. N ‘\\ AYY AYY
%29 %5 2 W HEREER Vol.29, No.2
20204 3 H JOURNAL OF SHANGHAI OCEAN UNIVERSITY Mar., 2020

MEHRS: 1674-5566(2020)02-0171-09 DOI;10. 12024/jsou. 20190302560

B 5 & IR SE B F (nfa) R B 24K (infrsfla) B2 40 & 098 5 2

lﬂ{i%a I}/if\)d%j%a gK b?ﬁ, EEZE/M, %
( LR K S drebe , Bl 201306)

W, 4 A

B 2 MRIRSER T (tumor necrosis factor, Tnf ) £ Jy B % (Y SAE IR, TEHRT TN B A5 25 IR LA i PR i
e (0 40 A5 7 T P T A P o X R o A R A SR ) 0 R T I, O R T SO RE
PCR i ARAHT tnfor S H:AZAK [ inf receptor superfamily (infrsf) member 1a] 78 B BEFIISATE Fh A 3k, SEIRZE R B
71 stnfoc FI infrsfla TEDE D 4 AU A7 3 B3R5k 0 IR 20 (lipopolysaccharide , LPS ) FI S ILTY 2-58 a1 12
 polyinosinic acid-polyeytidylc acid, poly 1+ C) | AEAS RS P IEFUIMEF i 1 mfrfTa 52635 . ISV B A
A MR (Aeromonas hydrophila) Y RE 5 , tnfor 7R ME (48 h A1 72 h) FIEFJIE (72 h) 35k B 2% TH
infrsfla TERRINE(48 h) kKA BFE Bl RSB 5 Z B A ( Edwardasiella tarda) (Y 3RE T B
HIE ) ennfor 305 S0 35 M, ELTE RARAE 1492 2 D0 58 S B o 5 emfrsfT @ FEDNERHUE RS JUE (6 b A 72 h) A WL B3
B 7 ML BF (spring viraemia of carp virus,SVCV) JEYLBE L )5, info Fl infrsfla T8GR IK A 2
FIb s HARREGE 1 ~T d IR infrsfla SRALERF R KPR SR . SEIREE R confoc T infrsfla TE £

ARG v A0 R R T R AR BRI

R BES AR BRIRSEIN 75 BRI 752 OB AR a; 3055 A5 J67E

PESES: So17 XEIRERS: A
Af9ed TR HE Rl 7 ( tumor necrosis factor, Tnf ) J2&
40 4] CARSWELL 45 76 iR A i (BCG) 1)
/NEREESS LPS Y I3 rh 23 2 0 —Fh RE 8 A% 1 b
e 2 L s £l A Ay Mo R 4 2 BRI AR 1 4 B 1R 7
ZAE MR R YT, Tnf ZEHLAR B B 18 B AT
JO7 A 40 0 5 T LA B A 4 ol e e 200 i
R E AR Tof 58 28 805 40 M i
Pt AR KA. BT Tof 2K %K
Ji% ( Tnf receptor superfamily , Tnfrsf) 7 f5 25 B #E 3]
YRR T M B R A E A 29
/™ Tnfrsf 1§ 51 , tinfo Y15 515 5 B Tnfrl (Tnfrsfla)
8 Tnfr2 ( Tnfrsflb) P2 K52 . Tnfrsfla JLF
FERTA A 255, 1T infrsf1b AR F 75— Loy
A Rik, Tnfrsfla fil N & A — DA SE T
45¥58 ( death domain) , B Tnfo T J5 REWE 1 55
FiFE AT, 8 NF-KB fil INK/SAPK 142 fi

i A 2019-03-19 &E B 2019-08-23
EE£WH: BRESVAITRI (2018 YFD09003024)

PEAN 5, 95— J7 T, Tnfisfla il 4% 94005
Tnf 2R HH A6 T 25 #4 38, ( Tnf receptor-associated
death domain, TRADD ) I Fas #H JCFE 1= %5 #4 Ik
( Fas-associated death domain, FADD) 4S04 1=
VA5 5, WIS caspase 3.6 F 7, 75 T 40 i A
-1 5 Tnfrsfla #f Eb, Tnfrsflb H 753405 &
TR R

