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#oAliE FAE EINKE FRR BFE
ORI A P 9005, A ARG AP HOR T8 405006 52, M 350002)

FEE: Ay T WF 55 1 W AH 3 [ ATG10(Autophagy related gene 10)7E 13 428 825 Th I Th RS, BIF 9T va e 1 K B f
(Larimichthys crocea)ATG 103 (LcATG10)¥IcDNAJT 5, FHIF il 5 SAE 2K 747 ML R, dnhD 248 H LR
KA, B8 11 Autophagy_act CEMIH. RGN BIR, LeATGIORMILAWTE B 1 2RATGIOR B —X, 5
SRR P ATGI05R K R I . LeATGIOE TRl it 1E 7 K3 i & H 2 G Rk . A EE R
poly (I:O)HI 5, K3 AL B H AR LeATGIOMI R IE/K T B E LR, 2 575 12hFf6hik B WEAE (9.4 50
5.9Mf) LcATGIOTE KRB0 B A R(LYCK) JRACE RN ik 240 B AR 4 i bt 2575 A, 78 J5LA R
S P )RR AR 5 TEpoly (OIS, K3 R AL B R4 ALY CK4H ML H LeA TG 1071k /K~ i
Z Fif. ERIALCATGI0M I [ 8 (Epithelioma papulosum cyprinid, EPC)4H il 32 f# 7 7% IMLAF % B (Spring
viremia of carp virus, SVCV)/&4t48h/5, 4l i 28 2 Fi(Cytopathic effects, CPEs) B A T- X M 41 ; 4HfusE 7= L
HHSVCVIR I H10™ TCIDs/mL, &%/ T34, SVCVAREILFESVCY- G, SVCV-MFISVCV- PHIZ
TE KB R T X IR ZH, 43 32 0 R4 90.022. 0.015F10.0221% « IXEEHF 45 K LcATGI0E KE /i
95 B o2 N PR AR D, DT NI S 1 W K3 0 06 2 08 v (0 9 WL B 1 Bl

KR ATGI10; SRPARMM, PURTFRIE, KM

hESHS: Q3441 CRRARIRAD: A

H W (Autophagy) /& — T Al v g 45 4 g A
F AT BRI RE, TR KRB s
LM m R AR REEM . kY, B
Wik DR 4 3 S EA 58 e 77 ) B 3R ARAP AL, 2 581
PREIHUR 556 K S AR R S e ™ A
AR DL B B B, 38 S 5 4% RARANIE BL T
R RN A 2 AN IR, AFE RO e 4l L ) 4y
WRE . RIRGIZAS TS IE . R
FaSgERr . PURRIN TR 2 R pkm g™, g
;46 < FE Al (Autophagy-related genes, ATG)7E H Wi
MR FEEEERY, 25 HEMEG. EEk
JEEERT AT R A P s 5 B B W A o i )
. HIERR(Saccharomyces cerevisiae)™
C¥E T30 NATGRK, HF15MNATGI-10.
ATG12-14+ ATGI6FIATG18)TEM FL5h W) w5
fiap

ks B HA: 2021-02-23; &7 H#A: 2021-08-12

X EHS: 1000-3207(2022)04-0521-08

ATG1072 8 55 HAth 5 W AH O PR 7 iE 47 &2 e 3k
B ) B S A, AE WA R A e R S e
BAE™ . 1 NE2REZ & 45 4 B(E2-like ubiquitin
conjugating enzyme), ATG107EE1F£7Z 2% i 14
(E1-like ubiquitin activating enzyme)ATG7 ) 1 Bl
N, HBEEATGI2JE HATG12-ATG 106 e H [ 44, 1
— W GATGS S B TEMATG12-ATGS R &4k, 1E
H R A, ATG12-ATGSE &1 5 ATG16L 1 ik
L E A E A&, I e T B R ANMRTE et #2741
B B9 b, BAT B3REZ 3N (E3-like ubiquitin-
protein ligase)i& P, 2 5E MH S HLC3 IR,
fek Erm i . SR, ATG107E )
PR G R T B AR, A
40 ZHuh 7.5 i RIEATG1OF {13 5 Wk 57
B R R 45 &, AT 3061 A 95 5% (Hepatitis C virus,
HCV)IEHI" . 78 K EPEL Wi (Crassostrea gigas)

