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= BENE-1p 2 —MEANRRABET, SH5HAERREREH . 2T FEE, K
Bt 5 & #i(Seriola aureovittata) F % E 5| 2 N ANF-1B 2 F (Al 6 % 41 SalL-181 F2 SalL-1B2).
SalL-1B81 4+ cDNA JF 7| 1292 bp, Fr & A AEK &y 828 bp, 4 # 275 A& H B ; SalL-182 cDNA
FF 7] 7 1337 bp, FrakAAEK & 960 bp, %i#h 319 N&E B SalL-181 7 SalL-182 % # W & &
oA IL-1 RFMENE A 2ABIE, BAEHN EWERTE, ALERKQHRT, Sall-18] %
kG P RAERE, AR Z ;T Sall-12 fE 889 Rk B, K E MR IRk 2 . B % $E(LPS)
R %5, SalL-1B1 7 SalL-182 F£ KB EF Rk EH B EWH ., ZELEF, LPS RHE 6 h,
SalL-1B1 28| b7+ % 3t B 4189 10.03 5(P<0.05), Fi/aZ A E %, 7 12, 24, 48, 72 h 4% 2 &
41t 7.15.4.09, 2,71, 3.03 £5(P<0.05); Z R 5 6 h, SalL-152 %k B4R T+ E xR E 11.491%F
(P<0.05), & GZATE%, 48 h REZEH KT, 72 h THEXHEAHE 029 £5(P<0.05), M+,
LPS ¥ J& 6 h, SalL-1p1 k& 28| b7 Z 3t B 4189 6.59 £(P<0.05), K J& & Hr1E % ; Sall-152
BRKTFREAERG Sall-12 M. %L, RAREFEFHT LT T 2 EaNR-1B 2 F, HHit
THARENEFHRANE, HARATENE-1B 4 FEE LG E & PR ERRET Ha,
KA BNF-1B; REME; MEEF; #HA

FESES Q71  XHEFREIE A XEHRS  2095-9869(2023)04-0064-10

FIAN2E-1 (IL-1) G52 15 G 3R 58 R AE I 1)
HEMPHEF, ALY, ZXHEES IL-1a.
IL-1B. IL-18. IL-1Ra, IL-36Ra. IL-38 Fl IL-17 %
11 4~1 52 (Wang et al, 2013), #IIHEEE R =3,
3R HA R AR R AN - L SRR AZARFS B AN
LA 4 i [F 7 (Dinarello, 2018), IL-1p 1 —> #Ll
IAE R ML, A TIRAESY T, 7E0 sk
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IL-1B &K A L AR IL1 PR ZE A i, 12 4 B
B IBR R = FRGE W, H C- A& A IL-1
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IL-1B, 38 & dF 28 43 0 3 2 DA 40 Jf o R 3k i ok
(Wewers et al, 1997), IL-1p 5Z K54 )5, it i
B AR LR T (MyDS8S8) TG R iR I 1 %24k
AH 5C T (IRAKs) 1M 3R B8 TR 1~ 52 A A0 5C I 1
(TRAF6), J8##H T «B (NF-kB). c-Jun 28 LA it
A (TNK ) 555 53 DR 7 BR80T 2 T FE AR B 928 1 25
RAEMNL . AT | R e R 55— R0 AR B A v
% ¥4 H (Dinarello, 2018),

IL-1p HOZs AT RETE SR rh B AR SY . HHT,
CEZfmdoh % IL-18 3N, H R BAEH 8
O HE RS B H SR EAE 1N DLER IL-18
7% (Engelsma et al, 2003; Zou et al, 1999), VAN &
(Vibrio alginolyticus) . HPB/R 7% (Yersinia ruckeri)
22 IR BE 5 W T (VNNV) R34 M i P # 8 R
(Trypanoplasma borreli) YL MG 5| ML IL-1B ik
Wi ;. (Wu et al, 2015; Pleguezuelos et al, 2000; Wu et al,
2019), MMATESIEZ IL-1p £ F REAS 1Y o £ 2K FRA/
EL W20 M B AR W 1, 40 40 B S BB (Gao er al,
2019; Hong et al, 2003). 7E#E{t(Cyprinus carpio). &
&E-(Paralichthys olivaceus) " i FHEE 20 1L-1p 1E A5
I IR VTSR R S N, RS BUAR RN (Guo
et al, 2018; Taechavasonyoo et al, 2013),

