Wi U v,
55028 B S M W HE REER Vol.28, No.5
2019 4 9 A JOURNAL OF SHANGHAI OCEAN UNIVERSITY Sep., 2019

MEHRS: 1674-5566(2019)05-0772-10

DOI;10. 12024 /jsou. 20190402623

MM ERRREERBEHEXERER SNP L 25547

AR, KO, RERT, A, B
(L. EHRIEREACE: 0 ASEH AP RV SR E P TAI0% B 2013065 2. UK R FMERE A4

ARHFHRE R SRR A WL TUE 315211)

W E: Oy TIRIFERE A (Larimichthys crocea) S fEEIN 1) SNP 59 HTMESE R , 2059l F) 1 68 5K ( Vibrio
anguillarum ) FEI7E LR E ( Vibrio parahaemolyticus) N TG R E M, XHRYLET 5 PUBBER 55 5L H 3617 5
AN G IR TR 22 5 - (1) T e AR Y AR 7] L5878 SNP o s FE UM IR 41 17 A, T Be sl
MR 28 A5 (2) — AR P IR IESE R R B, G fafk NW_011323507. 1 A/ 3R 6 ZKFEA (IL-6R)
55 91 196 LifAE G RAN C, FEEMARR IR AL N AR AL, G/ C TEPUI NG AL X BT A 22 ] 58 A8 Ak
PRI CCARAR T 3000 12.5% A0, 5 B PE2E 57 (P <0.05) 5 (3) #MA Cla/ MREIRFEIN TAHK & H 9 (CTRPI)
BERTEGL 1R NW_011323975. 1 [ 35 665 (AL AL (A-G) , 72 R ML YN T Ty A A h A2 L 5 ik ]
B GG HRA ST A 37. 5% F1 0, Al B 22 57 (P <0.01) o Z5RFEH], IL-6R91196-G/C i 5 AL 5 K # iy
PRI A KRHK , CTRP9-35665-A/ G 37 11 5748 5 R B B4 IV I I ERTAT OQHK , 3 A KB (e AR A0 e 7

FEAL T BB AK A

RERIA): RO ; RV MLONGR s Kt Bl Sepestp; SNP

HESES: S917.4 SMERAREED: A

KE A ( Larimichthys crocea ) J& & 2 2 &

SN =

H ( Perciformes ) f7 & i B} ( Sciaenidae ) % 11 /&
(Larimichthys ) , J& 3 [E 3t i 32 %2 55 5 242 0F fa
KU TBAR SRR B AL FR I MLBLY K
FrFH % B e A i IR O U, G 8
YR ( Vibrio anguillarum ) F1 &) 77 1L YK & ( Vibrio
parahaemolyticus ) J&Hx 15| EL IR , X R 8 £ 2E
KAGFM R o ITE R Ao I 8] L BB TP A% e
PR R, ™ P WOl 28 T R R AT I 4
FED S R, BB KB A B i 2R T 5 9 1
M EEREZ—,

B HE R Z EME (single
polymorphism , SNP ) J&—F U 1 38t & R il , 768t
TR ZZREIE 3 A ORI 0 AT Lt o S e 2 st
TSR E A L S B R S A )2
g R

K7 i ey L TR SNP 55 355 O 3K 118 F 58 A

nucleotide

YRS EHA: 2019-04-29 & E H#A: 2019-08-31
EEUE: FXARF A (31872546)

TEZ A IV (1990—) , Lo LA W50y ol 2R A W57

BE1EE: 8/, E-mail ; xlgong@ shou. edu. cn

http: //www. shhydxxb. com

AR K e A RE T, SREaER ¥
SRR T I VA R S G SE ] SNP ARIC LA
— S AL R T 5 R 2
B, A KR A LR SNP fYARIE A £,
ZEPRAE N AN A 2 8 (IL-8) JER cDNA i
PEH 5 AN X7 SNPs, i34 SNP ] AEHl FAEST
TR B A5 TARIC

T W S BE D SNP 75 5 B IR AR
SR 325 8 9 T R0 ) S O B T SRR g K e, L
BB F R I R B AE | DB 7 201 7 o 4
FERESEFE P 1) SNP 37 15 F 01 LUSSATE , SR BT IN B
I FAB LA, K I 4 T 1 2
KR,

