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WE AR A PCR A1 RACE H A & kK 7 # 7 A 3¢ # (Epinephelus lanceolatus) T 3t % 7 #
# A 15 (interferon stimulated gene 15, isgl5)4 K F 7 . isgls 2 A F 7| K % 910 bp, & & —1> 468 bp
Wy AR, T 4RA 155 MEEER, Tl FEN 17.09 kDa, it d KN 9.33, KT 4
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(E. coioides) isg15 #y 48 i 5k & , #y 88.24%, 5 A % @%(Scophthalrrus maximus)#1 & # # (Larimichthys
crocea) isgl5 By AH L P2 Al 1 61.18%F1 60.59%, & Al 5L B 7% % & PCR # A T # 7 3 #
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Tt & (interferons, IFNs)J&—F7E A MHES P AU T
95 75 P (Coccia et al, 2015; Skaug et al, 2010)., %y
7 (Lin et al, 2014; Blomstrom et al, 1986)F141 Jig 1%
K475 (Lenschow et al, 2007; Cunha et al, 1996)id &
W % AR F A4 IN F (Yoo et al, 2014; Zhao
etal,2005). HAT, B TR IR ifn 3 K 7E fa
XoF 9 i S 1 516 DR B 2 I o7 P 5 RS G B R BT
S 25 B EAE 1 (Zou et al, 2011; Liu et al, 2010; Baeck
et al, 2008). # 2B i 4 ML IR 5% FE Y dsRNA,
Hfih % TFNs H: 5 HRJEZ K55G, #Em S 3
JAK/STAT [ 5B R, SBT3 2 3 3L H (interferon
stimulated genes, 1SGs) 1) #% 5% /5 5 i 72 (Robertsen
et al, 2006; Liu et al, 2002; Loeb et al, 1992), TILE
RS PR B R A e R G0 ) FE 283 A, X PR ol 400 JHe
TV R R] 4 25 2 AL HE IR B2, 1SGs MIPEA]
BLH 5 ) H AR A AP0 1 Y B OCH E )
f& Fi (Hubel etal, 2019; Yasuike et al, 2011;
Giannakopoulos et al, 2009). I1SG15 &—FF 1] LAE
T 40 PN 4 75 4 1 (Daniel et al, 2017; Ozato et al,
2008), ‘B LT S AN A S S AN &
AR, CE 7T LUOAE b 4l B B 4E F T 40 i Ah
(Moreno et al, 2018; Okumura et al, 2007), faZ&H,
ISG15 AP f B S & TR i Rk
HFE R E S EZ—(Alvarez et al, 2018; Zhang
et al, 2007).Liu ¢ (2010)WF5¢ 1A , 3 E 41 f(Sciaenops
ocellatus)¥ ISG15 [A] 5P g 1% B 452 F B0 e e 15 1Y
FepE, #%5(Gadus morhua) (Rekenes et al, 2007), fif:
(Salmo salar) (Seppola et al, 2007) fil il (Carassius
auratus) (Furnes et al, 2009)f%) ISG15 [F] IR REW 5 41
Ml B G L ESUR s E- . B, isgls
ALBESE VAT o gE )y, I BA HIEPUREEER
W5 625 isg15 X F AT fa S BT 58 70 B9 S BE AL ]
HABEEE Y,

#5271 1 Bt A1 (Epinephelus lanceolatus) & — fl 44 5t
MK SRR SR, BEETH R RIS, R EA
VT, e 0 A A ) 240 Ay B £ 2K 57 B M At R AT
FRgi R ey F 2T, BT, MRS (iridovirus) &
TR 7K FIR K SR 58 £0 24 Je ™ B s MR IR 2 — , FE i
RAHT I 100 2 F 2 4 B9 5808 T 9 B
(Gray et al, 2015). WLRNE 2 16 35 A BE 02 K1Y
YL Z —(Ohta et al, 2011), 1H & F#es f1 BE £ T4
RN 15 (19 5ok K DI RET 7% it A WLARGH .

