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B RE 11 B (CyHV-3)iE St ATHA

i %2 4 YA 52

B, ERA, ERED, FR0 BERY, FuE, AR
BEY, FHAY, pEE, Baa'

1. RIEWHERFKT Sk, L7 KiE 116023;

2. EDKFERFET I BE AT AK FERTIT AT, Al AR AT K P2 IE R 4 2 B R S0 s, BT /R 150070;
3. W EKFERL AR B s A TRSRBIS G, BRI WA/RIE 150070

BE: 7E8L(Cyprinus carpio)RYL YR Z % 75 11 BY(CyHV-3)AS ] B 3, il ad 43 A B8R 2K B dn i ik Xl TK Fll ORF72
5 (ARG SE R Beclin-1. LC3. P62 (22 R RGN, R CyHV-3 By AR & A0l . MR Rm: (1) #t
A A S REF LM TK M1 ORF72 FEH UK AWEFR RN T Beclin-1. LC3., P62 FEAHXT Rk i B I TH = )5
FEAR a3 TK T ORF72 FE AR b ik 7 A 3940 8 B T AR BT A (P<0.01) HAF YL 144 h ik Bl (2) ik
B HI Beclin-1. LC3, P62 KA Fik B0 EYL 48 hikB| &, H Beclin-1. LC3 HHEFHAEBW B EE TR %
BA(P<0.001), P62 3 & T AREF L (P<0.05); (3) KREFUM Beclin-1. LC3. P62 FEFAHXS FL B EIEYL 96 h
IR F B HAR R 3 S T B 41(P<0.001), 1 P62 FEPHAHNT FA R HFLE/E YL 144 h, 192 h R FES TEF U
(P<0.01), PiHA P62 I FRIK KL TRE; (4) LCIEAFR B PG H RN Fib m i —8 L L& £ CyHV-3
SRR RE SIS 0% A 1, I A R A R T e o 7 A AN 5 4 1 DA T AU S 7 A R g

KA M CyHV-3; AME; Beclin-1; P62; LC3
hESEKS: 5941 XERPRARRD: A

B 92 e 75 1 AL (CyHV-3) 52 5] & i 6l
(Cryprinus carpiod) 1 (Cyprinus carpio)ld&jx 1)
FBOERL, SET-REE 80%~100%!" . 1% 7E
FEPHZKAF b 3222 DL 1 % (thymidine  kinase) &
TK FIAK 5% 8 [ (capsid triplex protein) 3
ORF72 Ay s il 3 (R 24

FI W (autophagy) iz 21 Jif A A — 7t 17 985 £ 4 AL
i, T A PACRE 28 1 P e S Y A A LA S AR
P18 9 D ol 2 00 A5 e % 81 S il AR S A o i ok 2 - 4
i B R A5 5 O SR A SR A AR T
R AR b A W TR PR AR BIAE T, A A
RS TR RL T s VA B AR SEATRE A, DA 0
H W T — L8955 5 A T A ke sk e S RS

K BE: 2022-12-09; f&I1THHA: 2023-01-03.

TEHS: 1005-8737—(2023)03—0384—09

Wk, MR G FE T, R 1 (Beclin-1)
S W OGS IR A K | AR T o i A% 0 i 1A
Z 54 B WA E BB S, AT A Ry
TR AR AR OISR 1 ReEE 3
(microtubule-associated protein light chain 3)3&[H
LC3 J2: [ gt B E A bR s 3 8 UL e
A ey S A R S S 3 DGR U, 2 g
J R LC3 8 B G LC3-1 5 5 Wi 1ot £ B
24, U BUIRBEAL LC3-11, LC3-11 1] AR S 45
B B R B WA BRI b, T A b K
P Ao LA R 19 WA b il oy o RT L i 2 B B G
I (western blot)#il] LC3-1 2] LC3-IT ¥y Bl 4% 4k
SR HWT 1 e A R AR MR P R

