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Z f&', FEE, R W, TAWw, & X"
(1. Wiy R SR SRR B, Wit S+ 316000;
2. T RFHE RSB, WL T 315000)

E: TRNARBREFIRA L FTAP AN KRB EIL-8HE, Fo T HFIH
fE, WET ZARER, TETILSEEERRENMNAR AL TN ERLZR, UREF
BlR R GRS TIL-S A ANKETE R RBEE R EBRE TN REEN. ERET, %
S B FF kI AR 306N B AL ALk, HmAI0INEA A BARL, BARANHISNEARER
AU MW E SR, fINH2NEHBALL KANSCYLEMH, REMRL L T4
T ERE A BRI, 24 A Cys-30. Cys-32. Cys-5741Cys-73. A # ik & IL-8& LB 7
| Wy AR 2 4L B A JFELR (Glu-Leu-Arg)#7 Asn-Ser-His (NSH)BUX , & 4t 3 1L 4 A &
W, ek BEYm T AL ZEFTHSHNE, HIL-SHEEAM R HEFF b £ 7K
Roe RAETELRERDL T, ILSEFERBRENERAL T Z KK, EEMB P
REERGE. ME fpoly(l: O 4t Lok ¥, EXEREE, I FHiow 4R 4 IL-81
R BN LR, WORIL-SHE A KT A FT. JE i 41 40 09 3k M ROB g T A R R B

TEZER, AARRERZEANEEMERET 5F

KEEIR]: Kok &,
FESES: Q786; S942.5

IL-852& CXClafh A+ Z M iy LA il b7 22—,
MAEFR A CXCLS,  H AT 7E A A AR 5 17 )
BT, 2R RN (LS B R AR . kL
RO M N A b R B BET 4E 2
FEL TV U A A5 ) A U 3 e R R 4
BT IR R A TE AR Ak, (RIS fid & PR A &2,
DAL 1M 7 2 P 0 B I 4 ) s 4 T R e vh R R
\EAEHY, WA, IL-8i8 HAAZMIEH, iy
s N B 40 M B AR LR dE B ARMrh py 2 ), aE
P& 1 A8 AR G, AR T R 2 AR 2 R
Ui A R SCHEE IS, Bl g R,
K i (Larimichthys crocea){E ¢ B ¥ I 14 5K B
(Vibrio parahemolyticus)& 42 5, WML . 3Kk 'B FIAF
HE R IL-8 1) ik TH G, RIS, R IL-83E N T A

kS BHEA: 2018-11-22 &R BH: 2019-03-17
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W A 7 TG A ME S b & kAL IR T B Az A
b — B AL 8 TL-8 7 PN Y 16 IR 7 J2 DB A 3
Yot bs Bt BEE R W IL-8M 25 R RSy, o
A TL-8 114 e R RRAF 2 A 1 28 /0 20 2 bk 2 W ok ik
PR i, HA AR S, IR E
D34 BAT B 1A R TEN . 0 FL B P IL-8 2 —
ELRZE A", Szlai AR, BREJEH
(Gadiformes)#h i K 2 50 fa 2 k= ELRIE J7 1)
AP H A R L, [LWDLR. LLR.
EMH. EQHMISLHA, HHj, XffIL-8FK 51
T AL BT B F o g /0, 1 X PP 22 S 1) DR IR
W RS, TR, BEE AR A
B DRV S AL AR B R BT R, IL-8 IR S A
R PTHEEBESE, ARELE I, @
BB IL-8iE& LA F ] 43y CXCL8 L1, CXCL8 L2
FCXCL8_L3 34112, ZhouZs i if (1 BIF 5% 52 b
TR#EMCXCL_L3FEH, §FSE T K#MACXCL_L3
B 18 50 Sk BRI I 00 G 11 I I AR 9
FFAESRAE S R AEAE

K54 M (Boleophthalmus pectinirostris)J& HF
% R} (Gobiidae), KTk & (Boleophthalmus),
G S AE [ R D7 RN H AR T VA R A Y U8
R —MaEERmEmEEmgaE. Wi,
AR A7 ) 5 4% B0 B8 A 00 5L A B i F 5
fHo poly(I: C)&—Fh f e BN, &% Bk
RVt O N I A= B T - B N B
-840 X L, I 647 43 2E 4k 43 A A ) U5
FERI X, 5 92Ot E 8 PCRA Hr HEmRNATE {g
JRE A LN AZ B L B U ) SRR
Ry e B R 5 £ A e DR A0 5 B PRI SR Al