HETH: BRI F AR R (CARS-47)% B [Supported by the China Agriculture Research System of MOF and MARA (CARS-47)]
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oh R A T R Cg A TG 1O e 67K T 78 52 B9
R Ipoly (I:C) UG B3 LM, REHCgATG10
WS 5PURTE RN BRI, B ETA Mk
ATG10WIF FLIE A WLARE, FLAE 0 2R 00 B S
() BE M ANIE 2

K3g i (Larimichthys crocea) Tt 3 E ¥ X
FRIARAE K, BTN &1, AET AE R AR, 16 A
TEKMEFSR T WT A RS PO
G R EE AR, DR A BT K 3 B o T
FEth K ML, TR AR K3 U i
ThRE, R AR ERIPIE R A EERE L. N
I, AW T KEMATGLOFER (LeATG10)4E IE
W R 1 2H R G 28 A S 41 B R 3R KR K%
B RD0) 11 2 15 A I 520, 3K e 25 SRR ) W
ATG 101E £ 25095 B Fe g% o 1 Dh e S AL 282
FLh

1 #R5RZE

1.1 SEIapR

SEI6 AT RS A B T E KK R A
], B R A AR IR B 1 K R N IR 10d, 7K
N25°Co TEBFREEH G, ¥ IEH RS KI5 A5k
IS LH AT REZH, REA30E . SR LL2.5 ng/g K3t
177 I 03 S poly (1:C), %o HE ZH VR S S R AL )
TG B W R 6 22 i (PBS, pH=7.4), 2 5l TiE 4t 5
3h. 6h. 12hFN24hREE Ko fa Sk B AR AT RE &b, B
AN IE) SRR3R . SRR IR KA LIt i
W BEAE. KB, B, BB, . 88, . AR
FINLAIALZY, NIRRT, 3% N80 °CHE AR
UKFEORAT -
12 KEGREHAXHERSES5ER

HYIE R 3 40 S B 2R, FE 70 wm 4H A 35 )
R AR TR B ) R A P VR, K 4 PR B AN o )
H % [1134%H1151% Percol AR _E, 4°C, 650xg B
30min. &0 E, WECH R Z B 48R, {8 L-153 5%
HEPRIR3 IR, R E6FLIR T, £EFL2.0x10° 40,
28°CH5 77 2h, 43 AL BT 1 TR AR bk B2 40 A A0 Ot e
(R AR W 4B o K A B8 i 1 400 P 2 Y P RS A
I F51%Percoll -, 4°C, 650xg 5 »30min, U £E
B0 JEG T P AR A

K0Sk B A R (LYCK), A& A 5256 % i 57
FER AR 2 2R, {3 L-1585 57 £ (15% FBS)
HHATRE %, BRI N28°C
1.3 RNAREEUFCDNAE R

% HIEastep” Super Total RNA Extraction Kit
(Promega) 73 1) $1& HUK 2 1 25 2H 2R 4 928 AH 2 41 g

ff1SARNA, FiEastep” RT Master Mix Kit(Promega)
A icDNA, BAART7 122530 G i 1t B kAT
14 LcATGIOERERIESFII5

MNCBI F A 4K H K35 1A TG 1055 K7 51 (Gen-
Bank & 35 : XM_019277201.2), & il45 57514
LcATGI10-FFLcATGI0-R(F 1), VLA B i fif I 1)
cDNAABEAR, PCRY HATG10FE DK 1) FF 3L 152 AEE
(Open reading frame, ORF) 2K 541, 307 56 10F
T A7 45 K9 R FH SMAR TR 3E4T T, HeAth 4
FATG10/5 53K H GenBank ${ % ¢, JH I DNA-
MANHEAT 7 51 L X5 8 FHMEGA7.0 #44, K &
KAMSR LR A o
1.5 LcATGI0fE RFH B ELFFZHE X 4R Y
FKIEDH