T 25 Wi(Seriola aureovittata) N UL, HA MK
f3 BT 59 J) (Wang et al, 2021), HHT, #4061
ANTEEMFRHBEARC H s, BB AR
i 7556 3% (Purcell et al, 2018), A<Ml id RACE 7
Wi 345 V8 4580 SalL-1p81 1 SalL-1B82 1 cDNA 2K,
IR T P HVRRESEAT T A (5 B2 4 #r , R 2 28
Y642 B PCR (QRT-PCR)$ AR X SalL-181 Fl SalL-152 1)
YU AT BE N BRI T THRIT, LA A B ki
TRLR G B BOR R BEERIE B

1 #MRl5F®
1.1 SEIaHtH

ST AWK E 2 430 o) TS0 1 T
W 1078 KiEE R K=HRAR, BT 18~25T.
ERFE 20~23 . pH 8.0~8.3 ML /K & %, Wil FE
SEFCA, IR AL R RDRE A ZE R R APIRES

1.2 KBHE

1.2.1 il sk, Foikg B 40 FE BT A0
BEMLEESY N 2 4, MS222 BREE G AREE, SCUediiie i
1 ng/g VKEESHIEZBH(LPS), X FELH i SRR $h 2%
W (PBS), 43T 6. 12, 24, 48, 72 h J5H4Hbt
HLEL 4 B Af, i Bk B FAEH L, PRAF T A,

FHT L RNA $HC, I0Ak, HOGT B2 B 25 mn i .
BE. WL, TEfR. B LD E . Sk'EREEA1ZY
WA, T HRF MU L EK B
1.2.2 % RNA #£ Rz cDNA 4%, K JH Trizol ¥
PRI A B A0S 2 ZURE i L RNA 38 3 B i i v
L kAT RNA i, ] NanoDrop2000 7 & Jf
T EMIFIR B . LIEAREH 9 NZURA RNA
JEHR, fd ] SMARTer RACE 5'/3"iX 71 £ (TaKaRa),
iz UL B B EAE L IR 43 5 A L S'RACE K& 3'RACE
cDNA, FTFIEKNF B ik, ffiF Primer Script™ RT
Master Mix {7 & (TaKaRa)f i 258 LPS il 3% 5256
1L RNA 439 [ 5% 5% 8 ¢cDNA, T RIE 44
LPS /A [w] B 38 35 PR 3 3 155 oL A A0
1.2.3  SalL-1p1 #= SalL-152 2 B & % % 5 0 5

HR4E NCBI FE PR 2 55040 e v i e i 36 9 900 45
B, i/ Primer Premier 5.0 3%t SalL-181 Fl
SalL-182 W51 1), FHFIH ExTag = E
HEATY B8 P BE{K 22 (25 L) : ExTag Wi 0.15 uL, cDNA
ML 1 ul, 1IE M 5I#4% 1 uL, 10xBuffer 2.5 uL,
dNTP 2.0 pL. MgCl, 1.5 pL, ddH,O 15.85 pL. S
FEI¥: 94 CHIZAEM: 5 min; 94 ‘CAEM: 30s, 55 CiRk
30s, 72 ‘CHEMH 3 min 40 s, 35 PMEH, ¥ "W
1. 5% 35 i W U M P TR A /5, DI T i 1) S 32
T #R AL 2 TO R pMD19-T , PRHCSH I B 5 e T
PR, EA AR () B A B /AT I .
1.2.4 AR 55 4547 /i DNAMAN X%} SalL-
1B1 i SalL-1B2 WYZIZEMR T HHATIFHI L FIH
SMART #AFF SalL-1B1 1 SalL-1p2 ()8 A 454 ak 5
) FHAE 26 35 (20 BT 8 A4 (https://www.expasy.org) T il 25
H T 5 MAEH 5 ; il 4d SWISS-MODEL (https://
swissmodel.expasy.org/)fiilll SalL-1B1 F1 SalL-12 &
I =54 ; Wik NCBI &G HESY 1L-1
RIEMRFH(E 2), FIH SeaViewd HfF(Gouy et al,
2010)R% FH e K ARSR 1A S i E AR AR
1.2.5 qRT-PCR M4 SalL-151 F SaIL-152 3%
Bt qRT-PCR 514, 1% 18S rRNA 1 NS A it
1T qQRT-PCR ¥ #4 . I i 551 : 95 °C 2 min; 95 C 15's,
60 C 45 s, 40 MEFF . BAFFAE B E 3 IKE
2, RUEMERTE . SIS B A RE R 274 sk ab B
B, 28495 SalL-181 F1 SalL-1p HIARRT 5k i
(Schmittgen et al, 2008),
1.2.6 #H¥ESH AL BT 5 BB ) 22 S
Hrig R SPSS Hft, i 1A R J7 225317 (one-way
ANOVA)#EAT He B o Fr A B0 Hs LAV 28 + b5 1 22
(Mean+SD)(n=3)K/~, P<0.05 hZEH %,
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Tab.1 Nucleotide sequence of primers used in this study
5|4 Primer J¥%1 Sequence (5'~3") FA#E Purpose