H A mnfa FERTEZ Fh 2 h 15 3] T 5ok
Yot kg SR, 2K Y infa FE IR S5
SFLa PR IR R A — B B P A B
Tnf M M9 SLREFAE™ 5 1) L, £8.58 Tnfo 15167,
P Tofo 7EEYFNEE EAATEVFZ M Z
B, S S ] Tufo TEALER E1 T AR 6
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G Tfo 6 40 R G TR IR R B S
Lk OB F AR G DA P P T A
UK B L5 # 1Y) enf B PR RECBR 5, T 0 B T 1Y)
Sy Ik 3 0 5 90 B M #0006 L RE S ( viral
haemorrhagic septicemia virus, VHSV ) Fll {4 4L 4 1
1l #% B TRAEJGRE (infectious haematopoietic necrosis
virus, THNV) fE 5 S mfa 36152, AWFoT
HE I TE S S e R A J5L, LA LPS N
iR 2% & AL [C# ( Edwardsiella tarda) | 840 F
W& 7K S AL T (Aeromonas hydrophila) \poly (1:C)
FE8 25 5 5 1L GE 5% 7 ( spring viraemia of carp
virus, SVCV) X B 5 £ tnfor F1 infrsfl a TERIELSE
(B MEFNIUIE) A B 3805, i — 0T 51
725 20 R i 2 SR P SR8 S oy AL B Bfi
1 MRS T
1.1 ##
1.1.1 sZ83h¥

AB i ZR A RUBE S A b E R RS B
TR A AR TS T B 0 G R v A S 0 = B
DRI AR L 28 CHFE 1 M. A shysi s
S HEP S INRGANEEP SN a7/ MR (N g2
EMIFE i i v R sh SR g B &
HZALE
1.1.2 EERFIREIR

KIGH B DHS o J8 52 25 40 Mo W 35 3 JE 5t 4
REEWHEARA R, SVCV i o E R0 5%
BEAK 2L A RS T B S DR i 0 SR 5% R
AT i R 2 B 5 e 2K AR 2R W BE 58 i 168
BRI 7 g K BRI iy rh R 5T e
KA R B 2 B AR R %
113 20

ExTaq Mix, PMD19-T FiI DNA marker 5 H
TaKaRa 73] ; UG BE A DNA (0] i3 5) 60 1
H Omega /3w ; 5 N /5 F Qe B [ 2 46
k23R AT B 7] 5 Trizol I [ Tnvitrogen ; ¥ 4%
SR £ [ Hifair® [T 1st Strand ¢DNA Synthesis Kit
( gDNA  digester plus ) | Fl ¢PCR i | &
(UNICON® gPCR SYBR Green Master MixqPCR)
W B F 2R A R A iR 2
(lipopolysaccharide, LPS ) | & UL H f2-R Il H 2
[ polyinosinic acid-polycytidylic acid, poly (1: C) ] .
IR 2% vh ER 75 WKk ( phosphate buffer saline, PBS) Fll
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[E] & 7K FH iR 2, B F A iR 28 (3-Aminobenzoic acid
ethyl ester methanesulfonate, MS-222 ) 4 H Sigma
NG
1.2 Fi&
121 B s e

BES A (ALY 3 em (A2 0. 25 ¢) 11 28
CHRMAG P 1 AH SLET 1 RAFIERE,
Bt A AR 0. 05% MS-222 [ 7K H g A7 BRI
R TESRE 10 L B B0 i, 73 51 7R AN [F] Y i
[F1] o figf | BRI R IE AL DRI L T 1 mL
Trizol 1, FIZH AL (QITANGEN) Wi , ikt . T
- 80 CUKHItRAFA I
1.2.2 5Bt 5 5K

MR & 15 [ 57 A M) 45 R A5 B 0 ((National
Center for Biotechnology Information , NCBI) {4 ¢
N B BEE 1 info( NCBI B 55 : NM_212859. 2)
N tnfrsfla F R (NCBI % 5% 5 . NM_213190. 1) Jiji
e A gt X BT N & 1 A0 5 1 00 T Ao ik A
P, TP EE B PCR(qPCR) 700 (% 1) o 5l
Y6 ORI RO P ol b v 2 AR TR BR A
Al 5E Mo
1.2.3
vaxin

IR 30 FEAdRRBE A, BEAIL 2 A 3 40, B4 10
Rt il 70 I 23 0SB I LI B | B Bk A
JFH L, BT 1 mL Trizol WK, 1A U R4
fBHE 2 min, FJ Trizol 3 ] $2 B &L RNA, $2 I/
Hifair® [ 1st Strand ¢DNA Synthesis Kit 133 B 3
# cDNA Bitit, H qPCR K0 mfo Al infrsfla 3
HTEA HA R RIB L
1.2.4  LPS 1 poly(1.C) Hll #5256