BEEWMB: FEKRFRKMIE M H AR I H (CARS-45-07); 1 EIK B0 58 Be S AR 55 9% 5¢ B 5t H (2020TD31)
EE BN ESL#(1994-), 2o, WL AR, BFoE T oK = shWis i & Fh 5 £ H K. E-mail: 1559771336@qq.com
BEEE: HEE, P50, NFaJGR A FE R SR, E-mail: Zyjia2010@163.com
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M 7 #45: SRRR EE 1 B (CyHV-3)i% S8 AT 2H 21 | Wi & 2B R BT SR 385

(SQSTM1/Sequestosomel) P62 e BIZE4E LC3
AR SR A BEAE 1 AR R U R g R AR
g ) s AR

AU 28 2247 F) TR AR 1 A0 43 7l Bl ik
BHGEA M, DR E kT R (Fy) o 2 al
B, JPBETH CyHV-3 B i i, #vE
22 4 U B B Mk AR (Fa) (P CyHV-3) & 4t
CyHV-3 1)) "B L2 2 155 B 28 38 B R A T 1P A
FRPPUR MR R TR E B E T EE
e T R o Jia SN TN 5 A0 0 A o
B RIEEE UK Lo 4 R R, A A5
SR EA BE R FRK . ARUFEH SR 5
JE T F R (RT-qPCR) By 2 AN [7] Sk e i 91470 5 5 it
TEE F ORI [ 51 6k 7 R AU B R 5 i
M, ] RT-qPCR Fl western blot A ff 57
CyHV-3 B ATa] G B 41 23 rb 9 19 e 3 i v ¢
HEELIH Beclin-1, P62 BIAHXS Rk, DA M LC3 A
MEHFIL2Z RGN, BTz CyHv-3 J&yL st
RS KA B A WER AR O, A BB AL
Hl PR AEERS AR

1 #MHERE

1.1 SSIwm#H

AW 5 3 FH B SE I o B B E R
(Fa) (& 5 4 ) 72 ) 5 B 0k B R (Fy)CR i 7 41),
¥k B E KRR A B SRR VLK W 5 v
KRG, e @ PMESES I R YL ST, Kt
IS 1 Y AL ZUA) I T B A SR P AL i i K R 7
48h, 96h, 144 h, 192 h, 240 h /35K 4 3 B
FOFLHZ, RA77E RNAlater H1, —80 “CUKAAIRATE
Hrh ik HH S5 RET U 144 h BRIET =,
VT 4L 2 87.3%, AT ANIE % 62.3%!",
1.2 SRAHE
1.21 S RNARE KJH QIAGEN RNA i Hitiad
7| & (RNeasy lipid tissue mini kit)$2 BUEE & A9 5L
RNA ., ] Nanovue {5 5 6B (GE 22 R))K:
RNA ¥R K 400 (A260/A280 7 1.8~2.0), I
1.5%M BN AL K RNA (15 . i RNA 36
3 598 %) £ (PrimeScript’™ RT reagent Kit with
gDNA Eraser)ff i RNA W5 554 i cDNA, F4R

P iR & UL EROE cDNA B3 [/]—
W, 80 ‘CUKFfGAT

1.2.2 RT-qgPCR LI b B4 1) cDNA AR HR,
PL p-WL8h & A B A (B-actinVE M INZ:, i SYBR
Green [ ZOCYURBHAG AN TK ,ORF72 1 Beclin-1
LC3, P62 FEHAXI ikt . (1] Agilent Mx3005
96 i PCR {G#4T RT-qPCR [ o AL S
B9 5 19 h A= T A=) TR (1) A BR 2> R,
FIMERBILER 1o B ROk 3 A EEE .