L MRSk

1.1 KE&HEF.JML
HE 40 AR 1 ~2 em Zedy R BT

E-mail ;1061878779@ qq. com



5 3 PN, 45 I RDICER TR R B f S A G SE R 1Y) SNP A7 45,407 773

ZUHS K =5 | P E R A R A A AE /KR 26 C K
W1lm 1.0 m(42) x 1.2 m( ) BFRGEAR BT
F23 ~4 d, HREME2 W(H 1 7:00,F46:30),
K 2 Yk, B K 90% |, i PR TR Wy ik v
FEAHE L T B LR R R SR, K A
i F R IR AR K (A B VR B 0. 005%0, £
OGN IAEE R S K IR R K
A SEB R R T 5L
1.2 MEXAHERRSE

{988 N B Ay AN ST 56 25 DA KUBRE o il o 3 25 R A
A TR 2 B I 3 (ATCC17802) p o [ T
b A A 4 R e e A B O AR 66 B
T IR 23 A AE Bk 1. 5%oFl R #h 30%0 1) LB 1
FR3 28 CHiFE,

SEIRIKAR R g K 70 L, AR 80 em | FE 45
em [E I EL, BEGL AR 500 B2, 7K i 4 il 78 26
C, PR Jo I T oL s B BRI 1. 5 x 10°
CFU/mL FIEIE M ANE 1.5 x 107 CFU/mL ¥k B 8%
Yestu MG BE A, A B 3 AN FAT. Al
B% 24 h 50 1 UUE R, I B AR ) R i RS
K 173, I b 70 IR G 1 DA 4 5 HE 1 1 vk B
BRI P 10 A5 B AP R A, RNA QRO IR AT
FET-FEA T 5 4E PCR 55iE
1.3 HREHH

SEEGAS T R IO B A | 68 5 JER g JEE IR
(oo R 2 ) | mil v i I pR R e o R (e il
MREE L) 16 fAFEA A4S 3 F2, Trizol 4 $2 U i 4
RNA, £ 41 FEAS 34 RNA B4 )5 TR &8 P2,

TruSeq PE Cluster Kit 7 cBot Ht #f 7 cluster
generation , 4R J5 7F Illumina Hiseq'" 2500 1 #4T
XL e o 0 JE 06 54k 2 B AR 5 e 0 R ik
BEJE133) clean reads, DI AR W) BE 0 0 5% S 4
IR o £ R AH B8 S 2% 0 AT HE X, i
FPEE R KEGG i #% 22 57 3R IR FL K A SNP 47
)Mo WIS Hh it 1t S BEAH SC Y KEGG i %,
R S 118 B 928 e A DA 2 S 3K A A v i i
22 SR BB R S e BE DXL, I 1 4 f 3 k PRDx
INAIVE I ER ST T
1.4 PCR ¥ 3BRNF

T8 8 I TR R R i o PR LB 4 RIET
(2% B T RAFIE (BU) FIXTBRER 7 RAATG Y
FeR A5 20 6 100 2, 25 S B fh e 5 RNA
DL RNA J# R ] TaKaRa 23 5] PrimeScript™ 11
1°Fll cDNA Synthesis Kit Jz % 3% % ¢cDNA, -20°C
PRAFA T o R A DR B £ 5 53t 20 R DR 26 91 i
TSR G5 1 P EFT PCR 9735 (52 1), PCR
SR ZE R 25 wl:12.5 w2 x Taq Plus Master
Mix ( Dye Plus) (if Mt % /% %] ), Primer F (10
pwmol/L) A1 Primer R(10 wmol/L) £ 1 plL,cDNA
Bl 1 uL, K 9.5 wlo 4 HI % 0 B h
Eppendorf PCR ( #[5]) . PCR J I :95 C
WAEYE 5 min, 94 CAZ: 30 s .64 C Bk 30 5,72
CAEA 30 s(45 MEHR) ,72 °C LA 10 min, £
IR BRI | H ) 255 W W o A4 1 PCR 7™
Yk bt A T A TR A B w4 T o