1 MRS IE

L1 SEIEM R SR A

AW b ) BT A i B R R 0 0 H LT
Pl NA, AL HREFET300 LEA K
o, EEKEREE N30, ANfr, B H Rk 6250
W (V. anguillarum) & PP A E Tl 04 4 B
55845 B TR0 (CICC), poly(I = O [ 1 i 5 it
YR AERAE . RNAYRBOLH & W G
TaKaRa( 1)/ 7], cDNAJ &% ik & K98t
SE i (q-PCRYIA A & A 4220 4 b s Rl 2 A .
PCRY"$# 1 My [ Eppendorf({# [&)/8 & , 7o & 52
A9 6 RE HiEPCRALLC 48004 [ & [AN A28 7] (i 1)

1.2 LWHE

KR B ES F0 EEFRARHR
PR KNS — 360 M, FRIR T (20+1) g,
BEBL A g 6T REZH . 68 9T 1 5 2H Al poly(I = C)iF
ST, BA1208, SSTEIN IR T . Kok
BEMS-222 R eI, X 8 21 B I v 59200 wLA: PR
K, TR T G AL T 200 pLik B A 13107
CFU/mLY 58 31 i (FH AR B R KRR BE), poly(1 = C)
T 2 M T S 200 L B R 0.15 pg/uLiy
poly(I : C)Ffi Bl (A= BRER K VA ) . SEBRId 2 rp
A, RERKIR M23~26 C, SFRRE., EHE
SYRITEO. 6. 12, 24, 36. 48F172 hHUIFE .
FIEFNAGZH 2, 2R VR O T 80 “CB IR il vk 48
o QR A A o 6 BT SR A8 v BBCAE B K U A,
BOFWE . M. BRE. B, W, 88, B RRAI
PSR R I T —80 CHRE A T vk AR H 1
ffo DL EAHBREARRA B E) S A R3%, MWL
W VR AL SR SR UK BRIk A RNA, I B Sk
cDNA, JtA-20 CEHGAE

KR GI-GARA BB uESME K
Uk 0 IL-8 5 R G A DX A B 18 [ K S £ e ik 20
YU SR o R s 1 T E cDN AT H: e 51 i 7
PCRuEFERIE, FTHTIYIFHIWLEL, PCREZAF
£3,4%95 °C W IR 7515 min, 95°C 30s, 59°C45s,
72 °C 1 min 20's, 35MEH, HJ572 °CHEfHI15
min, § 1 7438 I T O IR L UK R AT 50 IE
TERE B — 52 25 IO RE A ik DU, )3 8 W R B
WA T A TR A R Ao )5 25 2 38 i
blastn 7t £k F2£ ¥ (http://www.ncbi.nlm.nih.gov/BLAST/)
FIMEGA S #E 47 X

BB oA %57t AR RAR
2 AW 5% i A7 HoAth 1 2 AH OC SE A )3 510 1
AT [ A R AR 2.0 (https:/www.nebi.nlm,

®1 FHRPFAASY
Tab.1 Primers used in this study

ey 7S S19F5(5'-3")
primer sequence (5'-3")

IL-8 F1 TCCTCGCTAATGGCATGTCTCC
IL-8 R1 ACCCAGGATGACTGTGGATTCA
IL-8 QF2 CTTGGGACCCTCTTTGTCCTC
IL-8 QR2 TGGCACCAGTTTGATGCTCC
P-actin QF1 AGGGTGTGATGGTCGGTATGGG
f-actin QR1 CGCAGCTCGTTGTAGAAGGTGT

http://www.scxuebao.cn
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2292 KopE o R 43 45

nih.gov/nucleotide/)K; R IR B (2, #3). FFIH
AL 1 — S5 P8 5 MatGAT 2.0 182 F¢ E A7 702,
{ii FIDNAMAN 6.0%5 VR 2 14 BT F00 2 5 (https:/
www.predictprotein.org) i 47 8 FH B HU , 1L-84K
F1 J5T 45 74 3l R i 1 58 7 38 4 SMART (http://smart.
embl-heidelberg.de/)”*' 1 Motifscan(https://myhits.isb-
sib.ch/cgi-bin/motif scan/)*"F& ¢ il ., i F Mega
5H1GeneDoc* X 5L v fn Al HAth 49 o () 1L-8F
HEAT T 2 8 )75t o 8 1 0 [R] R 45 4 g A
i1 SWISS-MODELE J7 (https://swissmodel.expasy.
org/)* Az . fH i Mega 5P N7 K IR £ IL-8 5k
PRI R L At ) ol CXYCL [R5 556 [X] 1) 22 496 HE A
£2 RIRMSMRGELERFTAER

Tab.2 Homology analysis of genes used in

phylogenetic tree

HEF 4 P4 thsCh 4 NCBI# %5
gene name Latin name species NCBI accession no.