SalL-1B1-F1 TTCACTCTCATCAGTCTACATCAGG SalL-1B1 .0 F 3 Y 1
SalL-1B1-R1 GTACCCTCAGCATCTGGATACATTA SalL-1pB1 core sequence
SalL-1B2-F1 CAGACCTTCCTCAATTCAGAAAAAG SalL-1p2 Bob 5514 1
SalL-1B2-R1 CCAAATTAGTTACAAGGCTTTATTA SalL-1B2 core sequence
UPM(long) CTAATACGACTCACTATAGGGCAAGCAGTGGTATCAACGCAGAGT Universal primer

UPM (short)

CTAATACGACTCACTATAGGGC

Universal primer

SalL-1B1-R334 GGCGTCCGCAACCGTCTTCACAAC 5'RACE, 1st
SalL-1B1-R220 GTTCACCGCCATCACCAGCGTAGC 5'RACE, 2nd
SalL-1B1-F197 GCTACGCTGGTGATGGCGGTGAAC 3'RACE, 1st
SalL-1B1-F385 CACCCTGAGCGACACCCAGAAGAA 3'RACE, 2nd
SalL-1p2-R761 GGGTGCCAGTCTACATTCAGTAAGGGG 5'RACE, 1st
SalL-1B2-R416 GTGCTGGGTAAAGGTGGCAAGTAGGT 5'RACE, 2nd
SalL-1p2-F735 CCCCTTACTGAATGTAGACTGGCACCC 3'RACE, 1st
SalL-1p2-F227 GTGCTTTTCAAATCCACCAAGTCAGTT 3'RACE, 2nd
SalL-1B1-F2 GTCACTCTGAAAGGAGGATACGCCG qRT-PCR
SalL-1B1-R2 GACGCAGGAGAGGTAGAACTTGTGG
SalL-1B2-F2 TGGAGACAGTGGAGGACAAAAGC qRT-PCR
SalL-1B2-R2 AGGGAAGGAGGCAGACATGAAAG
18S-F TACCACATCCAAAGAAGGCA W2 EE
18S-R TCGATCCCGAGATCCAACTA Reference gene
XP_022625284.1), KZZ&FE(Scophthalmus maximus,
2 FR

2.1 SalL-1p1 #0 SalL-1p2 A94R8 5 45 4R

DA SR8IMA . HERERVLIN SRR G AU BN, 97
WA R AN R EREFH, ldr 4k SalL-1B1
1 SalL-182, SalL-1B1 FH 2+ cDNA & 1292 bp,
Hrf, 5'UTR 24 25 bp, 3'UTR Jy 439 bp, Zit X K
FEh 828 bp, Fift 275 2 FEMR , TN A A BT s i
7 30.75 kDa, HEAFH AN 6.14 (B 1), SMART f#
SELERII AT B, SalL-1P1 45 121~268 P2 HERR X
WA % TL-1 5438 (8 3a). SalL-152 #:H 4K cDNA
FE%Ioh 1337 bp, i, 5'UTR 24 122 bp, 3'UTR A
255 bp, ZHSIX A K 960 bp, Zif 319 KR,
FHIEE 5 T4 36.66 kDa, BRIEZEHL N 6.40
(& 2). SMART {R-FERIAHT R, SalL-181 26
91~245 NG IEFR X S ) B TL-1 S5 43k (P 3b). it
SWISS-MODEL &3 Fitiill $845 , SaIL-1B1 Fl SalL-1p2
A H 124 B Ir BB = A5 (E 4).