AW 5T DA A B R AR 4, X isgl5
FEH 74K cDNA SLRE I 20 o B H A5 F R AT
F I 98 6 E B PCR (QRT-PCR)FL AR KGN T 1% 5L

PITE B 0 BE AN R 2P R, DA SR G
R RE B R R AL RIB L, B IR
isg15 ik [A 1 Fly 41 B AR S B I 25 Hh A LA B 3
%&?EO

1 #MRE5FE
1.1 SEIEHHE

111 EFHAR AR SIZIG T FH B B A B £
MR R A AT, RAE 18 F b a5y A1 3¢
i, RIS T S A 0o IIEBRLL , 8K 5 e BEOHG O
JERE . B8 B, BeRR.OCERE . BT . ML, Kdl
BURE i ST B RNA RAF T, T80 CvkAf
FHFHREUE #4141 RNA,

1.1.2 CHum AR B Af sl 18 H i i fik
J5RE A A B £ U s 3 S A R 0 1 (el AR R AR R 2 1Y)
Z AR AT IR B2 100 pL (10745 D1 %) .
TR 0, 12, 24, 72 F1 96 h 3 5 ASEa]
DA R % R (PBS)TE A X R, 430l B 5 8 #nty 4 B
i, R I BRI S T R A JEUNE A IR AL 2, A
RNA R, AT -80°CUkAf -

1.2 #H#EFAWES RNARIK cDNA £—8#ME R

AT 2K TR RNA LB RNAiso Plus
Total RNA (TaKaRa)#& BUAF i B 51784, $EHL
) RNA 28 Ty I W 356 e i Uk RS A 52 1, JF R
NanoDrop2000 # il 43 6% BE I RNA ¥R K 2l
JE, FIWTAZ R RN AR 11 5T T3 e Ol o e ERUTT o B 47 1)
RNA, #%8& PrimeScript II 1st strand cDNA synthesis
kit (TaKaRa)#ll SMARTer RACE 5'/3" kit By H5AE i B
PEAT RSk, 41545 5] cDNA. S'RACE c¢DNA
3'RACE cDNA, f#1EZE-20CukAE, 439 T isgl5 3
rhE) e B ST L &2 S'RACE #i1 3'RACE 4§74

1.3 isgl5 EE ALK cDNA HIEE

1.3.1  FIE A B LA I E SRNESV) Wi SR 23 7
Bt B 7K BIF 5 T BAR A AR T A 3 5 58 B T 8t A BE
04 5 DR A1 0 RS 41 51 3% 25 il (Zhou et al, 2019),

TG, AR T A BT AR 5 DR 2 R R ARG isgl5
¥4, ff i Primer Premier 5.0 453154 (isg15-F1/
isgl5S-R1)(F 1), DL cDNA Rt iEfT PCR 44 .

Mix 7.5 uL, isgl5-F1 0.6 pL, isg15-R1 0.6 uL., ddH,O
53 uL, & cDNA 1 pL, F2F: 95°CHIZEYE 5 min;
95°C 30s, 58°CiBk 30 s, 72°CHEH 55 s, 35 MF
oy 72°CHEH 10 ming 4CIRAFE. P HEF=HI2 1% 35
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Tab.1 Primers used in this study

5|49 Primer J¥%1 Sequence JHi& Purpose
isgl5-F1 ATGGATATAACCATCGTTATGC GEEEE
isgl5-R1 CAGACGCAGATTCAGGTCGAT Homologous amplification
5'-RACE-GSP ACCCTCCTCTTGAATAAGTCCAC
5"-RACE-NGSP CTTGTCCTGGATGCGTTGTTTC R 5 3
3'-RACE-GSP AAATGGACTTACCTGCACTTTA Cloning the 5" and 3’ ends
3'-RACE-NGSP TGTTCAAAGTGGGACCAAGTCA
ACTIN-RT-F GAGAGGGAAATCGTGCGTGA
ACTIN-RT-R CATACCAAGGAAGGAAGGCTG SEEE e 2 PCR
isgl5-RT-F CCTATGACATCAAAGCTGACGAGAC Real-time fluorescent quantitative PCR
isgl 5-RT-R GTGCTGTTGGCAGTGACGTTGTAGT