1L-8 Anoplopoma B i L BT082568.1
fimbria

IL-8 Notothenia R XM_010770775.1
coriiceps

IL-8 Oplegnathus %At K(C522965.1
fasciatus

1L-8 L. crocea K KP202400.1

IL-8 Pundamilia %< B AT XM_005751068.1
nyererei

IL-8 B. pectinirostris K3 MG490978

CXCL8 L3  Oryzias H i XM_004079853.3
latipes

CXCL8 L3  Cynoglossus v XM_008323613.1
semilaevis

CXCL8 L3  Osmerus YN A BT075428.1
mordax

CXCL8_L3  Astyanax PG RIS XM_007238388.2
mexicanus filf

CXCL8 L1 O. kisutch HRUK Rk G XM _020475138.1

CXCL8 L1 L. crocea K KP202400.1

CXCL8 L1  C. carpio filf AJ421443.1

CXCL8 L2  C. carpio filf AB470924.1

AR AR GMES RIS REK
A=) i MrBayes 3. 1R 7 A4 2257, (i F SCik b VR %
WA 1 S HUR 2 1Yl AR B GTRHHG, A IRIE R
Ge R IHER T, FRIFIZ171 000 000+%, H
S HH X A5 E 22 (RSD) 2 & /N T0.01, SRS 76 R A
1 000RRFEALI Z J5, T B ALREAR BT I 40 2
—HB . W R G K AR A S B (site-
model) ¥R 5T IL-85E K (1) 73 F HE AL =, 3 i U AR
PRG35, PPAN IL-8 5L R %5 8 F & B A7 AE IE B .
HIEE A — XTI A B A sl ER, DL

http://www.scxuebao.cn
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Tab.3 Taxonomy of IL-8 sequences used in this study

ETA I = R A NCBIE %

Latin name species NCBI accession no.
B. pectinirostris K MG490978
Salmo salar PNENES 2 NMO001140710.2
O. mykiss o] £l AY160981.1
C. idella ifh IN255694.1
Gadus morhua KVGPEHS AY614593.1
Latris lineata 2B FJ532283.1
M. aeglefinus kS AJ566335.2
S. chuatsi 5% JX157147.1
Takifugu rubripes ZLAE AR 7 fif AB125645.1
Thunnus maccoyii TR S fh JX157147.1
Scophthalmus maximus PN HQ872499.1
Trachinotus ovatus ClpiA KT922006.1
Rachycentron canadum ZEE KY312038.1
Acanthopagrus schlegelii 221 DQO000611.1
Pagrus major H 1 HM453864.1
Sparus aurata KVG P JX976619.1

Amphiprion ocellaris AR B U4 £ XM023287849.1

Neolamprologus brichardi A7 BT F N XM006805505.1

Maylandia zebra TRE L 00 XM004570701.2
P. olivaceus VR AF216646.1
Chiloscyllium griseum KB i HG964665.1
Triakis scyllium Eld= 4 AB063299.1
Gekko japonicus ZHRELR XMO015416527.1
Anas platyrhynchos 23Sk g AB236334.1
Mustela putorius furo Eg ] KJ831208.1
Oryctolagus cuniculus IR KT216053.1
Macaca nemestrina JK A U19851.1

Homo sapiens A BCO013615.1

T FH /3 A —Av 5 A5 R (branch-site model) 2K 43 #t
TR 19 G T BAH P8 1 &R 1Y IE M 2R

IL-8H A Xty ERF R A EH Kl
i i TL-8 356 DR 76 JHF 0 6L A 4 1 3 R 19 O 38 2 9%
g mPCRIFATHRII . 2 E R PCRT| P IL-8
QFFIIL-8 QR(E DB TH 4 — B K B 4132 bp
W) R B, 514 B-actin QFFI B-actin QR T4 K
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Y f0 N B I A B-actintl) — 1 BAE A ES R, 52
ISTE20 nLAK R WP 4T, £14510 uLAY2xTransStart”
Tip Green gPCR SuperMix iR, 0.4 uLicDNA
Bt , 0.4 pLi® b FiE5 9 f18.8 nLiy WK K
(ddH,0), qPCRERJFIAE : 95°C 5min, 95°C20s,
60°C25s, 72°C25s, HLA40MEIF. Frfa ke
WATEEY Y, YY) B i 2t E
MGG R AT, i R — DR P
PoygmkEI, JF A shie o B, IL-8FE A X R
KRR 2 g kY