22 REBRESFIILNEREHUST

SalL-1B1 F SalL-1B2 & 17415 H A4 F v [
BT s, SalL-1B1 5 &K Wi(Seriola dumerili,

XP_035481228.1), K#ifa(Larimichthys crocea,
KAES8285371.1)f1 ¥ dEffi(Oreochromis niloticus,
XP_005457944. 1) (R AHRIYE S 38 87.04% .
53.01%. 50.55%F%1 47.58%. SalL-182 5 /& K
(BAT57261.1), BRI EEES (Trachinotus ovatus,
AZL87291.1), KZEHE(XP_035496710.1)F1 K &
(KAE8291795.1) 8 H W AHRIME 70 5l & 97.25% .
77.43% . 65.18%F1 60.16%., & IR Z 75 HLXT 7,
SalL-1B1 F SalL-1B2 /19 C sy} & A IL-1 H S5 S AL [
[FC]-x-S-[ASLV]-x(2)-P-x(2)-[FYLIV]-[LI]-[SCA]-T-x
(7)-[LIVMPEF(E 5). S Hres SRR, Hish
IL-1B BN, WFLah . TefTshf 5283
—37, EEN—, SalL-1p1 S IL-1p 5456
FRBGIT, SalL-1P2 5 IPIEAEAS 1L-1B SEZ K R (E 6).

2.3 SalL-181 #0 SalL-1p2 EAR AL DN RESH

833 qQRT-PCR ¥l SalL-151 Fl SalL-152 1E# %%
Wi . FFAE . DLA. SEfR . B OBE. BRRAE. SKERM
B R IRK T B5REN, 9 PP ST BRI F]
SalL-1B1 F1 SalL-1p2 ¥ 5% /K F-Fik . Hr, SalL-1B1
TSR B bR A i, IIERUIFIE R 2, B S AR
OB H L AL LR AR(E 7a). SalL-182 ¥
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aagc agt ggt atc aac gca gag tac atg gga gtc tac atc agg aca atg tgc gac ttt gat 61

M G V Y I R T M C D F D 12
ctg gct caa gct ctg gac agt cct ctg gga ttc gac gat aca gga cct gaa tcc cge tge 121
L A Q A L D S P L G F D D T G P E S R C 32
ttc gac atg acg gat gtt aaa aaa gag atc atc aac ctc gac acg gga ctg aac ctg gag 181
F p Mm T D V K K E I I N L D T G L N L E 52
att tcc tgc aac cca aaa acc atg aag agc gtc gct acg ctg gtg atg gcg gtg aac agg 241
I s ¢ N P K T M K S V A T L V M A V N R 72
atg aaa aag tcc ccg act cgc age age tgg gag ctg aga gge gac gag ctc tge age gtg 301
M K K S P T R S §S W E L R G D E L C S V 92
atc atg gac agc ctg gtg gac gaa acg gtt gtg aag acg gtt gcg gac gecc acc acg gga 361
I Mm p S L v D E T v v K T V A D A T T G 112
cag aga agc atc aag ttc gta cgc gcc cga age gag gag tge acc ctg age gac acc cag 421
Q R 8 1T K F V R A R S E E C T L S§ D T Q 132
aag aaa gac atc atc tgc acc ccg gga gat tta aaa ctg cag gecc gtc act ctg aaa gga 481
K XK D I 1 ¢ T P G D L K L Q A V T L K G 152
gga tac gcc gat cgce aaa gtg aat ttt aaa ctg gtg aag tac atc tcc att ggt gcc ggg 541
G Y A D R K V N F K L V K Y I S§ 1T G A G 172
cag acg ttt gtt ctg tca atc aaa aat gac cac agc cac aag ttc tac ctc tec tge gtc 601
Q T F v L S 1 K N D H S H K F Y L S§ C V 192
aag aac agc aac aat gct gag ctg cat ctg gag gaa tgc agt gag gac gat ata aga aac 661
K N S§S N N A E L H L E E € S E D D I R N 212
gac atg gac cgt ttc ctc ttc gaa aag aaa tta tca gga aaa tct cag acc agce ttc gag 721
b M D R F L F E K K L § G K S Q T S F E 232
tcc gtt aag cac cge gge tgg tte atc age acg tct gag age gag aac cag cca gtg gag 781
S v K H R G W F I § T S E S E N Q P V E 25
ctg tgt caa ata gac agc gecc cag cgt gtc acc tec ttc aac gtc age tca aaa aag cct 841
L ¢ Q I b § A Q R V T S§ F N V § S§ K K P 272
ctg att ggc tga age agce tgt gta cag tta cag ttt aat gta tcc aga tge tga ggg tac 901
L 1 G * 275
ttt tta ttt taa aac ttt ttt att tta cct gac ccc tag atg gag taa tcc cct gca gga 961