x1 5l9F5
Tab.1 Primer sequence
RPN N
Sl SIHTHIS3) B g
. A BE/C T
primer sequence (5'—3") T application
LC3 F: CCAATCAGGCTTTCTTCCTACTT 64  RT-PCR
R: TGTCTCCTGGGAGGCATAGAC
Beclin-1 F: AGTGGGCAGTTCGGAACAAT 63 RT-PCR
R: AGTACAGTTTGACCCCAGGC
P62 F: GAGCTGCCCTGGATACCATC 64 RT-PCR
R: GGCCAGAAGTTTCAAACAGCA
TK F: CCCTTCACCGTCAGAATCTCTC 60 RT-PCR
R: AGCTCGTACTGGGCCATCC
ORF72 F:CGAGAAGCAGGGTATGGTC 60 RT-PCR
R: GGCGTGTAGGGCACAAAG
p-actin  F: GCCGTGACCTGACTGACTACCT 61 RT-PCR

R: GCCACATAGCAGAGCTTCTCCTTG

1.2.3 £EAREW 420 E, %1 : St
TRLEE I S R W A IR &, PMSF 10 uL, 24f#
7 970 puL. 513 )50 12000 g/min, 30 min, |-
TH W5 Sample buffer (X)L 1 : 3 WHLBRRE), 48
7 70 °C, 10 min, 80 ‘CIR:AF .

1.2.4 Western blot Huab 5 i & HAE AT
SDS-PAGE HL ik J5 12 5% 2 Z i 3 £ 4% Il (PVDF),
S S%BiNE Uik =R E A 1 h, B RE
Tris-HCL V-7 £ 22 th i (TBS) R, 1M J5 73 ) K¢
Ui total LC3 FASTREHTIR . IR B-actin HTIAM
TBS Fi ks 1000 £, 4 CHEF I, 4 TBST (TBS+
Tween) VeI, FH B i A 4L ¥ il (HRP) b ic -
it e sk 1 G (IgG)(H&L), JH TBS #i B 2000
fi5, 37 CHHE 1 h )5 TBS WM. LI EHiIA R A
T Affinity Biosciences (£ [H), 7EREH 5,
P& western blot K %5 % LC3-1, LC3-1I (4 =47
G4 16 kD Fil 14 kD),
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1.3 BEFEITELH

A 27427 BT RT-qPCR 52564k
PE A5 H ) J RUAH G e ik 1, western blot 2% S 3
Image J KM B PRA B K EE(E . FIH SPSS
19.0 Fil Graphpad 8.0.1 ZrH 4% 25 SR B e ik A 7
Soit ot K 45 5 T ¥ [ £ bR ik 22
(X +SD)FE /x, 4l 2 7 L E K H one-way
ANOVA #1712 %041, DL P<0.05 h2ES
HAGAE X, *, = #4351 F/R7E 0.05,
0.01 F1 0.001 KV FAES =25

2 ZWERSHH

21 ARERBREREFERSERIEBER

£ CyHV-3 AT ST AR A ERT
22U B A R ) R S R I E TR S RS
ok, HIT7EIRY 144 h IR (& 1), TK 3
PR RH 6T 2 3k 12 7F 18 & 4L RN A BE & 41 H sk 96 h I
144 h ¥4 5 5 T 48 h (P<0.001), JE&Z% 192 h FiI
240 h # 2 # =T 48 h (P<0.01); 144 hﬁ%.‘a}?
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B 1 RFEERGEE ST A RS

ORF72HFmRNA R AEXT RiA B
o

relative ORF72 mRNA expression

192 h (P<0.05) (& 1a, & 1b), ORF72 JEPHAHXT &
SKETEREE 40 PR 96 h B & T 48 h (P<0.05),
B PR 144 h WHEFEET 48 h (P<0.01),
144 h S E T 192 h (P<0.01); TMifERET U
HJEY 144 h W= T 48 h (P<0.001), JE&iy
192 h 1 240 h &%= T 48 h (P<0.05), 144 h # &
25T 96 h F1 192 h (P<0.01)(& 1c F1 1d). BAh,
TEARFRGL BBy, EF A TK . ORF72 B& K ARXT
ik wE KR EMWTREF A P00,
P<0.001)(&l 2).
2.2 A[ERBFHE Beclin-1 EERIE EE’J""{JC
£ CyHV-3 YIRS, EEA 5K
BHY Beclin-1 %.*ﬁﬁ%@:;iﬁjasﬂﬁlﬁﬁ%
IR, NP, EH ARG 48 h i)
Fik BRI EE T 0 h A1 96 h (P<0.001),
96 h & 240 h i 2% T 0 h (P<0.01)(&l 3a); ifii
KIEHHAEIEY: 48 h = 240 h B FEET 0 h
(P<0.001), {H7F 96 h fci HB & =T 48 h 1 144 h
(P<0.05)(& 3b), T4 Beclin-1 F:HAHX 55
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AA AN ==REFH
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Hok n=9; x+SE