2 4R

21 REARBILSEEFBEXORESZFT
bt

KRt IL-8 5L H g i X 4= K306 bp(I&l 1),
GRS T 145 H 1014 2 56 R 4 W 1 2 Ik B (1#12),
H 18D & AR R I N (55 I 51 (MKLCVAVM
LGTLFVLANGM), 432 J5 75 K 1T 7R (1) 2 2 R
ML ZRZ AL EYIH], e UK . IL-85E K]

1 GAGCCATAGAATTGTCACTAACTTTGAGTGGAAGAATCGGCTGAACAATGAAGCTGTGCG

70 80

|M K L C |

90 100 110 120

61 TTGCAGTGATGCTTGGGACCCTCTTTGTCCTCGCTAATGGCATGTCTCCGATAAACAGGG

5 W A VM L GTLF VL ANGMSU®PTINR R
A

130 140

150 160 170 180

121 AGTACAACAGCCACTGCCGCTGTGTGCAGGTGGAGTCCAGGATCATCCCCCCGCACAGTC

5 E Y N S HC R C UV Q V E S R

190 200

I I P P H S

210 220 230 240

181 TGAGGAGCATCAAACTGGTGCCAGAGGGACCACACTGCCCCAACACTGAAGTCATTGCTG

45 L R 8 I

250 260

K L v P E G P HCUPNTE V I A

270 280 290 300

241 GACTTGCTAATGGGGAGAAGGTGTGTCTGAATCCACAGTCATCCTGGGTCAAAAAACTGG

65 G L A NG EZKXK V CUL N P Q S

S W vV K K L
T~ ~—— ~— 7

310 320 330 340 350 360
301 TGAAATTTGTGCTTGAAAAACAGATGCAAGGATCCCCCAAAACCCAAGCGTGAAATCAAC
85 vV XK F VL EXK QM QG S P K T Q A *
™~ 7 7
370 380 390 400 410 420
361 TCTTGGGACCACAATCTGTACTTTATACTTTCATGATGTACTCGAATTATAATGGACTTT
430 440 450 460 470 480
421 CACATTAAACTTTGACACTTTTTGTAACTTTTTGGTTGGGCGTCCGTCACCTGCTTGTTC
490 500
481 CTCTGGATATGTAACTACTC

B1 XHFBEHREIESHEERF
L U8 B 8 (ATG) I 26 11 B8 7 (TGA) UKL A o . % IRFBRAL (5 5 25 /7 (ATTAAA) A 8 F I ARIL, 15 5 KA ) 000 = #0104
TEHE P IR IE MR, £ 5 K H O HEAE t . CROJEF LA T RIRARIT 44 05 1 Dk R T B b 7 R, B e B IR 4 o

RN LB TR B AR R S

Fig. 1 Nucleotide and deduced amino acid sequence of B. pectinirostris IL-8 cDNA

The start codon (ATG) and stop codon (TGA) were shown in bold. The polyadenylation signal motif (ATTAAA) was marked by underline, the signal

cleavage site was marked by triangle. In the deduced amino acid sequence, the signal peptide was boxed. The CRC motif was marked by double

underline and the four conserved cysteine residues were shown in bold, the a-helix was marked by wave line, * represents that stop codons are not

translated into amino acids

http://www.scxuebao.cn
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I signal peptide SCY domain

I * 20 *
j(%i/%@ B. pecnmrostrls AAAAAAAAAAAAAAA iCVAV GTLE VI§AN 50
WY M. zebra .. KINC VIS \AF GTLIHVIES H 50
KPGyEsE S, salar S ms1 [ as Lt LA B (i 53
KVEFEST G, morhua o MKMT S GIallP (S S ML AL VL [ffT ST 56
HIREE M. aeglefinus R MKMT S GNP (s s [L UL BvL [Bs BT 56
BUIEAESS T ovatus o MKI ST YT AJYVAULIBAS BT %S 54
W R canadum S MKS S/ 11 ANVAUL HAS|Ha s 54
KVEFER S aurata e MMS SEQYF VT [BVGLIBAF [HA RS 50
FWE P olivaveus S ISR Vi IFAS|HAIES 53
ZYEERR G japonicus : MP RLPGSSAKAAAAAAAP LLIABLIEs ABTES 65
43NS A, platyrhynchos P, MNG AL SNIAISS 53
EEE M. putorius furo P MTS ALI ANIF L S AV|E[C 54
I O. cuniculus Do MNS ALiatrLslric 54
KEE M. nemestrina O MTS ALIBAAF BLS AAIBC 54
N H.sapiens P, MTS ALIHAAF 81 S AAISC 54