tga taa taa ttc agt gta acc tac taa aag aga ctt taa ctt tat att att tta ccc tga 1021
ggc aaa atg atg tga aat ttg tat ttt ttt tac tgg gga atg taa cag gat att cct aaa 1081
atc tgc ttc cat ttt taa tta tta ttt ccc ctt aac tta act tca tta ttg att gtc cgt 1141
tgt tac taa ata tgc cat tgt cat ttt taa gtg cat gta aaa aat tac gtt att att tgc 1201
tgt ttt aat aaa cat caa ata tgt gtt tgt tta aaa aaa aaa aaa aaa aaa aaa aaa aaa 1261
24aa 2aa aaa aaa aaa aaa aaa aaa a4aa aaa a 1292

P BRI SalL- 181 HE R R R P 1) B A B0 S S R 41
Fig.1 Nucleotide and deduced amino acid sequences of SalL-1f1 in S. aureovittata
INGFEENEETRF S, RE PRSI EIERFS, HRRRRIGEH T ML ILEH T
TRILFRR AP AR BUR R R IR polyA (55 .

Lowercases indicate the nucleotides, and uppercases indicate the amino acids. Shadow indicates the start and stop codons.
Underline indicates the conserved domain. Double underline indicates the polyA tail sequence.

5 SRR A e, Sk BRI R 22, B S AR U RO 6 h, SalL-181 ZJi] T+ Z X4 10.03 ff5(P<0.01),
. WLA . FFRERR (A 7b), BEJSZW 9%, 76 12, 24, 48, 72 h Zr 5 k%t BE 4
) 7.15,4.09. 2.71, 3.03 £%(P<0.05)(1¥l 8a). SalL-152
24 LPS RIMEEFUMERALR SalL-1p1 0
RBERRMERBRD Sall-IL By ik LI R FHRRGRS, 5 LPS T
SalL-152 HI&R X
J& 6 h, 28] BT =X REALY 11.49 £5(P<0.05), )i
7E LPS RIBUS U BEARIIL H v, SalL- 11 450 il il 9% , 48 h M B IEH KT, 72 h FREZ B4
UG SR RIR ) W 25 TRTIAAE, 78 LPS MG [ 0.29 1% (P<0.05)(I¥ 8b).
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aa 2
gca gtg gta tca acg cag agt aca tgg gga gaa caa cac tga cag gac aag ctt aac caa 62
gaa cag taa aac aac ttc ttc tct act gac ttc aac aga cct tcc tca att cag aaa aag 122
atg gaa tcc gag atg aaa tgc aac ttg agc gag atg tgg agc tcc aag atg ccc aag gga 182
M E S E M K € N L § E M W §S§ § K M P K G 20
ctg gac ctg gag atc tcc cat cat cca atg aca atg agg cgt gtg gcc aac ctc atc atc 242
L b L E I S H H P M T M R R V A N L 1 1 40
gcc atg gag agg ctg aag gcc gge aca tca gag tca gtg ctg age acc gag ttc aga gat 302
A M E R L K A G T S E S VvV L S T E F R D 60
gaa aac ctg ctc aac atc atg atg gag aac atg gtg gaa gag cgt gtt atg ttc gag tgc 362
E N L L N I M M E N M V E E R V. M F E C 80
ttt tca aat cca cca agt cag ttc agg agg aca tgt cag cac cag tgc agt gtg acc gac 422
F S N P P 8 Q F R R T _C Q H Q C€ S VvV T D 100
agc cag cag aga cac tta gtt agg gac tta aac agc atg gag ctc aac gca gtg acg ctg 482
S O Q R H L VvV R D L N S M E L N A V T L 120
caa gcc gge agt gaa aac cac aaa gtg cat ctg acc atg tcg acc tac ttg cca cct tta 542
Q A G S E N H K V H L T M S T Y L P P L 146
ccc age acc gag gcc aag gec aga cct gtg get ctg tge att aaa gac aca aat atc tac 602
P S T E A K A R P V A L C 1 K D T N I Y 160
ttg tca tgec cac atg gac ggt gac atg cca acc ctg aac ctg gag aca gtg gag gac aaa 662
L S ¢ H M D G D M P T L N L E T V E D K 18
agc agt ctg ctg agg atc agc tct gac agc gat ctg gtg cga ttt ctg ttc tac acc cag 722
s § L L R I S§ S D S D L V R F L F Y T Q 200
gtc agc gga ctg aac gtc acc act ttc atg tct gcc tecc ttc cct gac tgg tac atc age 782
vV §$ G L N V T T F M S A S F P D W Y 1 S 22
aca gca gag gaa gac aac aag cca gtt gat atg tgc acg gag acc gac aac cgc tac aga 842
T A E E D N K P V D M C T E T D N R Y R 240
acc ttc aac atc cgg tca aag aca ccc ctt act gaa tgt aga ctg gca ccc ggg gtc atg 902
T F N I R S K T P L T E C R L A P G V M 20
aga ggc gct ctt aaa gag aac atc ttg gta ttg aac aga atg caa aag tta ttg tat ttt 962
R G A L K E N T1 L V L N R M Q K L L Y F 28
aga tgt ttt gat tca gat aat cag cta caa aga tgt aat ttt cta cca ctg tct gcg aga 1022
R ¢C F D S D N Q L Q R €C N F L P L S A R 300
aag act tct gca agt ttt aca gag tgc cta ttt act gta tgt acc aag tac aga aag tga 1082
K T S A S F T E €C L F T VvV C T K Y R K * 319
aat tct aag tgt att gac ata gtc aaa tat cac cac aag gtg aca ttg ttg tgc tga ctg 1142