PGB s R VARSI, I R e ImT ) & 1T lie L gtk
PR T-A salbe ik ri ke 3 pEAZY-T1 84k I, #4k
2 RGFF R EAZ S D WA T 5 20N UMY [ {4
Rigede, 37°Cad B3R 12~16 h, PEBUAE ST 1 mL
TECR VIR AR RS, 37°C 200 r/min 55T
7% 6 h, FEATHE PCR &I, BRECHME . ¥ &F
H ) 7 B BE R T V% 28 f Lo B SR E Y ER A
BRZ B (FF 15 DOFEA 70 3 (CE WU 4, 2019),
1.3.2 5'RACE #= 3'RACE # % % HR A5 5 P45 5]
i1 isgl5 H A Be P91, 43511t 5S'RACE #il 3'RACE
) 4 S B 3 51 1) (5-RACE-GSP/5-RACE-NGSP  Hl
3"-RACE-GSP/3'-RACE-NGSP)(# 1). 44|k 5RACE
cDNA fil 3'RACE c¢DNA M4 5SRACE Al
3'RACE ¥4, 26 1 fe I M AR R0 10 pL, A4 TaKaRa
Taq™ Hot Start Version 161 541 43 (44 £ L1 I FETR.
4, #4T Touch down PCR &7 . 45 1 % PCR X
B FEHIRRFE SO AR 2 #8358 PCR 914 [ 7 A
Mo, RRAKRZ N 50 uL, [6 B3 e BnERR A )G 217
PCR S i, #4535 PCR F= 4R 38 v e BE Y oo [
) 56 TF 5 3 A BRI )

R A 35 DAL 0 7 345 119 15915 BEPR 57F0 3" S Hb i) Jy
B3, A DNAman S/ EFT PR, 3545 isgls 3
A4 K75,

1.4 isgl5 ZEEHIF 5 5 R AL R #

FIFHAEL A ExPASy (http:www.au.expasy.org)
X} isgl5 F K Y cDNA JyFI AT 8 F R . 40 i
SEHL ST s {d ] SMART (http://smart.emblheidel-
berg.de/) T AR 5T 25 #9576 NCBI |- F 2k [F] #7541
FIH DNAman #F 17 [7] I 7 51 b X530 87 (£ 42 %,
2020), FJH MEGAS.1 %k 4 L) 4B {37 3% (Neighbor-
joining, NN RFE L FH .

15 EHEAWE isgls EERREENGN

A qRT-PCR A6 It B 1) iy 4 B5E £ A [ei] 2H 22
AR BT QRT-PCR K6 #5271 A7 B £ 28 1 i
RN B YRS S AR R) A 0% JL I R O 7 238
TEM . MRYE isgls FH 2K 751, i qRT-PCR 1E X
[ 5|49 (isg1 5-RT-F/isg15-RT-R)(F 1), FLI(ACTIN-
RT-F/ACTIN-RT-R)(£ DIERHNSERF ., LI 4 5
01 7E YL b 7 95 75 5 A [R) s ] B4 9 AE AN B IE cDNA
NAE M, fE 7500 Fast Real-time PCR ¥ L i 47
qRT-PCR. 20 uL &% : 10 uL SYBR, . 54
(10.0 pmol/L)#% 0.8 uL, 0.4 uL ROX reference dye 1I,
cDNA 1.0 uL, ddH,0 7.0 pL %5V R 347158 BH 4 % B
FTCEAR IR, BRI 3 N EE . §HRT: 95°C
5min, 95°C 55, 60°C 34 s, 40 MEH, FriGscL
Bl R U CT k(22447 isgl5 K mRNA
Tk gIE, AR B G R ] SPSS #b ik T 7
ZoHT, WE P<0.05 HZEREE .