®1 S%EEREIFFXRE SNP 5| #igit

Tab.1 Primer design of immune gene non-synonymous mutation SNP

sEl o TBAh s i1
Primer Name Size/bp Forward primer Reverse primer
1 CTRPY 104937181 431 AGCCTAACCTTCCTGTTCCTTTCTATACTATCATTT GGTGGTGTTGCCATCGGGACCTT
2 Complent 104938942 242 ATCAGGACGCCGTCTGTTCGAGAAA ATGGTGGCGGCCTTCAGGCTTGTG
3 IL-6R 104934469 104 TTTATGTCTAAGCTCCAGAGTTTGAGTG GTCACCAGAGCCTGCCCTTC
32 IL-6R 104934469 156 ACCTTTGGCCGTCCGCGTTAC GCCTGGTCATCACTACTGTGGG
4 galectind 104934301 419 GAGAAGGCAAATCTGGAGTCTAACAAA CCGTCCGCATAGTAAAGCAACG
5 NF 104929101 254 TCGACCCTCCGACACCAGTACACTT ATACGCCAGAGCCCGTCTACCTT
5-2 NF 104929101 258 GAAATGTTCAATTATGAGGGTTTAACTGCG AAGGTTCAACAGCTCCACGTTTGC
6 glutathione 104929615 269 TTCGCCAAAGGGAGTGCTGC GGGTAAACTTCATCCAGGTATTCACAGG
7 Tyrosine 104929020 135 AGGTGATCGTTGTGCCCATCTTGC GCACTCTTCTGGTGGTCGGCTTTGAT

104927797 304

8 Interferon

CTGAAGCGGACGCACGGGATGC

TCTGAGTCACTAGGCTTGGAGGGATGGC

1.5 EEEGOHEREIEMT
FRLAFE 745 51 ) BioEdit 4 L4 L P W 7

L HETTARE SNP 7 i 14 35 R R, PR Dy 4 &5 1
BELNTY WU g 2= & - S A RL . ] SPSS 18. 0 4%
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V. AFIV. PAyFEIR V. anguillarum F1'V. parahaemolyticus {/)faiFk

V. A is short for V. anguillarum ,V. P is short for V. parahaemolyticus

E1 AMIERRAAEERTER
Fig.1 The death trends of two Vibrio infected large yellow croaker

PG, 5 4 RIET MG 7 RAFIEER
FEAH L TG S SR o NI A1 %) B2, W] LA
% AR A S 53 , SR IC ) A AR 5 [ hie-2 8
IR I 2 Fp B AR AR, B 0 £ i L B L
TR ML AR T L A R AE AR, R 2 R
T SR A LR 5 PR3 9 i I S R
2SR £ TR ) B NS P S I A RE AR o
2.2 HRADEEERR SNP &t

ARG AN P45 2R, 5 A G5 508
& 3 B Toll-like receptor signaling pathway
Arginine and proline metabolism \TGF-beta signaling
pathway , P13K-Akt
dependent pathway, NF-«B
MAPK signaling pathway, JAK-STAT
pathway &5 MR {5 530 B 0 106 S0 A 25 S 2k A
(P <0.01) , AHTag ok i 20 5 % B 2H v 0 2 i
101 4>, Horp B RIEA 39 A R P 4L 62 4539
A B TRFEDR AR 8 B 14 S PR G X A7 A 64
A~ SNP 7 s, He P G B IR AR [ R AR A 17
AN 2) o AR oI 2H 55 00 B v i 28
127 A A 53 A G BRI 73 AR 2
553 AN b R LR B 29 A3 DY )
T IXAFAE 146 A~ SNP A7, Horp AR [R] LA

signaling pathway, MyD88-
signaling pathway |

signaling
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A28 (K 3),
2.3 HEEE SNP B
e IR B8 9IN 2 AL (26 4 RAETD) |
PUBEINEAL (55 7 RAFTE ) B ML B 5 B4
PURE P 9N 4 REA 25 10 BB, JE 50 BEEA Y
cDNA X$3% 2 Fie 3 o SNP gE AT — Q¥ 5
k.
Bl g it o Hr 45 2R (£ 4) 7R tyrosine-
protein kinase STYKI -like | glutathione S-transferase
NF-kappa-B

complement Clq and tumor necrosis factor-related

omega |, inhibitor  zeta-like .,
protein 9A-like, APOBEC1 complementation factor
P4 BIE H G K 1 15 261 7461 060 606 .
286 278 | 35 665 Fil 35 767 .6 206 {ij 1] SNP {3}
MICRFMEZES . AME Cla/ MR IRFE N 540 5%
#H 9( complement Clq and tumor necrosis factor-
related protein 9A-like, CTRPY) Fif 7£ 44 4 {4 | 1
35 767 R AEHT A LI 45 % B L A 471
SEPEE (P <0.05) L FCRI L 3 B8 240 5 %1 1
HEEANAFERFEZ R (P <0.05);
interleukin-6 receptor ( [L-6R ) 3 K] it 7 44 & 4 1)
91 196 {37 F) 5 746 7o 8 5N ] 52 56 ZH AR AR PP A7 AE AR
BEFEMIER(P<0.01),
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x2 MRASHEINEAERREZNEREERIEF K RE SNP
Tab.2 Non-synonymous mutation SNP of differentially expressed immune genes

