H43%E HoW AN - ¢ Vol. 43 No.9
2021 4 9 J Haiyang Xuebao September 2021

EAEE, B, 45 %, S ARG X A5 £ A S AT SR R SRR R SE R (1], WA, 2021, 43(9): 92101, doi:10.12284/
hyxb2021116

Wang Weizheng, Yang Lintong, Yang Erjun, et al. Transcription level of immune related genes of juvenile cobia (Rachycentron canadum) un-
der hypoxia stress[J]. Haiyang Xuebao, 2021, 43(9): 92-101, doi:10.12284/hyxb2021116

REMENEEEERERXER
FERIKFERIZBI RN

FHE®R, HHRA, B=F', #HmES, K, mEEY

(LRI K40, TR L 524088; 2. BT HEFE RN A 5 TR R S0 a GRTL), 777 L 524025: 3. )7 K
ESLARDRE S B A BR AW, ) 7R T 524022)

WE: VAR REM N EE a4 e o nhehPm, ¥4 e RETHEAREN (3.15£0.21) mg/L
i KR 28 d, | 2 A B R B B 3R A B T o (TNFa), 8 R L F a5 5 & & 3 (TNFAIP3)., & 41},
I~F 1B (IL-1B). & @M A& 1 % 1K 2 (IL-1R2). & 4 Ji /> % 17C (IL-17C) F2 # Kk 7 & & 70 (HSP70) % %
T ERAEGE FE HEREREFNEIRKTERELE, FRET: () EY 2 HHEF, TNFa f1
IL-IR2 £ EH # F K FRAEAME 1 dA 14d B RE ZERT B A (p<0.01), Hr 28 d U 2 5] & I 4
W E % (p<0.01) #1 B F T F# (p<0.05); TNFAIP3 % ffr 8 1 d i 41 B F # & (p<0.01), 72 ik 7d fv 14 d B
N 4 Bl £ A H B % (p<0.05) F2 4% & % (p<0.01) T B IL-1B & 28 1 d WAL B % T (p<0.01) 5 M B #
& (p<0.01); IL-17C 7 38 7 d #7 14 d B4 8 2 T % (p<0.01); HSP70 7 38 1 d B & 2 T % (p<0.05),
M8 14 d 7 28 d B 3 B F AR (p<0.01); (2) 7 AT JIE ', TNFo 7 IL-1R2 3 [ # 5 K F % ik & & B
M 1dAn28dE 8 #F T K (p<0.05), 7 i 14 d B W 4% B 2 & 1K (p<0.01); TNFAIP3 7 i 38 1d A 8
F F A (p<0.01), 72 38 14 d Fn 28 dBf 0| % 8 F T & (p<0.01); IL-1B 7 f7 A M 38 B &) X A AR B 25 B A+
(p<0.01); IL-17C £ fifr 38 7 d. 14 dfv 28 d &t W B 3 1 T %t BB K F (p<0.01); HSP70 % [H k3K B 4 b
F, FF T 38 28 d B 35 2| % (p<0.01); (3) # 7 i 4, TNFa., IL-1B, IL-1R2, IL-17C #n HSP70 # [ %
KKk E Al B B R B AR R E S T AR 4 (p<0.01), INFAIP3 £ 1 d i XA ERE F
& (p<0.01) g T, £ME 7dMm 14dat 25 5B AEAEF (p<0.05) it & F % 7 (p<0.01);
(4) 72 & )E &, TNFo 70 IL-17C 2k B % F KPR K EAHE 1d.7d f0 14d BB F T § (p<0.01), 7 ik
3 28 d N B AR (p<0.05); IL-1P 72 fifh 3 1 d o 28 d B 4% | 2 T 4 (p<0.01), £ 38 7d #0114 d i U
£ #F BEAL (p<0.05); IL-1R2 & ffh 38 1d.7d A8 28 d W 2 F T [ (p <0.01), 7 28 14d & 0| 2 F T &
(»<0.05); HSP70 £ F %k E & I8 1d.7d f2 28 d i 3 2 % T & (p<0.01). #F %4 Kk W, 28d 191K
e, FE ey e pEAENNERERAKTFRERERT M, IRk ENRKATHRIHNTEE
B RERE, IR ERE, AT ETaREFREE N,

KA. FE & RA; RR AR

HESES: Q786 MEARERG: A XERS: 0253-4193(2021)09-0092-10

75 B H#A: 2021-01-30; f&1T H #A: 2021-04-12,,

EETIE: W B Al e 438 B R B ™ Mr 3 AR A R B H (CARS-47); BT R 5 TR A L E D) B Bwi A
(ZIW-2019-06).