[=))
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ORF723:HmRNA AN EE R
(=)

relative ORF72 mRNA expression
S

48 96 144 192 240
JE YL} ] /h infection hours

T2 Bt T2 TK SE A ORF72 FERAE X F ik 21 I

¥ RRRPRR RS RAE 0.05, 0.01 F10.001 K- E 5 48 h ELECA G222 5. A Fl AA 35 30R
7 0.05 F1 0.01 JKF- b P L AT 25 22 5.
Fig. 1 Relative expression of 7K gene and ORF72 gene in liver tissue of breeding and non-breeding
Cyprinus carpio groups at different infection stages
The markers *, ** and *** indicate significant difference at 0.05, 0.01 and 0.001 level compared with 48 h, respectively.
The marker A and AA indicate sigrificant differnece at 0.05 and 0.01 level, respectively.
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%% W4 g z4sE ﬁ 7 20
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=8 T E<
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N
% Kol = F HZIE 5
22 | & %S
25 o= 2
ShE 48 96 144 192 240 &8 48
S

JEYLI}E]/h infection hours

JAYL ] /h infection hours

Bl 2 AS[RVER G A5 5 4 R e 5 4 B 20 40 TK JEPRURT ORF72 PR k1 i
sk B FERIE 0.01 F1 0.001 KT EE G ¢ER.

Fig.2 Comparison of relative expression of 7K gene and ORF'72 gene in liver tissue of breeding and non-breeding
Cyprinus carpio groups at different infection stages
The markers ** and *** indicate significant difference at 0.01 and 0.001 level, respectively.
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AAA = wE

= REF Y
m n=9; x+SE

=B # o

144 192 240

3 TR Y0 B 20 AR B A B 20 2D Beclin-1 BRI AR XS k15 5L
R RS RAE 0.01 F10.001 /K- E45 0 h AETHEZESR. A FIAAA 5351375 (E 0.05 F1 0.001 KF-A 235 25 5.
Fig. 3 Comparison of relative expression of Beclin-1 gene in liver tissue of breeding and non-breeding Cyprinus carpio groups at
different infection stages
The markers ** and *** indicate significant difference at 0.01 and 0.001 level compared with 0 h, respectively.
A and AAA inducate difference at 0.05 and 0.001 level, respectively

FEIRYL 48 h @ T ARBEFHIFR BN E ZER
(P<0.001), TfifEHABEG R HIBLFiE 4, H
7E 96 h K FIM i % 2 5 (P<0.001), 7£ 144 h ik 3|
N2 2 5 (P<0.05)(E 3c).
23 AEBEHELCIREENTL

£ CyHV-3 UL BARIEHT, wFH 5K
VEE ML LC3 LA Rk BT
RS, AR, EE ARG 48 h f
96 h iz BE®E T 0 h (P<0.001), {HTE 48 h fx 5,