SCY #5443,

| SCY domain |

b 80 x 100 120
Kiyrth B, pectinirostris Be e Gr e NG AN, B« S os s %< MRY - vl Komoas PToA* . . . . 101
PNt M. zebra FPEGP S(@P D)SARNAGIHAN. (€A K\@BNIHS ARMIK GBENE F IBE KOOMGMT S KKRA* . . . 102
KVOFESRE S, salar FPPSSEERDIVARENTINS NS COLINSN VS AP NAYKI AAMK KMIANNK* . . . . . . ... ... 94
j(@ﬁé,;, G. morhua P ANS |S(0IF E (ARET|HKR T €O \YSNS ADAP \QUKNIYUERMES SRRH* . . . . . . . .. .. 101
LT M. aeglefinus P ANS [S6lF E SIRWENT BKR T €O NGOV GE AP MUK IWNAKMYS SRRR* . . . ... ... .. 101
gﬂﬂ%ﬁﬂé T. ovatus P ANS StOIE E (IARENT KK T €0 \4@# ) e AP QYK WAME KT |BS NRRR*. . . . .. ... .. 99
ZE#M R canadum P ANS StoIF E (ARENT BKK T ¢F \EQ# ) JE AP JAYK WHBORT |BS NRRR*. . . . . . .. . .. 99
KVGEESE S aurata P AS S SUOIE E (ARENT BKR T €0 \E@N ) JE AP \AYK QHUORT [BS NARR* . . . . . .. .. .. : 95
FE P olivaveus S P NS [SODK AREATIBKDT ¢V 0l ) IE AP MUK AGENKL S KRRLS RWREMGSEAV* : ()9
ZPLEER G japonicus TOS GP SEKNVIREN .\ THKD. (€R | NgSY= I AP RAYKMBHK AL DKAQGNAP* . . . . . . . . 112
283LHG A, platyrhynchos TOS GPSOKNV|BEATHKD. NRINGENIT AP QYO MUK AT MAKAQLNS DAPL* . . . . . 103
EEE M. putorius furo DS GP SefE NSV K BVN. €K \E#5)IK E DYRYO IMYOT FBKKAEKQAA* . . . . . . . . 101
TP O. cuniculus ES GPS@ANSIAREVK VD, €R K5 JKE KNRYO YAYQT F|BKRAEQQES*. . . . . . . . 101
KEME M. nemestrina J|Es G RIS ANCIRR VKIS D. R CIMHRPIKE PANOINAIEKF IKRAENQNP *. . . .. 101
N H. sapiens SD. GELLDP\\\'R\ MEKF BKRAENS*. . . .. ... .. 99

B2 KEABIL-85HMIMIL-8EEELF 5L 3T

BEEMIEIRETANMETREME RS, ELREF W TERESL, MAMMET S NEA,
BT A W) FlIL-83E (K] INCBI%: 3% 5 16 % 241

75.0%~99.9%) 5% K €2 (1H 1Bh 14 50.0%~74.9%)F7 IR

A £ <7 5 DUVR AR €8 (AH 0 4

Fig. 2 Multiple sequence alignments of B. pectinirostris IL-8 with other known IL-8 amino acids sequences

The four conserved cysteine residues were indicated by triangle symbols and the ELR motif was boxed. The identical residues were shadowed in black;

other party conserved residues were shadowed in dark grey (75.0%-99.9% aa sequence identities) or light grey (50.0%-74.9% aa sequence identities).

The NCBI accession numbers for the /L-8 gene sequences were listed in Tab. 2

2 i 1) KB 25 FA 3 SCY F 62~ & L R 41 (151 2)
ZH@ LR IT I AT S R WoR, A4 RSF )
e W o3 AL T A30., 32, ﬂﬂnﬁ%ﬁ@%
AL, FrP S 30RI RIS ST E R R, 45 3240 Al
S 7307 e SR 430 LA TR RE B4 7 X4l A T i
(K12), 7ESCYZE#E & 8L T CXCHE ¥ (Cys-30.,
Arg-31H1Cys-32, HICRC), K mIL-8% KK
SrFiE11.126 ku, SFHLAN9.33. =AM
T E 3T s, KR A IL-8 2 k5 A . 5t
T 41 T £ TR B U 0 TL-8 22 K Y = R 25 Mk
FEL, If HAEC-AR i A — 1> o-1R HE 45 14

22 FHHEMMESTERIEEESS R
TEC I IL-8)7 81, R B T £ 1L-8 2 HE TR

http://www.scxuebao.cn

F¥ 51 55 B I 400 2 SR R I 81 G — Bt (71.6%)
FUAHALTE (88.2%) /T HAL 2, HMHIZE . 5
IR LIS — B (29%~33.7%) FIAH L1 (55.3%~
60%)5 1K (F24).