in control group and V. anguillarum resistance group

H N2 Pefa fh (ACH LACES BHM

Gene id Gene Name log2. Fold _change Chromosome Position Codon Amino acid
Ry . 284103  ATG/ATA Met/Ile
104929101 NF-kappa-B inhibitor zeta-like -3.898 NW_011322972. 1 286278 AAC/CAC Asn/His
104934301 galectin4 -2.879 NW_011323488. 1 161460  CAT/CGT  His/Arg
104929615 glutathione S-transferase omega 1 -2.011 NW_011322447.1 1060606  AAT/CAT Asn/His
104929020 tyrosine-protein kinase STYKI -like -1.838 NW_011322966. 1 261746  ACC/GCC Thr/ Arg
104927422 microsomal glutathione -1.592 NW_011322860. 1 181410  CAT/TAT  His/Tyr

S-transferase 3-like

9725 TAT/TTT Tyr/Phe
104939356 MHC class Il antigen alpha chain -1.374 NW_011324685. 1 9821 TTC/TAC Phe/Tyr
10168  GGG/AGG  Gly/Arg
398810 CCC/GCC Pro/Ala
398895 CTA/CCA Leu/Pro
400201 GAG/GAC  Glu/Asp
400678 GAT/GAA  Asp/Glu
507945  TGC/TCC Cys/Ser
104929209 DELTA-stichotoxin-Hmg2 b-like -1.185 NW_011322979. 1 507959  GTC/ATC Val/Ile
508014  GCG/GTG Ala/Val

104924427 nuclear factor, erythroid 2 -1.361 NW_011322691. 1

gamma-interferon-

104920970 -1.148 NW_011322565. 1 1212654 CAG/CGG  Gln/Arg

inducible-lysosomal thiol reductase
104918236 lonrf2 -1.037 NW_011322493. 1 652532 GCG/GTG  Ala/Val
TE: Gene id F7R K I HHER 4 LR 4 5, log2. Fold _change : log2 (4 B 4H /SIS ), Y €0 1R g D 28 o 0 PR 20 e (0 AR, 32y
1% SNP 15 R Bt FE K 4 G (k[ i

Notes; Gene id indicates the gene number in the large yellow croaker genome, log2. Fold_change: log2 ( control group/V. anguillarum resistance

group) , and the chromosome is the large yellow croaker genome , position is the SNP on the chromosome of the large yellow croaker genome

*3 WRAMHABMNEAERRENEEERFIERE N RET SNP
Tab.3 Non-synonymous mutation SNP of differentially expressed immune genes

in control group and V. parahaemolyticus resistance group

Gene id ALK A B log2. Fold_change Rk i T IR
T Gene Name i —change Chromosome Position Codon Amino acid
complement C1q and tumor necrosis B 35665 ATC/GTC Tle/Val
104937181 Sactor-related protein 9A-like 4.508 NW_011323975. 1 35767  TGG/GGG  Trp/Gly
104938942 APOBECI complementation factor -4.45 NW_011324475.1 6206 TGG/CGG  Trp/Arg
104934301 galectin-4 -2.879 NW_011323488. 1 161460  CAT/CGT His/Arg
. . 91170 AGC/ACC Ser/Thr
104934469 interleukin-6 receptor -2.125 NW_011323507. 1 91196 CTG/CTG  Val/Leu
Cotype letin domain family 915562  GAC/GGC  Asp/Cly
104921364 ”’64 o m[ ""(‘;“;’; amiy -1.972 NW_011322575. 1 915573 TAC/CAC  Tyr/His
emper e 916876  ACT/TCT  Thr/Ser
104928642 antigen peptide transporter 1-like -1.585 NW_011322939. 1 60083  AAA/GAA  Lys/Glu
104919865 Lysosomal associated -1.462 NW_011322536.1 172239  CCA/TCA  Pro/Ser
membrane protein 2
104927797 interferon regulatory factor ~1.318 NW_011322885.1 298431 GGA/GCA  Gly/Ala
2-binding protein 1-like
LG 122510 TTT/CTT Phe/Leu
104934750 ?3 “b“fT’;;‘;]’l;g?_ %5 ~1.298 NW_011323543. 1 127509 TAC/TGG  Tyr/Trp
18ase e 128926 TGC/GGC  Cys/Gly
104927548 ubiquitin associated protein 2 -1.138 NW_011322870. 1 243107  GGT/AGT Gly/Ser