B R34 U AT RNASREL,
s #YESIYIRT-LeATG10-FFRT-LeATG10-R
(F DT R EPCRIX M, K LeATG10TE IE R
Kt 5 H R RIE K

a3 WSCER A R B £ G 9% AH DG 4 i, FH 40 o
HUX (35 EORFLOZ &) i $2.0 x10° 21 it 47 24
RNAFEHUHIcDNA G %, KM IR 7 E N LeATG 10
TE B K B AT G2 KH DG4 i H (R IA /K F

PN E EPCRIX AR R 1T : 2xSYBR Green
[ 10 uL, EF¥#5149(10 pmol/L)#%0.1 uL, cDNA
BEBR0.2 L, TH7K9.6 uL. SN 46 4%: 95°C FiAR P
2min, 95 CAEME15s, 57°CiE k20s, 72°C ZEfH20s, F:
40/MIEFR o LeATG10RIAR R 2615 KR 2 2 I7
Wit E, JF I SPSS 18. 0% 4T 48 it 2 2 bt
P<0.05FRR %57 03, AR, P<O.01RRZES

&1 5197

Tab. 1 Primers information

5| ¥4 FxName J¥%1)Sequence (5'—3") FHi&Usage
LcATGI0-F ATGAGCTCGAGTGTCCTGGA  ORFJ 4
LcATGI0-R ~ GTCTGGCTTGGTGCTGCTGA — HE KA
PcDNA3.1- ACTGTGCTGGATATCTG AR
LcATGI0-F CAGAATTCG RT-PCR
CCACCATGAGCTCGA
PcDNA3.1- GTGTCCTGGA
LeATG10-R ~ GGGCCCAAGCTTGGT
ACCGTCTGGC

RT-LcATG10-F TTGGTGCTGCTGA
RT-LcATG10-R GGGTCCTGTGGTGGGTCTGG
RT-Lep-actin-F CTGGCTTGGTGCTGCTGAGTG
RT-Lep-actin-R GACCTGACAGACTACCTCATG
RT-SVCV-G-F  AGTTGAAGGTGGTCTCGTGGA
RT-SVCV-G-R  CGACCTGGATTAGACTTG
RT-SVCV-M-F AATGTTCCGTTTCTCACT
RT-SVCV-M-R  TACTCCTCCCACTTACGA
RT-SVCV-P-F  CAAGAGTCCGAGAAGGTC
RT-SVCV-P-R  TTGGACCTGGGATAGTGA
RT-EPC-actin-F CTTGCTTGGTTTGTGGG
RT-EPC-actin-R TGTTCCAGCCATCCTTCTTG
TGATTTTCATTGTGCTGGGG
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W3, F e RoR
1.6 poly I:O)RIBIELcATGI0TE KT & G LA 4R
MG EEX M RTRIES

W 5K BB 1R K £ Sk ORI R 4 203 0 4T
RNAFEH A cDNAG B, K H % 6 & & PCREL M
poly (I:C) R K 38 . % ZHZAHH LeATG 10 R AH
X T L K 3 0 % A AU R A AR AL . WO E R
PCRANEHE 73 A 773215

W R B A0 LY CRH M AN S A hE 20 422 e 1 6L
R A, A5 ol 0 B % 2 ol 64 FL (S 56 2H D X HE 20 4%
35L), 4 FL2.0 x10° 4, FHL-158 555 T28°C
BEATRE 9% . LYCKANMRE 3% 12h )5 1 F &Rk FE R
50 pg/mL¥ipoly (1:C)Hl L, SR AR 4N M B2 5 Sz B
HATpoly (L:C)HIEL, [FIET FH I B PB ST Vi A 11 2
FAE i R . UACE 40 i S B BXRN A I I 55 5%
cDNA. LALKIEH#S-actinff NN S IER BT RN 2
EPCRN, #illpoly (I:C)HI L ALY CK AN AT KL
YRR LeATG 10 RIAR X Tk HE 2H 48 i (1) 22 154
tho I REPCRAEHE 74 /77215,
1.7 GREENEE