£ 144 h % 240 h ) 3% T 0 h (P<0.01), 96 h 1}
MFEET 144 h (P<0.001) (A 4a); MiALETHAE
J&YL 48 h £ 240 h # . E S T 0 h (P<0.001), H
75 96 h fx 1= HA W% 7 T 48 h 1 144 h (P<0.001)
(Kl 4b), BT U LC3 FEPIAX FRIKETEIRYL 48 h
TR T AR B AL IR B B 25 5 (P<0.001), THIFE
HAb YA R E T & TiEEH, A
96 h ik F| % i & 2% 7 (P<0.001), 7€ 144 h f1 192 h
K B 2 22 5 (P<0.05) (A 4¢)
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FET G = EE G E 0T S kwEa K E g o REEA
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© 50 * 200 - P <100k i A
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N B JEZLH} ]/ infection hours SR JRYLR [/ infection hours T~ L} A /h infection hours

Bl 4 SRR YLA 5% E AR 3 B A B T4 200 LC3 FEDIAR ST R AR H I
#eFREx R H R 0 h 7E 0.05, 0.01 F1 0.001 /KF EHGIT #4225 A Fl AAA 533168 7E 0.05 F1 0.001 /KA BEZES.

Fig. 4 Comparison of relative expression of LC3 gene in liver tissue of breeding and non-breeding Cyprinus carpio groups at
different infection stages
The markers ** and *** indicate significant difference at 0.01 and 0.001 level compared with 0 h, respectively.
A and AAA inducate difference at 0.05 and 0.001 level, respectively.

T A . el
TE CyHV-3 BB, F4H 5k 2 B_acﬁn‘f_ 48h 6h 14h 12h 208 kD
HEHEHWIFHL F LC3-1II/LC3-1 A H & & el

LC3-1 aww — - -— s 16 KD
G LT TR RS, 5 LC3 SR AR ik o — e o — — kD
P8 BTG 48 h W BRI R R T bIEHA oh  48h 96h  144h 192h 240h,
0 h (P<0.001), 96 h B H 2% =T 0 h fl 144 h f-actin e N TN S G —
(P<0.01)(#l 5b.6a); RIEFHUIAERYL 48 h Fl1 96 h LC3-1 e - - e 16KD
BT 0 h (P<0.001), {H7E 96 h fie i HLA R L3 - - - 14KD
Z T 144 h (P<0.001)(I 5a. 6b), LC3-II/LC3-I s [ g 00 0 L o 7 4
HIFE & i LU (E 7R B 48 h PR B A & 3 T b LC3 I FRIA TN
N ey N Fig. 5 Expression of LC3 in liver tissues of breeding and
ﬂiliﬁéﬂ(fko.()()l), {BE@% 96 h Hd‘j&lﬁﬁéﬂ*& non-breeding Cyprinus carpio groups at different infection
BESTERESL (P<0.001)(|¥] 6¢)o stages determined by western blot
AAA s
% B *kok = %HH -% % cl e AAA = BE4H
5 ,g 6 1 n=9; >+SE 5 .é 5 .g 1.0 AIA|A . = RERA
Qo 38 Q205
ARl H oI al
T'-’o l—[ ]—’ l—’ B ool bRd ERd RRR MR R BRA € oloen |18 [ IR [0 [ B8 [
0 48 144 192 240 0 48 96 144 192 240 0 48 96 144 192 240

Fﬁﬁéﬂ‘]‘llﬂ/h infection hours JBYLAt]/h infection hours YLt [a]/h infection hours

El 6 ASRIZYLT I T A AR T A M4 2R LC3-I/LC3-1 1Y KT FUIE A 1k

R R RE 0 h AE 0.01 A10.001 K- EHA BFEZESR. A FIAAA 535175 E 0.05 F1 0.001 KF-A 235 25 57
Fig. 6 Comparison of intensity band ratios of LC3-1I /LC3-1 in liver of breeding and non-breeding
Cyprinus carpio groups at different infection stages
The markers ** and *** indicate significant difference at 0.01 and 0.001 level, respectively. A and AAA inducate
difference at 0.05 and 0.001 level, respectively.