{E: log2. Fold_change :log2 (X AL/ Hi Rl M N 41)
Notes; log2. Fold_change: log2 ( control group / V. parahaemolyticus resistance group )

http: //www. shhydxxb. com



776 A PN 28 &
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Tab.4 Chi-square value statistics of immune gene SNP locus

Xy R BN 5 I Vs X HRAL Vs T LS
L A5 WHER Vs Hrag ik v. A BUEE I IR S Vs
Gene Name Amino acid CP Vs susceptibility/ CP Vs V.P V. P susceptibility/
V. A resistance resistance group resistance resistance group
NF-kappa-B inhibitor zeta-like Asn/His 0.034 0 0.505 0.505
glutathione S-transferase omega 1 Asn/His 3.086 5.914 0.843 1.810
galectin-4 His/Arg 0 0 0 0
tyrosine-protein kinase STYK]-like Thr/ Arg 0 0 0 0
complement Clq and tumor necrosis lle/ Val 1.938 3.903 4.55 2.59
Sactor-related protein 9A-like Trp/ Gly 4.951 4.300 6.964 * 0.917
APOBECI complementation factor Trp/ Arg 0.643 1.778 0.227 0.085
interleukin-6 receptor Val/ Leu 10.08 " * 4.425 2 2
interferon regulatory factor Gly/Ala 2.50 25 0 0

2-binding protein 1-like
TR« URERBFE(P<0.05); = « fLREFWEZE (P <0.01)

Notes: * in the table shows significant difference( P <0.05); * #* shows extremely significant difference( P <0.01)

2.3.1 IL-6R 3L SNP {37 sS4 FAEA K] BRI B SNP {3 45, IL-6R-91196-G/C 1E

PREEAXT IR (19 ) BBINEH 5 41 (19 PrbBsRpE#E AR CC JLR BN 12.5% |, i ¢
&) PbgIRa4L (16 J2) #E4T IL-6R JER SNP /) X BEZL AN ) A A rh CC R RUAR I R O, £77E
B2 R EIE WBEMEZER(P<0.05),

&S5 IL-6R BERTERINE LA SNP i it
Tab.5 Statistics of IL-6R gene in SNP sites of V. anguillarum experiment group

- o SNP LA Z Genotype frequency Rl X2
Experimental sample Number Ja% i K
! ' 66 e ce 66 e ce sus?e;;ble rei?;;nt
X HE4 control group 19 11 8 0 0.579 0.421 0.000 3.199 6.838 "
S48 susceptible 19 16 3 0 0.843 0.158 0.000 - 15.322**
P& resistant 16 3 11 2 0.188 0. 688 0.125 - -

TR - URERBE(P<0.05); » « fLRERWEF (P <0.01)

Notes; * in the table shows significant difference( P <0.05); * #* shows extremely significant difference( P <0.01)

REHH IL-6R FE[H cDNA 231026 bp, &4 RIBRIRAZ I ERCIR; W AT IR N Ji i 5 IL-6R
401 NEIERR . AYE BB b5 BEENES S THL, M58 2R Leu N digiz
341 mﬁﬁﬁﬁéﬁﬁﬁﬁﬁ Val (GUG) REZENSTAMR BT, EHR =AM, ol B8R %3
Leu(CUG) , 2 FHGEH REM BN B, i AZhEE(E 2) .

AR Val 2N SE AR Leu B, 8 H R r & ik

http: //www. shhydxxb. com
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(a)

(b)

Fl (a.b) 23R IL-6R KL D 341 i G LR A0 R (Val) A5 2 RR (Leu ) I )2 1 BT = SR 254

Figures (a, b) show the tertiary structure of the protein when the amino acid at position 341 of the IL-6R gene is valine (Val) and leucine