2 HRE5HH

21 #EEAKA isgls EEMEERFTIHH

FoHy A BE L isgl5 FER P A1 4Kl 910 bp, HiHr,
5'-AE Rt Xk 64 bp, JFHLBEHE R 468 bp, 3'-AE4
51X 24 378 bp, T /T4 17.09 kDa, FRiE%EH
N 9.33( 1)o SMART FRA: T #4271 41 BE AL 1ISG15
A 2 iz R4 UBQ(ubiquitin-like domain),
I3 AITE 1~76 F1 86~156 fii ', Horp, Cumghtik & H
2% C RKu AR LRLRGG Z5H i (F 1),

2.2 isgls EE % 75Xt B RSt L o 4

B O BEA isgl5 AL DN g S Y A LR R A &
BLAST Fext & 3, 5 HAh B 5 0 25 10 isgl5 e R4 45
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1 accacctgaagacgaagacatttgcagaggaatttataaaagtgaacacaagacctcetetcatcATGFATATAAC

76 CATCGTTATGCTGAACGGGACTTCCCACACACTGAGCGTGCACCCAGGGGACACAGTGGGCTCTCTGAAACAACG
S IVMLNGTSHILSVHPGDTYVGSLEDQR
151 CATCCAGGACAAGTTTGGAGTCCCCTGTGAGAAGCAGAAGCTGATGTTTGTGAATGGTCAGAAGACTCACCTGAG
% TQDKFGVPCEKQKLMEYVNGQKTHLS

226 CAATGACGTAATGTCCATCAGCTCCTACGGTTTGCACCCCGGTGCCAGGGTGTCCCTGCTGGTGATCGAGCCGCC

5 NDVMSISSYGLHPGARVSLLVIZ::

301 GACCATCCAGGTGTTCGTCAGAAACGAGAAGGGGAAGCTCAACACCTATGACATCAAAGCTGACGAGACTGTGGA

376 CAACTTAAAGAGCAGGGTCCAGAGCAGAGAGGGGGTCCCGGTGAGCCAGCAGAGGCTCATTCACCAGGGCAGAGA

W NLEKESRVQSREGVPVSQQRLTIHQGRE

451 GATGACGGGGGGCAAACTGGCGGACTACAACGTCACTGCCAACAGCACCATCGACCTGAATCTGCGTCTGAGGGE

130 — L R G
526 AGGCgactggctattgactctgaaggttcatactctgaacattcctgattatcatatagtattaaaaaatg

155 G *

601 attttctgtagectacctttatttttttattaattattaaaggaaatgatcataattcaaatgtettatttattt
676 gtattttcattttgaacaaaaaaaaaatcaatgcattectectgtgtgtaatcatgeatgtettaaaaacttatt
751 aagacttaatttggcaatagaatatgttattctcaggacaaagcacgttgtactttaatttaaaaaatacacctt
826 gtcattgggatttgttaactggacactgtttaaaaaaaataataaagttcaaaatgtattgaaagtcaaaaaaaa
901 aazaaaaaaaa

B 1 #ei A B isgl5 SR ) cDNA 781 K H 4wt 3 5]
Fig.1 The cDNA and deduced amino acid sequences of E. lanceolatus isg15

TSR PP R TER RS T T, MRS T KR ORI isgls SE 1) 2 Az 3R 451 ik
UBQ (Ubiquitin-like domain) 4L ; 5 HE FIF /R WAL 4R 250G T (ATG) ML 1L %5 F(TGA), FRIZ(—)FT7R A polyA 45F4
The deduced amino acid sequence is shown below the nucleotide sequence and expressed in capital letters. Blue boxes represent

sequences of isg15 two ubiquitin-like domain. Start codon (ATG) and termination codon (TGA) are shown in the box,

and the underline (—) shows the polyA structure

e B R E P, 5 ARkl A B £ (Epinephelus coioides) 1Y K2 BEOHEMEMYE 1SG15 WEREEBEME

FIRIPE J 88.24%, 5K 3% (Scophthal mus maximus) . Tab.2 Degree of homology similarity between ISG15
Je # f4 (Larimichthys crocea) il % 77 8 (Oplegnathus of E. lanceolatus and oth(z VeZebrates
fasciatus) A LIE 7 61.18% . 60.59%F1 60.00%, 55 Yf Giii‘;ﬁ A
& 7 5 ¥ Bl & (Gopherus  evgoodei) i il {2l #: Species No. Similarity/%
33.53%, 5 2 MfiFlzh ¥/ E(Mus musculus)FiA Sl 7 B AGC26170.1 4824
(Homo sapiens) i AH I A 32.94%F1 31.18% (£ 2). Epinephelus coioides