TEF B : 4B (1995—), B, T RAT M, EEFE I 10 R ifE K 37 48 B A &2 . E-mail: 1029588896@qq.com

B VEE WA, AU, RS MK B IR A B A A4 . E-mail: huangjs@gdou.edu.cn


mailto:1029588896@qq.com
mailto:huangjs@gdou.edu.cn
http://www.hyxb.org.cn
http://www.hyxb.org.cn
http://www.hyxb.org.cn
http://www.hyxb.org.cn
http://www.hyxb.org.cn
http://www.hyxb.org.cn
http://www.hyxb.org.cn
http://www.hyxb.org.cn

O EMEBCAF. AU 8 X 7 0 4 £ G AR Sk DY B SROK P SR IK R R 93

1 515

B AN Y U AERE A SRS B B AT i —
TR S 1 A B, AR A 5 i 07 ) 2 R, A IS 1Y
BRE 53 R 5 R A 8 RIS MR S g o S R e AL T
0 ASHUAE HD S S ARG () 5 — B B 2k, 75 R I AR
S0 DA R S 390 i 25 s D AR AR T - 50 ) 2 8 s o o
& 2R, a0 B0 1] 372 {4 (Pattern Recognition
Receptors, PRRs) X 95 5L A& AR (IR A T A 20 o 3 N
P 928 D) 70 57 % 4 2 s AR 7 A R S ) B T T
P B8 . A RN W O TR OGO, A
PR FEAE R AL AT . TP A0 M A
K 3 FP 2 B A0, S L 8UR a8 B = S W pLR &
PEANM A A R L T Ak B dme 247 A A g I 28 1 4 T
R SRR B o AR e g B AN S A,
e | i R ML 2 S Y S A Y,
TE G5 0 25 v 0y T 2 EE B A (B g AN AR AT AR
CUAH AR . B WA A . AR A 15 20 Ff A, 4 A 55, %
SR RIERS T L R A o SR D T 5 4t
JLPR - | RMACRIBE B R S5, ] e 44 G 2 A DI BE o

AR —Fh i ARSI MR g ER A
RIG, VB R KRB NI R Z —, X m A K
A BRE G BRI o FF2k R R TEAR AR R B v, 2R AT
Sy AR A A R, I8 T RE X 9% T R B LA 1, £E
2 RBFMENFET, PRiE, X TR, R
Je % B Ak 4. ( Oreochromis niloticus ) W 3% R G BA
FIT S A o A T O R 4 I AR e BV
(Salmo salar) %P A I KL K 5% 55K P26 58 = Y ARk
FIEIR DT 58 HE A 5 J 0 0 7R X 43 3k B (Sparus
aurata) FBIF5E L & B, AR AU 30 23 ) Sk B A
0 P P W g 3 7, DT R AR G 4 928 7 091, fly e T
UL, RS 2 n e g 01 8 BOR DG, ISR IR AT £
KA PE D RE R A S

72 W 411 ( Rachycentron canadum), R J& T 85 7E H 1)
AR R R 28 (A B, A E ), X RRAE
R T S1 iy SO i NG B 172 R £ e €18 | £ o B )
B oA o B 0 D R Ak A L PR B 58 AT
Gt 8 R, AR U2 i D) 638, il L
by DX R S8 Y DR VG A T o 5 b DX 34 SR A0, A A i
RGN AR =8 2000 59 538 ¢, HAp, & TRE
X 2 £ A g2 T THT ) R IR AR X IR =, A 52 56 = i A
FEJ 1 AR SN 42l 4y £ 1 U S 95 A G i IR B A 5T,
R T ARG AN A 0 S D RE Y 52, AR SC
DL 0 40y f0  AIFFE XS 42, AR SE00 G A i A DG ik