(Leu) respectively

2 Swiss model Fiifll IL-6R & B R =R %44
Fig.2 Predicting IL-6R protein tertiary structure using Swiss model

2.3.2 CTRP9 3[R SNP v/ 54 IAEAKG ]

i T EAEMR I E CTRPY 3L [H SNP {3/ 5 7E &l
Vo MR B R AR T () SE PR Y B R AR A 7
AYHT X B | B I 5N B S 8 4 AN I I ok
FZLFEA 7300 o 20 18 (16 & s &
SNP {3 5. CTRP9- 35665-A/GAA 22.2% .AG 77.
8% GG O, TEHL R MK R 41 H AA 37.5% AG
25% GG 37.5% ., CTRP9 [ [ Tle 5375 Val
N7 13, B L 5 R 50 R 2 5 e i AL S B 4L ) A7
TER R B 22 57 (P <0.01)  (HA0 &I i 5K 78 2
5 2 Z Rl AN A AE B 22 5 (P > 0. 01)
(%6),

CTRP9 J:H ¢DNA 4K 1 368 bp, 4t 455
NEHEIR , 55t 2R (Te) 28748 42 1R ( Val ) &
TR EIEIR)T A 383 £, H] Swiss model Fiijil]
CTRPY T = K454 (18 3) . CTRPY Z F: 2
JF5155 383 fir g Tle Fl Val B 25 [T = g 45 14 3%
AT & R YR I Rk AR (A A 22 57, O Tle I
C o A &5 R H TR 401, 4 Val B C 3
e T 7 25 8 iR A o v R AR S EUL R
1T = G245 R0 3% SNP {37 5 1] g 5k ¥ fa
RV MR A 5% o

&6 CTRP9 EFEH/ SNP {iL &
ERIAMINE L ARARF A ESRIT
Tab.6 Chi-square value statistics of two SNP
loci of CTRP9 gene in V. parahaemolyticus

experimental group samples

XL Vs [elhead KN
P IR 4 I Vs BB
CTRP9 SNP CP Vs V.P V. P susceptibility/
resistance group resistance group
Ile-Val 2.301 11.879*
Trp-Gly 3.633 5.621

TERm o« AR (P <0.01)
Notes; * # in the table shows extremely significant difference (P <

0.01)
3 it

533 T Y ) L G B R A B 0 A
YR TLR 32 532 PR 45 4 J5 W0 40
PIAR e B o WA O G808 v O 0 HH A
2 52 3K 14 S P 5 TR R O 0 I TR AR 1Y
SNP, #fi:fll 45 4> SNPs 7] B SHUINE A . 15K
X G BEAR SR f) SNP HE4 T — A 3 3641 , UE
FLANMIA 21K IL-6R-383 {37 SNP 53689 i 4
s kMA Clg/ BfvRg IR 3 R T4 6 K 1 CTRPY-
341 {if SNP S HURIF M A % .

http: //www. shhydxxb. com
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(a)
[l (a.b) 43 5IFER CTRPY 3K 383 v G FEFR 2 550 &R (1le ) FIAR AR (Val) 1% 2 15T =454

Figures (a, b) show the tertiary structure of the protein when the amino acid at position 383 of the CTRP9 gene is isoleucine (lle) and

proline ('Val) respectively

(b)

3 Swiss model Hiill CTRPY BEH R =R %N
Fig.3 Predicting CTRP9 protein tertiary structure using Swiss model

A R 2R ES 5 5 O Y 28 0
PR, 78 S 20 0 15 G328 B Hp R Hpc T AR
IL-6R FHAT o HEFAN B BE, 2140 Il A YL LA
B, IL-6 B 565 B REL I T Jhf EXL 0 gk 4 Jif <5
YN F Y IL-6R 1) o BESE S, 55 B 4 IS
SRR gp130 455 B L R A A A B0
JAK-STAT {5 5 i %, & ¥ fu s th g™, IL-6R
L SNP 76 N AR SR p AT A OC s . 4 B
IR K a5, IL-6R $& R 75 K 3 0 T /5 41
QU kAR E I, Sk S s . At
PRI TR B K B 008 4 ) B Js o S itk
RN A 5 8 11 0N A PN B2 IO 40 L e M A o IL-
OR Weikis - LR, DT & HE S 4 D e P I 1
e, R, BF9E KB IL-6R K:IH £ 54 59k
BRI, AN AN Ry K B £ 40 T AL A AF 9 2 418 S
%, W T E MR T,