KR IL-8HE N 5 2% BRI f . KB £ |
A0 R R W AR RN AR Y IL-8 3 R R Sk —
X, BJE Ay S e U
1 VY B R R 6 5 CXCL8 L3P & — A K
Yo BRRRME AL BRI B A CXCLS L15: A
B —3, WECXCLS L2FEN M~ h— 7 (K4),

2.3 o

BT T LL2Fh R 2O SN R S8 K
FW(ES), FFLAMAR 73BT IL-83% N B HEAL R &
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4t
=5

o A JCURIR L A0 MI A 3R -8 R 3Tk A A [ SR RN AR T B R 2295

\
j)
(d)

B3 K#iafa). Ab). DN E ()R B
& (D)IL-8%F B i = R &5 # 7 &

Fig. 3 Predicted tertiary structures of B. pectinirostris
(a), H. sapiens (b), M. zebra (c) and A. ocellaris (d)
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S RAE—& , K5 5 A IRORT 5 I 6 A BE S
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g F e RAE—ie, RImSRMERN—3. b,
2SI H A, PR R A AR Y T A B R O —
3o felE, LLEEZR TS AL s H I — .

(©)

W T AT, IR -8 N 3%
BB EFE 7 (5)0 L s B (site-model) 3R 1 £
KIL-8HH 4 T 2lifb ik %, P hMla-M2afIM7-
M S TR 357 A A ) 380 A o] I e 607 a0 SR 40 30—
A7 o575 TR AG I A B g L DRV & BRAE Tk R
55

24 RAEEBREBER

SR FH S B 90 Y 78 R PCRAIT il J3 0 R 304 1
AR ORELME . BEAE L B2 RR . M. WLIA. BECRT G
AP L-8HE R FRIK MG O, 25 s %k R A
i bz R, i b Rk
fom, HUOERMAE . SRR, EALA . ERE.
J v R A BERAR, 7E K 3R A R AR (K 6) .

FER SR AR 2, AR K E S A
MIL-8FE P ik — H 2 PR, TR EME
o (eSS A4, IL-8FE N AE AT Ay ik i
B3 B, IR 12 hik 3 26 B A] £ B
EAOE, IR Y306, RS BT B A
B FE36~T2 W FRAIRE s fEpoly( : C)iE ST
4, IL-8FEAEF R RB R R R L, Jf
TE36 hik B35 B ) 53 5 i K, BB 290 %) IR
YLashs, ZIEZ W T (& 7-a),

FER PR R AL 2h, A B AR K G
M IL-8 L I Rk e — H 2RO S, LR

*4 KBRES5HMAYMAIL-SSERFFBEMEETF—HH@E L)
Tab. 4 Similarities (bottom-left) and identities (top-right) of IL-8 amino acid sequences between

B. pectinirostris and other species %
Wb Rifugtn  PEDAIENE OKPEREE KTEAESS URTRORES  KTE G SN et e A
species B. pectinirostris M. zebra S. salar _ G. morhua _T. ovatus _S. aurata_A. platyrhynchos M. putorius furo O. cuniculus H. sapiens
Kot
.. . 71.6 29.2 30.3 31.8 314 33.7 30.5 29.0 30.2
B. pectinirostris
B 00 £
RS 88.2 31.8 31.8 36.1 32.1 30.5 31.1 26.4 25.9
M. zebra
KV P
574 57.8 57.4 59.6 51.5 352 324 314 36.0
S. salar
[iipEd e
i 53.5 52.9 79.2 66.3 60.4 352 314 324 33.0
G. morhua
CRbiAE
i 60.4 56.9 71.8 86.1 74.7 425 34.0 34.0 37.6
T. ovatus
VE
R 56.4 51.0 73.2 77.2 84.8 38.7 343 34.0 327
S. aurata
=SS
A, platyrhynchos 553 54.4 66.0 63.1 62.1 61.2 48.1 48.1 51.9
Eti]
. 60.4 52.0 55.4 54.5 574 54.5 66.0 80.2 73.3
M. putorius furo
e
. 574 54.9 57.4 55.4 57.4 584 66.0 92.1 79.2
O. cuniculus
N H. sapiens 574 57.8 60.6 54.5 56.6 58.6 67.0 87.1 84.2

*HE LT R

*. values are given as percentages
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PREEMIL-8  A. fimbria IL-8