24 ARBLAMEFHAEE P62 BEEREEN  fim HWEESF 0hF96h (P<0.001), 96~240 h
T YIR 5T 0 h (P<0.05)(8] 7a); i A 5 & 40 1 K
16 CyHV-3 B RIB R, SEHMA Y48 h £ 240 h HH B E =T 0 h (P<0.001), {H
BANHAL T Po2 FAAEXTRIE /2T E  7E 96 h s H I 2 5 T 48 h Fll 144 h (P<0.05)([&
ETE%EQE%’&O AR ZE, EEHIERY 48 hit)  7b), WEHH P62 JEHIMIXFRILETE 48 h BE &
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Fig. 7 Comparison of relative expression of P62 gene in liver of breeding and non-breeding
Cyprinus carpio groups at different infection stages
The markers * and *** indicate significant difference at 0.05 and 0.001 level, respectively. A and AAA inducate difference at 0.05 and
0.001 level, respectively

FARET LL(P<0.05), 7FH ARG A AL TR 1
B, HAE 96 h Fl 144 h A FIM i3 2 5(P<0.001),
FE 192 h IR EI 2 7KF-(P<0.01D)/(E 7e).

3 itig

WA Sk 56 K o e FE LI AL R 4y, v LAy
hHWERLE . B AERAIER . SRR,
BN E A M 5 A REPY, R R
R Y R p B EAE R — 7 i nl L
T Ao 3 Y B A T R N R R B R E A,
5y — 7 T TT DL ) s B oR 3 s e 1 1 A
FR Y22 R, TEABRSE W S A LA
5P B BRI RN b i B
SRR T IR Y RS W N B
LW, Li %P4 5% 94T £ B b 25 35 58 G 7
(RGNNV)FIH A 52 8 BB 8155 5 1 W5 &k 2E 0 2
8 3 BELORT 1 5 AR i £ L 8 2 4 . Dong 45127
UEW T A% Y PE I E SR 9% 35 IPN V) I L 5 3 K
MRG0 CHSE-214 &A= FIW, i E weiss
S50 rapamycin £ 5 40 F WK OF AT DL
IPNV mRNA W& il . {HICF#Hr CyHV-3 /) 1 Wi
SR A AT A R, PR A 58 M IO o
B SR BB 75 e AL -

CyHV-3 J&: 3 5 5 B YL IH AL T ) DNA
WEE TR, MEAERMNERE. A5 TK
1 ORF72 Sy s 3k PRI i JER e AN [i] s 390 1 4
SRR R R A . S5 R R, CyHV-3 Ry 4 fi

JE AR AFZHZ P TK 1 ORF72 3P AR 5
HYRE BTG TR, e 144 h ik
FEAY, ZAFT SR S IMESES e L
(s 7 2 Ik AR, 5 Ja Z e R
FET R} (B & —20, #EAE CyHV-3 JEkyead &
H i I 207 A — 2R 80 G 8 N DA AR ARDG 7 i A
2. BAMEFAMNAL iR IA R B ER
FARETH, SoMEZSEN | FAL FBET
SEAM, VIR A S RE R AN HEEZ 3
TOREEEYE, HEE4IMPUREE TR F 4L,
VLI e A T HLUARPURRERE T

AHIFGE 72 Gt DA B W RS B ) WV AR 1 T2
BIFJR T A WA SIHT CyHV-3 ThAF5E . Beclin-1
S I I 1 A G PR ORI 1 W AR R B, L ER A
R AR, R R K R R
LAV LB i Beclin-1 3 ik, 3
B [ T e B 0T o Russell Z8P8HF 98 & B0AE 1 32
ik Beclin-1 J5 AWER B EF R . AL R BIR,
1E CyHV-3J8&Jt )5, P4t Beclin-1 JE R AR &
N BT, U R [ T e
W0 Beclin-1 SEPRIAHX B H 2% BTG TR
et TERGTEIRYL 48 h ik B 4L BN B 5
EETARETY, 16 96 h LFHMELRTIE,
KET A RPN EE BN B 5 TEE4, £ 144
h REBAWES TEREA, WHAEFEZELAE
P97 TR U e B A1 TR R B AL A v
Uifie. LC3 & AMEMAREILRH, LB E