MR AR KRS KT OB 7 98 41 i & (EPC) 422
P F 6 LA, FEALLI1x10° 440, N2 mL%;
10% FBSHIL-158557 3%, 28°C 555 12h. A FH #5 4x
R FuGENE" HD(Promega)#42 pg pcDNA3.1-
LcATG10E )5 ki e NEPCAHY, DA% Hif&kpcDNA3. 1
VENSTIE . B gea8h i, NN SR 41 24 A ¢
4. BOE LTS, SDS-PAGE H ik J5 56 % 51 58 fi 98t
2% (PVDF) I (Millipore) I o B H! JE N 35 6 &
o, IS mL TBSTZz M [5%(w/v) i IE 9541 ], T
TERE IR RSN Lh, P85 5 BT c-myc B o B P44
(Thermo Fisher, 1:2000)% 5% & 1h, TBSTHEE3IX,
SR JE 5 AR I E AL D R bR IC 1 2E BT R IgG(H+L) £
75 % B4R (Thermo Fisher, 1:4000)% i 55% & 1h, 7
TBST #5i3K, Bk Smin, ¢ Ji R G AR I
gER,
1.8 LcATG103fRS LI

18 B 88 E P CAH A A 2595 55 IMUAE SR 2 (SVCV)
SRR 43 BT Le ATG 107E 95 B 8% 4 3 72 oF 11 2
AE. AERIRTE RIFRIEPCYN M F REE W AL T K,
AL-15K5 72391850, THEUE M T 6FLAR 1, AL
231104, N2 mL%10% FBSHIL-15%5 3%
B, 28 C R FRFE S 7 12h #42 pg pcDNA3.1-
LcATG 105 41 Jii K56 NEPCANIAE A SEE6 4, LSS
WARPcDNA3 IVE NN IR . 7255 YL24h )5, 1 /K
e 5 # (Multiplicity of infection, MOI) A 1.4/
SVCVIE YL 5256 20 A xf I ZHEPCHN i . 78 X G

[F) By Xof ik Gl 4 8 h (1) 40 D FH 45 s 55 G kel gk A7 e 2 00
22, Iy AR KL ASh I 4 i £ 9% _EiE4iE. B
7 3 F 00 e e w0 R, SO A4 B SR UL RNA,
A HecDNA, PLUKE i B-actinfE NN S F A, K H
W6 EPCRIG MG B ZE K SVCV-G. SVCV-MA
SVCV-PHIM X FRIE Ko WEEREFSVCV-G.
SVCV-MHMSVCV-P) 6 E &PCRE|I M IR 1, %
S EPCRAEIE 7 M ik 5.

2 R

21 KEBELATGION FHHE

T I LcATG 103 [F ORF K 7474 A R (Gen-
Bank & 3¢ 5: XP_027143515.1), i%& A H248 1K
FERRIRFEA K, 7 A B KL, LeATG10-5 0 3.3
YIATG105 A7 FIRHEF L, A B 155 IR 5 i
X, &H 1 ER5F Y Autophagy act CH5#448,(124—
191F1 B R), XS5 i 5 S ATGI12HATGS 45
G R R S, BT E R (Leul3s,
Leuld47. Leul49. Leul64. Leul80). fili& &
(Pro178. Pro189). %R (Trp153) M1 it & 2
(Cys190). 2T A1 [R5 1% LX) 7R, LeATG10
5 & 3Lk (Sparus aurata) ATG101) /741 — EUMH: B s
(76.3%)HAR Nf1 Bt (Epinephelus lanceolatus)
(74.2%). RGNS BN, FTEWMHIIATGIO0
P REATG8 73 AP K3, HAHLeATG105 H
i IATGLOTE A7 3, W FLIE . AT AN
BRMATGIOFR A R —3 (K 1),
22 LATGIVEEEARREAFALRHFENRE
BHEXApEPFRIETHT

K R EPCRELARKG I 1 1E 7 K38 0
AE . RFRE. BEAE. Sk'E. B M. M. f#.
i« R RALA R LeATG10MI R A Ko 45
RBIR, LeATG107E B far il () 2H 25 b S 2 e B 36
ik, Rk s A IE, £k E (& 2A).