il DNAman #HTZIER L EHFHI XS, Z55HR 40 PN S AHW76806.1 61.18
%, RFEAI ISGLS FEFHERfar(E 20, THE  Seophthalmus maximus
isgls MRGEHICR, it MEGA 5.1 84, RH j"ﬁ@ AZS32234.1 60.59
Neighboroining PEH4EE THHHESY ispls RAHELRI(A 3), L monTYserocea
KRG KRBT R, 9 P aZEn) isgls BN —H, €113 é%pﬁﬁﬁathus fasciatUS BAJ16365.1 60.00
Ykt s h—3, 2 PliFLahYng isgls R oh—H#. -

” AYK27734.1 58.82

23 BEEHS g5 EEEREANERNEXEL  Acanthopagrus schiegelii
ST isgl5 KL R R ikbist, % AT BAI48419.1 55.29

AL o A e Paralichthys olivaceus
Rzt R PCREA M isgls ER SR A RAR RV 4 Salmo salar NP _001117112.1  47.06

FRAR AN [F) 2 2PN S PR AR X 22 3R K28 k. 4521 ) BELLf6 Danio rerio NP _001191098.1  44.71
J~, isgl5 FEH FEAEMMPE R, L. BHEPm llife Gopherusevgoodei  XP 030438564.1  33.53
mRNA KBRS, HUEE . 7. ONE . RIE . B2k, /INE Mus musculus NP_056598.2 32.94

JIFLPA (B 4). A Homo sapiens NP_005092.1 3118




CORR oy s SO £ BEAR isgl5 JE P cDNA bR M HE I R 1 R T A 3K HT 35
ﬁ’?ﬁ%ﬁfﬁ gmephelus lanceolatus .. g H ¥....I 84
Epinephelus coioides . . {9 H V....I 84
] Scophthalmus maximus . . o H VTE.PI 87
£ Larimichthys crocea . . fo} [o: I....T 84
é’ﬁ § Oplegnathus fasciatus . . id o NT...Q 85
Acanthopagrus schlegelii . . {o [o I....T 84
Paralp chthys olivaceus .. o H 1.E.ES 86
£ Salmo salar .. H I....T 84
Bit&@ Danio rerio .. N IT...T 85
[itif8, Gopherus evgoodei M K EN.... 85
Mus musculus MEWDLEY G QNC. .. 83
N Homo sapiens MGWDLTV fe V G DKC... 85
Consensus lg v ok i ql 1 1
ﬁ’rﬁ%ﬁﬁ émephelus lanceolatus Ve 155
Epinephelus coioides V&g 155
%} Scophthalmus maximus L 158
£ Larimichthys crocea T 159
2518 Oplegnathus fasciatus L 157
Acantht}pagrus schlegelii T 155
8% Paralichthys olivaceus LH 158
Salmo salar 1H 156
T#4 Danio rerio VH 157
IEE@ Gopherus evgoodei V4 157
Mus musculus V8 161
Homo sapiens VH 164
Consensus

Kl 2 ISG15 M E IR T 51 2 87 51 L 4T 45 5%
Fig.2 The multiple sequence alignment of the ISG15 amino acid

BEDKE FHRIE 100%; BLLXKE: FRE=T5 XK HEE=50%
Black area: Similarity 100%; Pink area: Similarity =75%; Blue area: Similarity =50%

