # PDCoV 5|k B WEH FH A
Jr o AR 2 Fh
3.1 EBEEENBRTGE

A 20 thad 50 LDk, FHLESNE T2
{45 (transmission electron microscopy, TEM)H]

VAR BUZ R A WA, 1205 5800 2

i WA A bR, DR AT AT A
H WAL T E R T, SR, i TEM
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SRR, PDCoV IRAMNEYL S, FEH T HiK
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GTRE R AWEM LS, i —2l i TEM Hi%
WEL, #FAAAE B AR SCEE Y, A e o
51 % AWEBEHT,
3.2 [BlIEREIN B TSk

bR T BRI AL, 38 2k ) 2 A I I 3
() 722 At 2 T R ST B R R T B, IS
RIRAGHIN 17 53 et T 2 RO A B A
321 HEBRHEXZEANGEESH

I B 5 ED 3 £ R (Western blotting ,
WB) . G e 2 6 A 2 i I AAS I [ s O 4 2R
H LC3 & . i WB Kl LC3-1I/LC3-1 K 3F
fili A WEAR A AE, BB DO E R, R
FADENCHEE PR A WETEPERY . PDCoV YY)
LC3 HHTE AW B o R AERER, FIH
WB Kl %) LC3-11/LC3-1 ffE_FTHF, Al AW
FlE R ANE . R, R SEE e & PCR
D7 iERIN B ARG -, ) X PR £,
Sy BT HOE A R A e A et
322 BAEKIEBNEN

FIIF 22 565 A% i =X A (ORI ) s b 2
Wi Enr, B4 WB R Y B R (s
HLU R E D) RINZ R 455 H H (p62),
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o ER, O R A B A
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PDCoV £ Wi Bt Sl I 24 s F F W2 5
il . SRAE N ZFEHLH], 7E PDCoV B YL {1 A [ [
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