HEFMWMAIL-8  N. coriiceps IL-8

SAMRIL-8  O. fasciatus IL-8

KIEEMIL-8 L. crocea IL-8

ZEHIINIL-8  P. nyererei IL-8

0.40

1062 039

0.92

1.00

— 0.67

0.99

KRt IL-8 B. pectinirostris IL-8

i EERCXCLS L3 C. semilaevis CXCL8 L3

FHUHCXCL8 L3 O. latipes CXCL8 L3

)R ECXCL8 L3  O. mordax CXCLS L3

S PHEF IR EECXCL8 L3 A. mexicanus CXCL8 L3

HLKFRIE .CXCLS L1 O. kisutch CXCL8 L1

#CXCL8 L1 C. carpio CXCL8 L1

KHFHCXCLS L1 L. crocea CXCLS L1

0.1

#8CXCL8 L2 C. carpio CXCL8 L2

B4 BXILSFEIREEERZLER

KNk mITHERR 23 BT RoR R IR

Fig. 4 Phylogenetic tree of fish IL-8 homologous genes

Great blue-spotted mudskipper is boxed, the numbers on the branches represent the posteriori probability
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IL-8My ik i 3 L b, 7E 12 hik B35 B ] 45
TS, Xt AL 1445, RS 7624 hig TR,
I TR RS (B 7-b)

FER R AL, AR KA TGS
IL-8FE IR B ACIRAS, BN ES 4, 0~12h
WA FFa, 7E24~48 WAL T ETHIRZE, F48h
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1.00
0.62 L KPuEER Sparus aurata

SRR

L. lineata

0.65
—— W% S chuatsi

— 0.89

e

WHEESAE T maccoyii

0.88

—1 0.70 —_ KZEHL S maximus

0.83 A
0.98
L g aees

— KVESE G morhua
1.00 ‘
L HZREE M aeglefinus

R. canadum

T ovatus

0.98

HAh C idella

1.00 0.88 — WTHE 0. mykiss
1.00

PNiiES =3

S. salar

Ryt B pectinirostris

IRBEXPE A A. ocellaris

1.00

— A7 RPN N brichardi
1.00

L BEHIURA M. zebra

KPENVT & C. griseum

0.1

5 BEILSFINRFELRER
I3 ERBCT RS R AR . RS A T HE R R
Fig. 5 Phylogenetic tree of fish IL-8 sequence

Numbers on the branches represent the posteriori probability. The B. pectinirostris is boxed

WA IL-83E N I cDNAFF I, I #4755 ik . [Fi) B i R VY I 4 4 £ 2 — A, RORIR £

I ORFIX 3 4 K 306 bp, Tl 4% 10142
B2 AANRSFIEBE RIS, il T 5
30, 32, STMI7T3f A SEm IR FAL, A2 A
PR 5% NSRS & R i T — A~ CXCHE Y, 72X
a1k P R I b R R B T 2L A 2 1Y,
XA BRI B T 2% A, Xkl
19 = 5 M M T gk e 2 ¢ E 220,
CXCL13%,

IL-8%4 B iR )7 1) il /0 4% 2 IR — 5 A TR — G = IR
(ELR)JEJT, %7 BliA g 2 5 | 5 v PR 4t i i
HERF, fEC IR ORIL-8FS T, %k
L B LLRY . EMH!"” . EQHP®. SLH™HI
DPR"AE A FE 7 it U o 5 £ K PG Vi 4
FRAR S, KRR IR I P 8 3 A TRl B &
B AT AT, 0 KA B . 258
MAEAR, AT HAEAR . 7 ARIK A
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x5 ISERANSEER ST A BEAEESER
Tab.S Results of site model and branch-site models on IL-8 genes
3
B B e PRI g RTRmE P Ees
model NP free parameters . —InL 2A(InL) P-value (BEB)
comparison
(oA=Ll
site model
MO 42 ®»=0.228 2929.884 %
¢=0.223, p,;=0.586, p,=0.190 M3 vs. MO 91.19 0.0 none
M3 46 ©,=0.021, ©,=0.215, ©,=0.661 2 884.288
=0.813, p1=0.187 ©,=0.176,
Mla 43 Z)Ol=1_000 o 0 2903.547 .
_ — _ Mlavs. M2a 0.0 1.0
10=0.813, p;=0.095, p,=0.092 not allowed
M2a 4 ©=0.176, ©,=1.000, 0,=1.000 2903.547
M7 43 p=0.872,¢=2.512 2885.112 St
MS 45 Ppv=0. 998, p=0.875, p;=0.002 M7 vs. M8 2885.112 0.0 10 not allowed
q=2.532, o= 1.000 '
53X —AL A
branch-site model
1. null-B. pectinirostris 44 2 903.548 St
1vs. 2 0.0 1.0 *LIJ;. d
2. B. pectinirostris 45 2903.548 not allowe
61 flb 35 P HY CXCHRA K 18 F B8 k2 ELRIEFY . ¢
w 5 L = Sl PR e AT, X R T 2 CXCE b A
ME4 RESEPE . JF H, B iUt A B,
) - o — N . .
%ﬁé £ L3P M ELRIL T 7% 28 DLRAS, B8R g%
z 830 W 5| P b 2 Y S B R B A S E R
oo o N A Y=oy
£t MELRA A DLRAY, L3 1 4 9 P WO T
T o . ‘
H-% 10015 . XL RV, BIRDLRE)F HA —E
® DiRet:, (HILRE 7 W] 59 TELRIET . M55