gtg agc acc ttg tgt att tac atg aca cac tct taa tgc ttt tat cta ttt att cat tta 1202
ttt atc tat tta tgc acc att tta aca tat gta ttt att tgg aaa tct gct ttc taa caa 1262
tta ttt aaa tga tgt tca aca aat ctt taa taa agc ctt gta act aaa aaa aaa aaa aaa 1322
2aa aaa aaa aaa aaa 1337

K2 BRI Sall- 152 FERAZH R T 1) B A 1) SR T 41
Fig.2 Nucleotide and deduced amino acid sequences of SalL-1f52 in S. aureovittata
ING TR, RE PRSI EIERFS, HRRmRIGEHE T L ILEHT;
TRIZ SRR IAF A BN RIZEEIR polyA 55 .

Lowercases indicate the nucleotides, and uppercases indicate the amino acids. Shadow indicates the start and stop codons.
Underline indicates the conserved domain. Double underline indicates the polyA tail sequence.

TE LPS HI35 1 & WA AT, SalL-181 %% 5K SRR RAH Y 7.25. 3.20. 2.02. 1.59 1%, 72 h %
R ETE, 78 LPS HUS 6 h, SalL-181 2 FF R EIEH KFE(E 8d).
X IR 6.59 fi5(P<0.05), W5 &M EIVE, 7E 12, NN
24, 48 hAMEIN A HALH 3.85. 4.09. 217 2655 O WE
(P<0.05), 72 h PRI IEH KF-(# 8c)o SalL-1B2 55k AT TE B AR SE RS T Sall-181 AN
KFH AN Sall-181 #L, #E 6. 12, 24, 48h  SalL-182 WiAFEI, 43 BI4mtS 275 F1 319 N LR .
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S, 2 AEAYMATEIIK, BAANR-1 45
HOFEA 124 g . SHAMEHSIWARE, f
2R IL-1P 35 FH 7E AT A B B e R &1 g 23 fift i 73

a
‘ IL1

e

0 100 200

b
‘ .
0 100 200 300

% 3 SalL-1p1 Fll SalL-1p2 &5 A &% ¥ 3 Fi
Fig.3 The predicted domain of SalL-181 and SalL-1p2
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Tab.2 The amino acid sequences of IL-1f used in
multi-sequence alignment and phylogenetic analyses