[H] Ji 93 SR 36 [ F o TNFa) |, iR SR 38 K F o i 5 56
F 3(TNFAIP3). H 4 Ml /% 1p(IL-1p). H A M/t =
1 5244 2(IL-1R2), H 40 A2 17C(IL-17C) FFAfR L
& 1 70(HSP70) 76 A [R) 41 23 (48 . P . Jigo 2 s )
FP IR B SRR AR AR I, Ay i B 7 A1 A 7 AL
PEOEILRE TR

2 MRSEIRE

21 LM

ARG T A AR N T EF M,
2019 4F 6 H iz 2 )7 A 4E 24 )R 4 A R 2N\ 863 i
HuJE, FE N 24 h WK IR0 RGER % 1R, WA A%
iR (50.44+2.78) g, /R K (16.87+2.19) cm, ] F77K
Ry (29+1) °C, ¥ ff S BEAE 6 mg/L LA I+, R K
28~30, pH i 7.8~8.0, H 2R JH 1, 19 K 5. 1= 8:00 il
T 4:00 510 B B EC A RDRL O AR ORI V2R W
FEITRABRA T 1R, 1 h 535 B ok Fn 2 i, s2 ik
FEURAT 1 K 1 F
22 REEZE

R A5 S 56 B SROKE 4l A 4 0 43 O SRR A AN
REMBA, S EHEAFIANER, BIMEEA
35 A, SEUR RN 28 d, AN IRA A &5 E
F7 309 1] — 2, A1 4TI 30 L I S A SRR B s o 7 (3.15+
0.21) mg/L (7K P-4k, Hofth S 58 52 A0 R . AR S
IE2H PV SRR LI T B A ORI K DA B IR T
S TEREAFRBH KA 17 7 55 R L W, g R PR
i R 246 72 /05 K R ) ke, R P ol T R A R 8
TR B 375 ik 80Tk BE W 22 3 mg/L 2 A, FE RO W
T IR/ INDL B K G SR R R, DA
ot A S 0 T i AR A A, S T Ak 2 0 2 7k (GB
7489—87) K M AK AR () 5 A B . e 4 AE SE B BT T AR
SN 3 2L 0 ik SRR B RRUE T (3.1540.21) mg/L, i 4R
Xof BE L 1A A B U M (6.18+0.24) mg/L., 5256 4% o
I S0 36 21 42 A 5T O (58.4443.03) g, IR K
(18.23+1.48) cm, & % AL 458 A i o0 (119.17+
5.80) g, /&1 4(20.94+1.32) cm.

SEEG A MAEARE AR 1 RSB TR 14K
FIEE 28 K PEAT HURE, H.[F] i BOW B2 RE 5 . BORE s
TEASKAG L S e 2458 o, fifi ] MS-222 F AT R IFE, fiFk 1)
U A P 1 R, R E 2 mL YRS B TR
R R, 12 8] 506 % J5 0 -80°C PKAR AR A AE I
23 S RNABREUKRRER

2 0 ) 0 45 2H BURE L PR TR A A S O (R
RNA #2HUR #] & TransZol Up Plus RNA Kit(Jt 57 4> =



94

MHEEdy 4345

G EYA BRA D) S BUAL 210 S RNA, S8 T 1.5% B
JIE AR FL, Dk R A e A 1R A 1 00 A S ) G o
PEFIUE B 5, DAFEECAY B RNA SR, AR 5 I 4% 5%k
7 £ EasyScript First-Strand cDNA Synthesis SuperMix
(b A R WA BRA FD) Ul 547 B 5k, 5 i
FiA cDNA.
24 5|¥igit

AR A S 00 2 O A 19 258 0 R 4% Sk 4 Bl
& 4 13 B 4 TNFo, TNFAIP3, IL-1B. IL-1R2, IL-17C,
HSP70 Fil N Z: % [N S-actin [¥) unigene. % NCBI #(#
J%& Blast o XF 56 41E J5 , F FH Primer Primer 6.0 % 11T4F 5%
5| ¥ TNFa-F/R, TNFAIP3-F/R, IL-1B-F/R. IL-1R2-
F/R. IL-17C-F/R, HSP70-F/R Fl S-actin-F/R( % 1), H
T2 5¢ 6 5 5 PCR(qRT-PCR) K, 45 41 A it T 5
3K, R 2044 B 5 W TR HE R A AR R R GA i
2.5 HIFEHH

fdi F GraphPad Prism 8 %% {4 Xf %4l i 17 4E &, R
FHWC X ¢ K 58 09 J7 ¥ AT 8O 22 S B T A b,
p<0.05 TR 2557 03, p<0.01 Fox 22 75k % .