RS AL BT ME A PR 0L 1. 2.1 9, 23 31 10
pL 100 wg/mL LPS 5%, poly (1. C) X &Kt JE TR
FETEAE 2 X BRI TS 10 wL PBS, AETES R
12.24 48 F1 72 h 43 531 WG BEE 0 B JUE , 50T 1 mL
Trizol o, BN s 3 ANMEW R A,
BAFEAN 10 BAaHLIR G, ARk
HUE RNA, 4% 4% B8 Hifair® 11 1st Strand ¢DNA
Synthesis Kit 4545l % qPCR BL4R, qPCR. {41
infoo F1 tnfrsfl a FEPI A FRIRIE O o
1.2.5 R R R 525G

B8 52 2 A2 2T B DA — 80 °C A Hh X
A Sk PR HCD B BORA 1 mL RS R R

BE bt info FI infrsfla FEN A4 LR 5



2 1 HAEE, 55 B A MR IR T (info) S HL3Z 08 CanfrsfT a ) Iof 22 41 T A0 75 B UL 1) 2238 173

R FREL(TSB) 28 CHRGTEAL 2 h, kP
M (R EE R R B IR 35 95 2k, TSA) |, PR 58
R, i1t DNA {2 5§ B 50 & 1 (gyrB) Bk
(F D)UY K HYER TSRS 1 mL TSB 5373
WA 28 CREFRAR R 160 v/min iz 7 55 5 1 14
Fi B 12100 B2 4 20 fif TSB By g B rp  TERE SR 46
RTG53 2 0Dy N 0.6 ~0. 8,4 000 r/min B
L5 min, 55 FZIE W, TS PBS PR 13,
A5 mL PBS BP0, I ] PBS i B, W R
FEREER 107 107 10 77 F1 10 7%, 43 B EL 0. 2 mL
TR AR, AR EE 5 AN (4 PBS BT
BRI 4 CUKFE) o HUEVRELAE 10 ~ 100 Z [A]
AR AT T, 150 IR e ol 4.6 x 107
CFU/mL, 220555 5356 U e HANBOE 1Y 0 Wk
R AR v S 2 0 A I i Y SR
Mo B0 WL AR N 10 MY (4.6 x 10°
CFU/mL) X 5 f k47 I s i 5, X BR 2 33 5 A
[FIARFLY PBS, #E 12.24 48 1 72 h B} HUE kA1
JERELE L, A 1 mL Trizol H, $2HUE RNA 4 #]
Hifair® [I 1st Strand ¢cDNA Synthesis Kit 15t H] 35l
7 cDNA B, FIHT PCR A tnfo FI infrsfla K
FS RSP
1.2.6  FE/KS B0 R 5250

SCORHTARFRTEDL 1. 2.1 75, V& T80 o
PR AP BRIA] 1.2.5 5, JR10 pL N
4.5 x 10" CFU/mL B K < B M0 T, W Bt 5 fa
ARG R S, X B AT 1 S AR RIS FR Y PBS, S2 563t
TR I 2 fh R R ] S IR R . 7R 6.12
24 F148 h WS IEFIAE L2, A 1 mL Trizol
Hh HEHUE RNA #5218 Hifair® I1 1st Strand ¢DNA
Synthesis Kit Ui B 5 il £ ¢cDNA #4lg , Fi| f§ qPCR
Kz enfo F1 infrsf1a &R )55
1.2.7 BRI B AT 95 75 S e S 0

SEESHIALFE DL 1. 2. 1 7, B AR AR B E A
JE I S 10 L ¥ EE N 1 x 107 TCIDy,/mL ¥
SVCV % BEZH HIAH RMAFR i) DMEM 4b B, 52 56 20
FAEIRGY 5 d R BEME 72 I i O, B R
IS . e 1.3.5.7 F 15 d BB kA
JELHZY, T 1 mL Trizol Hr, $2HU S RNA, #2 HR
Hifair® [I 1st Strand ¢cDNA Synthesis Kit i3t H] 35l
%% qPCR #iAz , qPCR K5 tnfor F infrsfla HEPA )
FIRIE