YFh 44 Species NCBI Accession No.
& N Homo sapiens AAA74137.1
/INER Mus musculus EDL28238.1
L3 8, Chelonia mydas XP_007066079.1
JEXY Gallus gallus NP_989855.1
AENITYE Xenopus laevis AAI70521.1

WA Oreochromis niloticus
Kt Larimichthys crocea
KZZ6F Scophthalmus maximus
VR Seriola dumerili

U EEES Trachinotus ovatus

XP_005457944.1
KAES285371.1
XP_035481228.1
XP_022625284.1
AZL87291.1

ML, KL, it BT R 5 kS 5 (Wewers et al,
1997), SalL-1p1 F SalL-1p2 iR &A1 12 1 B
Pr&e e WA TL-18 B BLAVERAE , 7T BETE BT 52 A4
FORELN B N EEE = A HESh P IL-18 H IL1
HEPARSE F3R TL1 2544 3804 % (Dinarello, 2013), ELF
WFFEEE Y, FB o ey Fh b i/ () TLT FiTAARZE A4 38 D)
REPERRSS , HILARSFHEIZ AR T IL1 Z549 30 (Hailey et al,
2009). MHFL3NY IL-1 WM C bzt 335 R [FCI-
x-S-[ASLV]-x(2)-P-x(2)-[FYLIV]-[LI]-[SCA]-T-x(7)-
[LIVM] (Bird et al, 2002), ZJF45) X245 R WK,
IL-1B Y C S LB FLFEAE SalL-1p1 1 SalL-1p & 1+
WIFEAE, (AW SR A AR A =, A [FC-x-S-
[ASLV]-x(2)-[PRS]-x(2)-[FYLIV]-[LI]-[SCA]-T-x(7)-
[LIVMPER . K TP IL-1p, 2Ly IL-1B
TAEFL N 2 514 (Eggestol et al, 2020; Engelsma et al,
2003), A 5EAE 8 4580 h 2 LT SalL-1B1 i SalL-1p2
FIRNE AL, ATRES 2SI N B A K. E—20 0T
BHESY) IL-18 /- F b e R, 25K, M3
IL-1B8 A FRAT M G, MR —L, mifEfh
2 SalL-1B1 1 SalL-1p2 20 @ T 2 433z, Hirr,
SalL-1B1 5 & R 1L-18 #Efb 56 R ki, SalL-1p2 5
YRIEBR 5 R 5 R il . DL E45 SR, SalL-1p1 Al
SalL-1B2 JEAHA HHESNY) IL-18 BUS5 I FRIE, W] GE
J&FHNE-1BRGERA

IL-1B & —FhE 2 e RIE AN T, FE Sy
o ke 2 E Y IE 55 4E 1 (Dinarello, 2018), AHFFY 2
78 SalL-1B1 F1 SaIL-152 mRNA TEfK . AFAE. LA .
M B ONE. MR, SKE MR LTI R, &
W SalL-1p1 1 SalL-152 W fg) 12 5 S5HIRA Fh A B
W8, H SalL-1p1 76Kk . WUNE . JFIE D6
KBRS, WM SalL-1B2 FEAEEL . SLE L PIEFLCIE
Wk R, TEFIE A o Sk RN AL 2 a2
MR B, B SR floK AR A P i e
B H A R S Y T I 20 A A D%
Y (Klosterhoff et al, 2015). LA F45RIE/R T SalL-181
H SalL-142 TE B MG e b HA HEAEH .

S UG R RS £ SIS R 8 A B A R A
H A E (Kumar et al, 2016), LPS J& ¥ 22 [T B i 40
JiLRE S BE ) 2R AT, REAERILAN R ER Y | T AL
RIENE B . 2 RAEN TR (Lu e al, 2008).,
KRG SalL-181 T SalL-152 752555 500 0 58
&, ARWFFEAIN T LPS T AL B AR
SalL-1p1 F1 SalL-1B2 %% 53 /KNE-m ¥ 284k . qRT-PCR
iR, SalL-181 1 SalL-182 Y978 LPS HIUE K
WRIE, HAER 6 h i Rkt e, RN IR
10 f5 AL o BE S 40 AR VG PEfEE(Salmo salar) S0l a2k
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Fig.6 Phylogenetic relationship of SalL-1B1 and

SalL-1B2 with other IL-1Ps in vertebrates
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Two Putative Interleukin-1 beta Molecules Involved in the
Immune Response of Seriola aureovittata

WANG Lin'?, WANG Bin'?, XU Yongjiangl’w, GUAN Changtao'?