3 4

3 REpENEEESABANAGERAXERE
FKFERIEHIE NG

AR S 300 0k 2 01 4 0 6 2] O 9 R G ik A A

®1 KHRFAASIAFT

Table 1 Primer sequences used in this study
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TNFAIP3-F TCCAGAATGCCTCACGGTGTC qRT-PCR
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Fig. 2 Relative expression of TNFa (a), TNFAIP3 (b), IL-1p (c), IL-1R2 (d), IL-17C (e) and HSP70 (f) genes in liver of juvenile cobia
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Transcription level of immune related genes of juvenile cobia
(Rachycentron canadum) under hypoxia stress

Wang Weizheng', Yang Lintong', Yang Erjun', Xie Ruitao'?, Chen Gang'?, Huang Jiansheng '*

(1. Fishery College, Guangdong Ocean University, Zhanjiang 524088, China; 2. Southern Marine Science and Engineering Guangdong
Laboratory (Zhanjiang), Zhanjiang 524025, China; 3. Guangdong Evergreen Feed Industry Co. Ltd., Zhanjiang 524022, China)

Abstract: To study the effect of hypoxia on immune function of juvenile cobia (Rachycentron canadum), the tran-
scription level of immune related genes were detected in gills, liver, intestines, and spleen after exposing to
(3.15+£0.21) mg/L hypoxia stress for 28 d. The results showed: (1) in gills, the transcription level of tumor necrosis
factor o (TNFa) and type 2 interleukin-1 receptor (IL-1R2) extremely decreased (p<<0.01) on 1 d and 14 d of stress.
On 28 d of stress, TNFa extremely decreased (p<0.01) while IL-1R2 significantly decreased (p<0.05). Tumor nec-
rosis factor alpha induced protein 3 (TNFAIP3) extremely increased (p<0.01) on 1 d and then significantly de-
creased (p<0.05) on 7 d and extremely decreased (p<0.01) on 14 d. Interleukin-1p (IL-1B) extremely decreased
(p<0.01) on 1 d and then extremely increased (p<0.01) . Interleukin-17C (IL-17C) extremely decreased (p<0.01)
on 7 d and 14 d, while heat shock protein 70 (HSP70) significantly decreased (»p<0.05) on 1 d and extremely de-
creased (p<0.01) on 14 d and 28 d. (2) In liver, the transcription level of TNFa and IL-1R2 significantly decreased
(p<0.05) on 1 d and 28 d and extremely decreased (p<0.01) on 14 d. TNFAIP3 extremely increased (p<0.01) on 1 d
and extremely decreased (p<0.01) on 14 d and 28 d. IL-1f extremely increased (p<0.01) at all stress time points,
while IL-17C extremely decreased (p<0.01) on 7 d, 14 d and 28 d. HSP70 continued to increase and reached the
maximum on 28 d (»p<0.01). (3) In the intestine, the transcription level of TNFa, IL-1§, IL-1R2, IL-17C and HSP70
genes were higher (p<0.01) than those in the control group at all stress time points. TNFAIP3 extremely increased
(p<0.01) on 1 d and significantly decreased (p<0.05) on 7 d and extremely decreased (p<0.01) on 14 d. (4) In
spleen, the transcription level of TNFa and IL-17C extremely decreased (p<0.01) on 1 d, 7 d, 14 d and significantly
decreased (p<0.05) on 28 d. IL-1p extremely decreased (p<0.01) on 1 d, 28 d and significantly decreased (p<0.05)
on 7 d and 14 d. IL-1R2 extremely decreased (p<0.01) on 1 d, 7 d, 28 d and significantly decreased (p<0.05) on 14 d,
while HSP70 extremely decreased (p<0.01) on 1 d, 7 d and 28 d. The results indicated that immune genes of tran-
scription level in juvenile cobia showed significantly change after 28 d of hypoxia stress, suggesting that long-term
hypoxia may inhibit the immune function, cause intestinal inflammation, and increase the risk of pathogen infec-

tion in cobia.

Key words: Rachycentron canadum; hypoxia; immune gene
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