100 [~ B A BEM Epinephelus coioides
69 L@ 1 BE48 Epinephelus lanceolatus A

ZFE Paralichthys olivaceus
35 95 I— KZE6F Scophthalmus maximus

99 WA Acanthopagrus schlegelii
49 K# L Larimichthys crocea
2101 Oplegnathus fasciatus
KVGHEEE: Salmo salar

PED, 4 Danio rerio

[iti#8, Gopherus evgoodei

100 I N Homo sapiens
100 INER Mus musculus

79

—

0.1
K3 Bl £ B isgl5 5 HAl Yl isgl5 & e dE A A

Fig.3 Phylogenetic analysis of isgl5 sequence of E. lanceolatus with other vertebrate isgl5
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Relative expression of isgl5

iiii ;:ﬁg

FriE AR fig 1% o H?HE 4 ] meE  mE
Liver Kidney Gill Intestine Heart Spleen Skin  Brain Muscle Blood

ZHZH Tissue

K4 Bialif7 BEAR isgl5 ik R 7E A [R) 2H SR ik oA
Fig.4 Expression profile of isg15 in different tissues of E. lanceolatus

S N b~ O

Fhk<a, b, ¢, d”KR SPSS 17.0 BAFEH] Duncan FE 51 740 . AR FRERIR 22 57 13 (P<0.05)

Letters of “a, b, ¢, d” indicate the Duncan grouping in SPSS 17.0. Different letters indicate significant difference (P<0.05)
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24 EHMIHREG isgls EEEMERRIEERX

AHFGE R F 56 58 B PCR ARG I isg15 3 I 7E
RIS R AL BT, IR AR R E (0L 12,
24 72 11 96 h)FE AR X R IR K21k o isgl5 FE A 7E
R S IR 05 B S AL A X 2R 58 A A B R T
FWR, 50 h M, 4I0EPR isgl5 3 A il At
RrEAREE 72 h BEF FAE 8.3 fF, HEREE
96 h [ R 6.6 15(& 5).

25 EBMIMESRE isgls ERESHENRIEER

isg15 k [RI7E fh A B T 06 3 I ' O e R G
KRR ARG I 45 B 7R, isgl5 FE A AR 2k R AE
B I R Rk AR LT R RIZY 72 h B A SR KT A
25115, 96 h B FREE 6.5 f5( 6),

l'so lg r 8% Spleen -
-2 B *%
8 L
e
g Tr
ﬁ .g 6
g 5t
n B 4}
V)
2g ol
2t
~ 0
0 papiic 12 24 72 96
Control
B} [E] Time/h
Bl 5 W R BRI S R A BE A isgl5 R
TERGLAE 1 38 58 A A

Fig.5 The expression of E. lanceolatus isgl5
in spleen after iridovirus infection

B AT R A ORI IR IR E, *+ER P<0.01, FF
Data analysis was verified by t-test, ** represented P<0.01.
The same as below

w60 "% /i Kidney -
&
=50
m]mﬂ S)
X g0 -
w
Edaol
2Bl
o @ 20
2 e
5101
S m = wm N
0 popitst 12 24 72 96
Control o
B5}/E] Time/h

Bl 6 BRI 75 G 5 it 1 BE £ 1sg15 k(A
e B HE AP Y 208 0 A
Fig.6 The expression of E. lanceolatus isg15
in kidney after iridovirus infection

3 itig

A58 PCR & RACE J5 i B #i45 T ity

APt isgls FEH cDNA 4K JF51. SMART 744K
PRI A A Bt ISGLS & 2 DRI ELSSHE
UBQ, A 5z &ML, 1SG15 5HME AL EIHEA
2 FHEOE AR, R R ES TR, 5%
DR 27 SR R 5 .  1AJE JRH08 A B ML I 384 s o 46 A i
A ZYIEE R (Liu et al, 2014), #7041 BE A ISG15 )
C i & 472 £ C RimMlAl ) LRLRGG Z5F4
s, Hoxt 1ISG15 5 40 g P S 28 1 43 7 i i e i HL 22
(K 1), REHZ £z ZHE AL LRLRGG
SRR A SN LA SRR , Ml AL F e i R
A, MZZ FEEER 6 fR I 1 2 R A T
() (Dao et al, 2005), isgl5 H:F 2 1SGs F ik &
BN RZ—, &R isgls FEH Y HA —wm
PRSI ST T BE (Moreno et al, 2018), 515 #7 i
N, TLEEFAS R B A B isgl5 SRR A B )
isgl5 AL B, IA % 88.24%, HRZE6E, Kikfa
AT AR B T 60% , 5L 3B A F/N B
AP B T 30%(181 2), X TR T 35 4 0C R BOAH T 1)
Yifh, TR o i G B A A A LA B HRGE )
a2, mphE AR, 2, BE%ER 1SG15 HHA
C i LRLRGG 252 J5 %A R a &R, BiilH:
b T RERIE AR, D ety A4 BE 7 ISG1S AR
RPN EEAE o