AN, BATIEA I T LeATG 1048 K85 fa JR Ak
UK A L T B R 20 B R Sk A PR ALY -
CKH I X RIB K, 45 R HLATG 108 % AE
X i Hh Rk, Rk R A R TR AR AN i, B
A2 FEAR E VR4 H () 2B).
23 poly(L:O)RIBIT LcATG107RE I M

RT3 THRLcATGIOR T 2 5 Kt
I 3 G I N, A 9 B 2 poly (1:C) IR 3
1, R K B £ SK B R RE HR LeATG 10/ % 567K
At G5 EIR, poly (I:C)RIEUG, K ikt h
LeATG 108 56K F M3hIT 84 38, 78 12hik 5
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A, XTI 5.96%, M{E24hRIA & B E FfF

(B 3A); FEMAE T, LeATG10R 5% 55 7K T 78 1) 3U5

3hJtis i, 6h ik BUEEAE, Jxt B4 1)9.44%, BE )5
T (& 3B).

AR, FRATIE 24T T poly (I:C)H oK 2 f1 3k B

Y1 i RLY CKANEARKL 41 i FF LeA TG 1OF ¥4 5648

51 A K LeATGI0

66

4344 SaATG10
98 FiBEfa EIATG10

70 CsATG10
e F i CrATG10

93 | UT. % OmATG10

— 44

100 L KB 2 OrATG10

BE O, DrATG10
—— R XPATG10
—— JH3 GgATG10

83 N HsATG10

4~ BtATG10

N MmATG10

60 KEL RrATG10

BiRTBEBE SCATGS

0.1

Bl 1 K5 AR ATG 1O /R T F1 A4 2 1 3 A b

Fig. 1 A phylogenetic tree was constructed based on the amino
acid sequences of ATG10 from large yellow croaker and other
vertebrates
T RAAMMEAE SN WATGI0E BRI E T RE
B, {3 A A R MEGA 7.0, iH5H 5% I KRR, T
RAEIE T 5 GenBank B 3 5 41 T K3 (XP_027143515.1);
43k (XP_030257561.1); A LA (XP_033505554.1); (VD ik
(XP_038133305.1); 18 &g (XP_024908216.1); M filf
(XP_036823990.1); KI5 (XP_035628463.1); Bt & fi
(NP_001032201.1); JEHHJRIE(XP_031749390.1); JFEXG
(XP_015136200.1); A(NP_113670.1); 2-(NP_001077000.1); /)5
B (NP_080046.3); KR (XP_032752943.1); BRI & B}
(NP_009475.1)
The phylogenetic tree was constructed by MEGA 7.0 using Ma-
ximum Likelihood method. The GenBank accession numbers for
protein sequences used here as followed, Larimichthys crocea
(XP_027143515.1); Sparus aurata (XP_030257561.1); Epine-
phelus lanceolatus (XP_033505554.1); Cyprinodon tularosa
(XP_038133305.1); Cynoglossus semilaevis (XP_024908216.1);
Oncorhynchus mykiss(XP_036823990.1); Oncorhynchus keta
(XP_035628463.1); Danio rerio (NP_001032201.1); Xenopus
tropicalis (XP_031749390.1); Gallus gallus (XP_015136200.1);
Homo sapiens (NP_113670.1); Bos Taurus (NP_001077000.1);
Mus musculus (NP_080046.3); Rattus rattus (XP_032752943.1);
Saccharomyces cerevisiae (NP_009475.1)

th. 4R ER, fEpoly (LC)KIM G, LeATG 0K
SEACFAELY CKANE A o BT, 78 1208 31 i K E,
RN HRA 3. 618, BE AT BT T (& 3C); 72 )5 40RE
UM LeATG ORI FRIE KV Podk Fif, HAE24h A1
48h %% T (& 3D).
24 LcATGI0fRIFPLRAR T 2R B