CTRPY FE[H 2 i I+ M A i b SRR R
SSHEAME R T, T SIRE TR R E R R
SR B S 3 IR U
CTRP9 H:[H 363 1 IS B 2 52 1K 1/AMPK/Akt/ 14
J R — AR AR A AR 1) 8 865, 1880 N 5 Bk PN B2
A — AR, RAEEF S M BRI . CTRPY
HEAEMBEPHR LA AR MY 6,
M A1 B AR ( Epinephelus coioides ) W, CTRP9 1%
IR 14 D) R 70 A B e A O A W 4 S B
TR PR o b E AR e JR B B A ek
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BT CTRPY Xyt F a2 B n I8 5 /E o B2
4B O CTRPY 3P 2 25 15 56k Lo R A
KMEFEATHEFE, A O CTRPY FEP 1Y) SNP 541
RV MR YOG R BEAT 0T 9, Xy CTRPY JE[H 2
5P IR 5T 35 HE il

Wi/ N 45 2 L B 5 A o A T g R IR A
PRI 2H 516k 73 A 1F , 72 38 4> SNPs fff iz 2L 4R 5] 26
TR T REEL ], R 2 e R 5 e S T REAH G .
ABIFFE T YO 7 16 21 14 X B £ A 5 B (K] SNPs
FTIRAE , 5 HARBT IR Y L K R A%, SNP 37
5 IL-6R91196-CC Fl1 CTRP9-35665-GG & [ %I
CTRP9-35665-GG A BIA] LUAE A K M Tl i
LR 7S v S R R A NG < S0 R A T i
R E A, 53 4h, HAO 255 % 8l = Ptk T 1
( Portunus trituberculatus ) C BIEEEE 2 H i1t SNP E4-
205C/T SHUIEHEINE A JCHE, Je A TT w] 5% fin
P T HE A S AR B AL s GUO 251 S e e 1
W g FEES ML A AE 11 > SNP, s i il
FFRIE T 5 4> SNP {2 T H 2 DNA Hl cDNA
AIRE S BB R ) BBUR A OC . S g AH O Ak A
1) SNPs FE7K 7 7 B v 1 0 T, B R R T 7K ™
vt 4 B B LB e

L5 FRTIR AT YOG K A i A DG
P[] L5748 SNP AT i 1% 5 ik, SNP iR IC
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Analysis of SNP loci in immune-related genes of two species of Vibrio
infecting large yellow croaker ( Larimichthys crocea)

SUN Mingjie' , ZHANG Na', XU Shanliang’, BAO Baolong', GONG Xiaoling'

(1. The Key Laboratory of Exploration and Utilization of Aquatic Genetic Resources, Ministry of Education, Shanghai Ocean
University, Shanghat 201306, China; 2. Key Laboratory of Applied Marine Biotechnology, Ministry of Education, Ningbo
University, Ningbo 315211, Zhejiang, China)

Abstract: In order to investigate the relationship between SNP and Vibrio resistance in immune-related genes
of large yellow croaker ( Larimichthys crocea) , Vibrio anguillarum and Vibrio parahaemolyticus were used to
artificially infect large yellow croaker. High-throughput sequencing, screening and analysis of disease-resistant
groups before and after infection; (1) 17 non-synonymous mutation sites of amino acid were screened from V.
anguillarum resistance group. A total of 28 SNPs were screened from the V. parahaemolyticus resistance
group. (2) The first-generation sequencing confirmed that the SNP loci was located on the 91196th of
chromosome NW_011323507. 1 that interleukin-6 receptor gene (IL-6R) was from G changed to C, the
proline was mutated to leucine, and the genotype CC frequencies of this site in the V. anguillarum resistance
and the control groups were 12. 5% and 0, which showed significant difference (P <0.05). (3) And the
35665 base mutation ( A-G) of the complement C1q/TNF-related protein 9 ( CTRP9) gene on chromosome
NW_011323975. 1 showed a significant difference in the V. parahaemolyticus susceptibility/resistance groups
(P<0.01), the genotype GG frequencies were 37.5% and 0. The results showed that IL-6R-91196-G/C
site mutation was associated with V. anguillarum resistance group, and CTRP9-35665-A/G site mutation was
associated with large yellow croaker against V. parahaemolyticus. Tt provides theoretical support for the
selection and breeding of large yellow croaker against Vibrio population.

Key words: Vibrio anguillarum ; Vibrio parahaemolyticus ; Larimichthys crocea ; transcriptome ; immune gene ;

SNP
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1. represents the control sample; 2. represents the diseased sample of V. anguillarum infection; 3. represents the disease sample of V.
parahaemolyticus infection
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Plate Symptoms of large yellow croaker infected by Vibrio
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