AIWFFSIEM , 2d i 18 IFN BA POk &0
P, XHUIEBE D 4 (Danio rerio)H By Sk i S LR
(Altmann et al, 2003) ., i H 4% Yo P R IR 9539 (IPN V)
(Robertsen et al, 2003)Fl4HHT A BKE £ i) #h 2 IRFE 0%
F#(NNV) (Ohta et al, 201 )#A IHITER . J5 IS
KRIL, IFN B AEMEE S ISGL5 ik, ISGL5 T 5
JAK1 1 STAT1 FHEZE T R[G5 @B A WL E,
VR A0 i 6 3 R AE 5 B B (Malakhov et al,
2003), FEHHFFEUEN |, isgl5 HAT B PUREERE /1,
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Molecular Characterization and Expression Analyses of the Viral Infection of
the Interferon-Simulated Gene 15 (isgl5) in Epinephelus lanceolatus

MA Teng'?, WANG Lei'", ZHAO Yuzhu'?, WU Yaolei'?, ZHOU Qian’,

CHEN Zhangfan', ZHU Chunhua’, CHEN Songlin'
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(Qingdao), Laboratory for Marine Fisheries Science and Food Production Processes, Qingdao, Shandong 266071, China;
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Engineering Guangdong Laboratory (Zhanjiang), Guangdong Research Centre on Reproductive Control and Breeding Technology
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Abstract This study aimed to explore the pathogenic mechanism of the iridescent virus and provide
the theory basis for clinical diagnosis and treatment in Epinephelus lanceolatus. The full-length
E. lanceolatus interferon-stimulated gene 15 (isgl5) was obtained by PCR and rapid amplification of
cDNA ends (RACE). The full-length cDNA of isgl5 was 910 bp, including an open reading frame (ORF)
of 468 bp, which encoded a polypeptide of 155 amino acids. The molecular mass of the deduced amino
acid sequence was 17.09 kDa, with an estimated pl of 9.33. Conserved domain analysis revealed that the
isgl5 protein of E. lanceolatus contained two ubiquitin-like domains, and the C-terminal had a highly
conserved motif of "Leu Arg Leu Arg Gly Gly (LRLRGG)". Sequence and phylogenetic analyses showed
that the amino acid sequence of isgl5 in E. lanceolatus had the closest identity to Epinephelus coioides,
with a similarity of approximately 88.24%. In addition, the homologous similarity of the E. lanceolatus
isgl5 with Scophthalmus maximus and Larimichthys crocea was 61.18% and 60.59%, respectively.
Real-time quantitative PCR was used to detect the expression patterns of the isgl5 gene in the healthy
tissues of E. lanceolatus and the changes in the spleen and kidney at different times after infection with
the iridovirus. The results showed that the isg15 gene was mainly expressed in the blood of E. lanceolatus
and was highly expressed in various immune-related tissues, such as the liver and kidney. Upon induction
with iridovirus, iSg15 gene expression was up-regulated in the kidney and spleen, and reached a peak at
72 h, indicating that isgl5 may play an important role in the immune response of E. lanceolatus against
viral infection. In this study, the analyses and expression patterns of isg15 in E. lanceolatus were studied,
which is helpful to further understand the antiviral regulatory mechanism of isgl5 in teleosts, and
provides a theoretical basis for the disease-resistant molecular breeding of E. lanceolatus.
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