N T HiE LeATG10/E U B 4% H IR T R, F
FHEPCAH it £iELcATG10, F5r HrLeATG103d %
EXSVCVEHIF . 2R EBI/RLcATG07E
EPCAff 15 3 1 RIE(El 4A), fESVCVIEKGL24h
48hJ5, I RIELcATGIORIEPCA Y H CPEs ] & /b
TH Qe B AR M EPCA L (15| 4BHFI4C). FE RS
48h /5, I RIBELATG10EPCHN i L3 9 25
F£910™% TCIDso/mL, S 34 T 5 R 2EL 55 25 W P
(10" TCIDsymL; & 4D). IeAh, 7Eid FRILLcATG10

A 100
80 +
60 L
40

20
10

MR RIS

Relative expression level

OB N

. mmmmrﬁrﬁrﬁeﬁ.—-ﬁ

W afwitg LT OME RS Rk SR ORFIERRIE WK

£H 21 Tissue

B T% 3 -
i’é 2 b
) 8
B2l =
T o
Ez
<
E 0 1 1 1 1
Fr A SEMiER R Bl
0l Cell

K2 LeATGI0 75K B M 2 23R S 5 AR SR 4 i (1 s A =
Fig. 2 The relative expression of LcATG10 in tissues and
immune-related cells
ALY MM WUA. Rk i, . B, 8. ME.
JFAE S oINSk B LSRN, qRT-PCRAG I 4347 4% Fit 41 2
LcATG10 mRNAMFRIE, B-actin NN S FE K ; B. LeATG107EK
A SCE AR SRACE RN . I T A A A L )
KK, B-actinh N S HE K
A. RT-PCR was performed to detect LcATG10 expression from
different tissues include blood, muscle, skin, intestine, brain,
stomach, gill, spleen, liver, heart and head kidney. f-actin was
used as a positive control; B. The expression levels of LcATG10 in
head kidney cell line, primary macrophage, lymphocytes and
neutrophils of large yellow croaker were detected by fluorescence
quantitative PCR, and S-actin was used as the internal reference
gene
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FEPCHH il 1, [ 448h /5 SVC VIR LK SVCV-G.
SVCV-MIISVCV-PIZ L& & ZART XA, 735
Se X IR ZH1170.022. 0.015F10.022% (& 4E). ixik
HIERLATGI0E A MHISVCVEHI I TEE.
3 it

ATG10EN B WS IMETE B % O R 22—,
$7 ATG12-ATGS & 14T et a — 25 s .
H T, ATG105:RTERE B N\ (Homo sapiens)™".
N (Mus musculus)™ . 4LWi(Crassostrea gigas)"
LR FX (Arabidopsis thaliana)' RN (Triticum
aestivum)[zs]%ﬁﬁifmEP?%'“@J THE R IReHE A,
ELLE A0 2 rh AT 58 TR R AR . DRI, b R

A8 - L% Head kidney B 12 - JE Spleen
11 o
o ok o 10 +
26 ¢ T 2 l
< < 9 L
= =
Q Q
=] sk = 8
S 4t £ 50
P s |
= i =
22 L0 ¢
ek 05 ’1‘
0 1 1 1 ,_-II-_l 0 1 1 ,_-Il-_l 1
36 12 24 36 12 24
1] Time (h) it 1] Time (h)
C N4 D e .
5 ¢ SKEFaies LYCK 20 fféﬁﬂ}]@ Neutrophils
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o 4 | Hk © l l
2 T 2 L5 ¢ *
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g 3 an
= 3 =
i sk £ 10 |
Rl = "
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S~ S L £
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4 8 12 24 48 4 8 12 24 48
ff ] Time (h) ff ] Time (h)

K3 R A SR MR A Zpoly (I -C)YRIBE
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Fig. 3 Expression levels of LcATG10 in tissues and immune-
related cells of large yellow croaker after poly (I:C) stimulation
KEFEMLE(A) JRAEB) ALK B 40 2R (LY CK) 4 i (C) Fl iR
ARLZHHL(D)H LeATG10RE IR I 3 Rk o3BT . *AREFRE M7
J(P<0.05), **fQFK 2 7 L3 (P<0.01)