390 Hh [ K R A

%30 &

e A WERAR b, 4 AR AR, LC3 &g PIIE
B LC3-1 J5 Y5 PE &5 & 4 Wi is Bk ik LC3-I1,
LC3-I/LC3-1 A4 A Al AR B it R 55 200
Kabeya 22V SUYLIETT LS [ LC3 Kk LC3-1
JE B, LC3-1T S5 H W5 . Wang 2501 % 81
TERG M 9 S R AR YL R LC3 Rk E T E, H
LC3-1/LC3-1 W A5 Z AR R, i BA il =2 D 44
JERGL IR A I KR AR SR R, 7E CyHV-3
YL I LC3 JEPRAH XS # ik 1 K LC3-11/ LC3-1 [ Lk
HYBETHE, RS RS Beclin-1 SEHBFFE
SR B0, I UL B R B R S A
REIE . LC3 FE A& i SR A Rk w
ZER—B, YR LTHE TR, 7 48 hik
B AR R e TARERD, 7 96 hik
BAMRIEE TR, RiEE Ak s E ik
FETEHEH, 7F 144~192 h KBFHEEST
WEY, WA AREE A AR RS T®E
., P62 EAMGEEIERR, 5 LC3 I HE
VR SR b 07 T [ v ik 102, gk
Bl P62 MFRIATR TR, [ oI R A o R e 41 i)
EARSE A A, M 2Eie 78 = 410 Pe2 iy &
KRR, A WA AR R A o8 4 B g DL
P AR AE R BoR, 78 CyHV-3 B S, Pl
farf P62 SEA X Rk e e ETHE TR
B, AR hIEF AL FNEE A B E R FRET,
fE 96 h S F A FRILE NI, RiEFAHBLENEEH
W EmTHEEH, HAE 144 h, 192 h REFA
o 2 TR E AL, Ul SRR R I
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Abstract: CyHV-3 infection causes a highly lethal disease in common carp, and it can be mainly detected by using
TK and ORF72 gene markers. Autophagy is a stress protection mechanism in cells, mainly marked by Beclin-1,
LC3, and P62 genes. This paper aimed to analyze the differential expression of CyHV-3 marker genes, 7K and
ORF?72, in common carp (Cyprinus carpio) and autophagy marker genes Beclin-1, LC3, and P62 during different
stages of CyHV-3 infection, and to explore the occurrence of autophagy in CyHV-3 infected common carp. The
results showed that: (1) The relative expression of 7K and ORF72 genes and the autophagy marker genes, Beclin-1,
LC3, and P62, in the breeding group and the non-breeding group increased initially and then decreased. The
relative expression of 7K and ORF72 genes in the breeding group was significantly lower than that in the
non-breeding group (P<0.01), and reached the highest at 144 h post-infection; (2) The relative expression of
Beclin-1, LC3, and P62 genes in the breeding group reached the highest level at 48 h post-infection, and the
expression of Beclin-1 and LC3 genes in the breeding group was extremely significantly higher than that in the
non-breeding group (P<0.001), and P62 expression was extremely significantly higher in the breeding group than
that in the non-breeding group (P<0.05); (3) The relative expression of Beclin-1, LC3, and P62 genes in the
non-breeding group reached the highest level at 96 h post-infection and was significantly higher than that in the
breeding group (P<0.001), while the relative expression of P62 gene was significantly higher at 144 h and 192 h
post-infection in the non-breeding group (P<0.01), indicating that the expression of P62 gene was clustered; (4)
The trend of LC3 protein expression was consistent with the trend of relative gene expression. The above studies
indicate that CyHV-3 infection can induce autophagy in carp. It is speculated that the autophagy degradation
process may be inhibited resulting in incomplete autophagy, thus promoting viral replication and infection. The
probability of occurrence of complete autophagy needs further investigation. This study provides an important
basis for the investigation of the mechanism of carp anti-CyHV-3 and the molecular mechanism of fish autophagy
during viral infection.
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