el L]

Ble6 AMiktIL-SERETEIRE
HAFRRIAEE
LReltks 2. M5 3B ME; 4 WA 5. 0FAE: 6. 68 7 MAE; 8. K
Fig. 6 Temporal expression profiles of B. pectinirostris
IL-8 expression in different healthy tissues

1. skin; 2. intestines; 3. kidney; 4. muscle; 5. liver; 6. gill; 7. spleen;

8. brain

MR, XAl REFR W] T RS M IL-8FE [N 7 B A AL
RGP AE T — R IR IO ALE . ELREEFF 18 ¥ 75
LY. SRMNCTT S Y Bk B, A A
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L, X 2 0 2 g T A RO I e A g —
AW 5T % A A 0 £ ) 5 Al £ 6 TR A T RE .
FEE H M BEGE T, BtZ ELRESF i CXCRa LA+
BN RE A W 5 | 7 L0 200 JH 0 B 3 M, AR T
TE—SE AR R BESE P R, 0285 A Y DLRAEH;
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Fig.7 Temporal expression profiles of B. pectinirostris
IL-8 expression injected with V. anguillarum or
poly (I : C) in liver (a), spleen (b) and brain (c)

(1) control group; (2) V. anguillarum group; (3) poly (I © C) group, the

letters in the figure indicate whether there is a significant difference

between the data of the same color
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Molecular evolution analysis of interleukin-8 in great blue-spotted mudskipper
(Boleophthalmus pectinirostris) and the effect of
different pathogen stimulus on its expression

LlJian', MENG Fanxing’, LIMing’, WANG Rixin’>, SHIGe "
(1. College of Marine Science, Zhejiang Ocean University, Zhoushan 316000, China;
2. School of Marine Sciences, Ningbo University, Ningbo 315000, China)

Abstract: Great blue-spotted mudskippers (Boleophthalmus pectinirostris) have lived in mudflats along the coasts
of Japan and South China for a long time. Compared with the fish living in water, B. pectinirostris, as an
amphibious fish, is more vulnerable to terrestrial and aquatic pathogenic factors. Interleukin-8 is a CXC chemokine
that plays an important role in regulating the inflammatory response. In this study, we screened the interleukin-8
gene from skin transcriptome of B. pectinirostris, then cloned and verified its coding region. The results indicated
that the open reading frame(ORF) of B. pectinirostris IL-8 gene was 306 bp, coding 101 amino acids, including a
typical signal peptide of 18 amino acids, and a SCY domain of 62 amino acids, which also possessed the four
conserved cysteine residues, namely Cys-30, Cys-32, Cys-57 and Cys-73. Like most fish, B. pectinirostris
interleukin-8 amino acid sequence lacked the ELR motif which was the receptor binding site and it was replaced
by Asn-Ser-His (NSH) in great blue-spotted mudskipper. In all known fish amino acid sequences, rules of this
motif were as follows: the first amino acid was never the amino acid with positive charge, the second amino acid
was generally those amino acids with no charge, and most of third amino acid were amino acids with positive
charge. Phylogenetic analysis showed that purification selection affected the diversity of this motif in fish. Tissue
expression analysis by RT-qPCR indicated that interleukin-8 gene was widely expressed in healthy tissues of B.
pectinirostris and it had the highest expression in the gill and brain. Bacteria and poly (I : C) injection experiments
showed that expression of /L-8 in liver, spleen and brain tissues was up-regulated after the infection, indicating that
IL-8 plays an important role in the inflammatory response and immune response of liver, spleen and brain tissues.
This study provided important reference for the research of immune genes of B. pectinirostris, thus having more
comprehensive understanding of the evolution process and function of fish immune genes.

Key words: Boleophthalmus pectinirostris; interleukin-8; molecular evolutionary analysis; ELR motif; expression
analysis
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