(1. Key Laboratory of Sustainable Development of Marine Fisheries, Ministry of Agriculture and Rural Affairs, Yellow Sea
Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071, China;
2. Laboratory for Marine Fisheries Science and Food Production Processes, Laoshan Laboratory, Qingdao 266237, China)

Abstract Interleukin-1 beta (IL-1B) is the quintessential pro-inflammatory cytokine, playing
important roles in immune cell proliferation, differentiation, and apoptosis. The IL-1 genes have been
characterized for many fish species. Unlike mammalian genes, several species of fish possess two IL-1§
genes, which may be a consequence of genome duplication in particular fish lineages. Yellowtail kingfish
(Seriola aureovittata) is a pelagic marine finfish species, which is an emerging candidate for the
aquaculture industry. Therefore, details encompassing the role of IL-1p in the immune response aids a
development strategy for economic and efficient aquaculture. In the present study, two novel il-1f
molecules were identified from S. aureovittata (designated as SalL-1f1 and SalL-1f52). The full-length
cDNA of SalL-151 was 1 292 bp with a 828 bp open reading frame, encoding a polypeptide of 275 amino
acids, while the full-length cDNA of SalL-152 was 1 337 bp with a 960 bp open reading frame, encoding
a polypeptide of 319 amino acids. Both SalL-1p molecules contain an IL1 domain, 12 B-sheets, and a
C-terminal conserved region, which are IL-1 family signature characters. A phylogenetic analysis revealed
However, SalL-1B2 initially clustered with IL-1B in Trachinotus ovatu. Real-time PCR showed the
transcripts of SalL-1f1 and SalL-1f2 were present in all the tested tissues, including the head kidney,
spleen, liver, gill, heart, stomach, pituitary gland, muscle, and brain. Among them, the SallL-1f1
transcripts were predominantly in the head kidney, spleen, and liver. The expression of Sa/L-152 mRNA
was predominantly in the gill, head kidney, and spleen. The high expression of SalL-181 and SalL-152
mRNA in the immune related organs implies a potential role in immune regulation. LPS is a
pro-inflammatory endotoxin used as a standard immune activating agent. After LPS stimulation, the two
SalL-1ps transcripts were vigorously altered in the head kidney and spleen. SalL-1f1 transcripts were
significantly increased at 6 h, 12 h, 24 h, 48 h, and 72 h post-stimulation in the head kidney (10.03, 7.15,
4.09, 2.71, and 3.03-fold of the control group results, respectively) (P<0.05). Meanwhile, SalL-152
transcripts significantly increased from 6 h to 24 h post-stimulation after infection in the head kidney (11.49,
4.08, and 4.70-fold of the control group, respectively) (P<0.05), had returned to normal at 48 h, and had
decreased at 72 h (to 0.29-fold of the control group) (P<0.05). In the spleen, SalL-1f1 transcripts were
sharply elevated at 6 h (to 6.59-fold of control group), gradually returned to normal at 12 h, 24 h, and 48 h
(3.85, 4.09, 2.17, and 2.65-fold of control group, respectively) (P<0.05), and had dropped to basal level by
72 h. SalL-1$2 mRNA had a similar expression pattern to SalL-11. SalL-152 mRNA increased from 6 h
to 48 h post-stimulation after infection (7.25, 3.20, 1.59, and 1.59-fold of the control group, respectively)
(P<0.05) and had returned to normal by 72 h. The activated immune signaling promoted the expression of
SallL-1f1and SalL-142 in the immune response, especially in the early stage, indicating they might be a
pro-inflammatory cytokine in S. aureovittata. Collectively, the conserved structure and tissue distribution
of SalL-1p51 and SalL-1§2, together with their sensitivity to LPS stimulation suggests their involvement in
the immune response, providing clues to our understanding of the role of /L-1f in S. aureovittata during
immune response.
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