Relative expression of LcATGI10 gene in head kidney (A), spleen
(B), LYCK cells (C) and primary neutrophils (D) of large yellow
croaker stimulated with poly (I:C). * indicates significant
difference (P<0.05); ** indicates highly significant difference
(P<0.01)

ATG10W 73 TR S AR DU 75 5% TR Thig, A 3
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Fig. 4 Effects of LcATG10 overexpression on virus replication
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A. Western blotting was used to detect the overexpression of LcATG10 in EPC cell lines; B. EPC cells transfected with pcDNA3.1-
LcATG10 or pcDNA3.1 (as control) were infected with SVCV, and the CPEs were observed microscopically at 24h and 48h post-infection;
C. Cells were stained with 1% crystal violet for detection of CPEs; D. The titers of SVCV in culture supernatants from LcATG10-
overexpressed EPC cells or control cells, which was expressed as 50% tissue culture infectious dose (7CIDs); E. The expression levels of
the SVCV genes after overexpression of LcATG10 in EPC cells were detected by real-time PCR. * indicates significant difference (P<0.05);
** indicates highly significant difference (P<0.01)
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MOLECULAR CHARACTERISTICS AND ANTIVIRAL EFFECTS OF ATG10 1IN
LARGE YELLOW CROAKER (LARIMICHTHYS CROCEA)

WEI Zu-Yun, LU Li-Xia, REN Qiu-Lei, HE Tian-Liang and CHEN Xin-Hua

(Key Laboratory of Marine Biotechnology of Fujian Province, Institute of Oceanology, Fujian Agriculture and Forestry University,
Fuzhou 350002, China)

Abstract: Large yellow croaker (Larimichthys crocea) is an important economic marine fish species in China. In re-
cent years, the frequent outbreaks of infectious diseases caused by bacteria or viruses have led to great economic losses
to the large yellow croaker aquaculture. Thus, the understanding of immune mechanisms of large yellow croaker will
contribute to prevent and control these diseases. Autophagy is an essential and widely conserved cellular degradation
process that mediates the elimination of defective proteins and organelles. Autophagy is regulated by various auto-
phagy-related genes (ATG), of which the ATG10 gene has been demonstrated to play a vital role in the immune re-
sponse. To study the function of fish ATG10 in immune response, the ATG10 gene (LcATG10) was cloned from large
yellow croaker (Larimichthys crocea). The open reading frame (ORF) of LcATG10 cDNA is 747 nucleotides long, en-
coding a protein of 248 amino acids with an Autophagy act C domain. Multiple amino acid sequence alignment
showed that LcATG10 shared a high homology with ATG10 molecules in other known bony fishes. Phylogenetic ana-
lysis revealed that LcATG10 and other fish ATG10 molecules were clustered into a major clade, separated from the
clade formed by the amphibian, avian, and mammalian ATG10s. Real-time qPCR results showed that the LcATG10
were widely expressed in tested tissues and immune-related cells of large yellow croaker. Poly (I:C) induced the mRNA
levels of LcATG10 in the head kidney and spleen tissues with 5.9- and 9.4- fold, respectively, and it also increased
LcATG10 in primary head kidney granulocytes and head kidney cell line (LYCK) cells of large yellow croaker.
LcATGI10-overexpression in epithelioma papulosum cyprinid (EPC) cells decreased the cytopathic effects (CPEs)
caused by spring viremia of carp virus (SVCV) infection and reduced the viral titer of SVCV in the culture supernatant
to 10° T CIDso/mL. LcATG10-overexpression significantly down-regulated the expression levels of three viral genes
SVCV-G, SVCV-M, and SVCV-P) to 0.022-, 0.015- and 0.022-folds of those in control group, respectively. These re-
sults indicate that LcATG10 played an important role in the antiviral immune response of large yellow croaker, which
provides a basis for in-depth study of the molecular mechanism of autophagy in the antiviral immunity of large yellow
croaker.

Key words: ATG0; Immune-related cells; Antiviral immunity; Large yellow croaker
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