1.2.8 Ot BE LB

R A D] 79 2 it O 98] 352 A A0 DR 20 7 97
Bt Es 8 71 PCR 519 (55 1), H] ExTaq fiff
P R B, SR HHEEIE DNA (B (7™ 4% AR
Omega 2% m) i 7 & 3L B 45 48 /E ) , F Nanodrop
2 0008 HIE 24853 6 96 B i1 ( Thermo Scientific )
I 5E LR , HEAT 10 A5 IR ZEM RS 8 DRI . R
JH75E SYBR Green A% R e €5, 75 12: I & KL A (1) Ct
{H (% H8 UNICON® PCR SYBR Green Master Mix
UL A R ME ). qPCR 7E %% O & i L 3
LightCycler® 96 (Roche) 1T, BT 1 MG
.95 C/30 s;40 PMEH AP 95 C/5 5,38 k
62 °C/30 s, ZEH 72 C/10 s;1 .95 C/10
5,65 C/60 5,97 °C/20 s, LA log,, (¥& D1ER) ki
AR, CE S HNAR R AR B bn B AN 2 58 ]
( Elongation factor 1 alpha,efla) BfRER 2k, 11
SRS 2 5 X B4 mRNA £ DUEL Y E R (fold
change) , ] T K 30wk 64T 70 A S 18] 22 S M
ZRE P<0.01(H " F/R)M P<0.001 (H""
)RR EFBEMERNRE. KM
Graphpad prism HPEFEAT &R il 41 A2

2 %

2.1 BISf& tnfa.nfrsfla BB R R IEDT

ABEFEE R eofla NS BE N HEAT 90 5E i
SrHT TR E R BRI X Rk (B 1) . 45 R B
7 tnfoc Tl infrsfl a 55 PR 7E (g B BE 15 £ 19 B L I
JIE BEBR o EAIE 6 SR A 0K s info BE
PRI i R0 19 2H 2R v 38 38 B AR AR, 7 ' D |
FERR 3 ML PR R IR, mfrsfla TEFTA A
LU RIR Y B 5 T mfo, P RS R IX
I o
2.2 LPS F poly(I:C) %l # £ 16

AFFE A 10 pl 100 wg/mL LPS 5§ poly (1:
C) XoF IR b £ AT I JS 3 40, 7 12,24 48 F172 h
SEUVLIE A U, 2¢O 5 BRI e AT anfrsfla Bk
I ZRIBTEIL (K 2) o 45 R B, il id LPS Hil i
Ja , BENE nfa FIELE 24 b FIT2 W B R R
JIE tnfo FEiRK7E24 hA148 h FRE (HAE 72 h 3%
BTt BE mfrsfla FIR AR 12 h AHXS TR HRAL
ETRT 7 A% BB IS R R MUNE mfrsfla 23K BR
24 h BT FEA, AEH A B[] S B E TR
TE poly (1:C) FHUS , B NE tnfo 75 BT A BURE 15 ]
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SR FUR G IRE infa FRFERK 12 h F172 h infrsfla FETE YL ATIA (12 h F1 24 h) Z 540
BFE EV,E24 h f148 h BE T, BHE #7648 h 172 h BETHE.

2
E 0.20 =5
S ~
b I %
%5 0.15 Wi 4
R g
?’?: .‘P'?q_‘ 3
ES0.10 £o
=% £5 2
El 8 E'%
s & 0.05 =9
4y © e 1
I3 n &
= O ‘b Zﬁ
2 0 I | 1 pe— S0 0
E; 1 2 3 4 5 6 =z 1 2 3 4 5 6
2 HE Tissue E H Tissue
(a) = (b)

LTI 2. 685 3. Bk 4 U 5. 0T; 6. 1
1. Kidney; 2. Gill; 3. Skin; 4. Spleen; 5. Liver; 6. Intestine

E1 D& imfo 0 mfrsfla BEEREARRALATHRIE(n=3)

Fig. 1 Expression of tnfa and tnfrsfia in zebrafish tissues(n =3)

Yok

80 10
o 60 3 BjE Spleen . [ {JQHE S]j:)leen
%’ 40} B3 HME Kidney %’ sl = B 5 Kidney
5 20 = 3 ;
o o 6
z ! s
3 * *
& & * .
& o2r al
il 1 E 2
e Wo1H -
0 0 | s |
12 h 24 h 48 h 72 h 12 h 24 h 48 h 72 h
LPSHIl ¥ LPSHIl ¥
Time after LPS injection Time after LPS injection
(a) tnfa (b) tnfrsfla
CJEAE Spleen
5 ! . 607 3 Mgk Spleen ,,,
o BB Kidney = , .
& * @ 40| @ HHE Kidney
2 £
o - *
— — e
o o
= = 5 *k
=] ® 4
& £ 3
1
0 ——
12 h 24 h 48 h 72 h 12 h 24 h 48 h 72 h
poly (I: C) # ¥ poly (I: C) %l ¥k
Time after poly(I:C) injection Time after poly(I:C) injection
(c) tnfa (d) tnfrsfla

B2 LPS 70 poly(I:C) RIHB D &5 tnfa 70 tnfrsfla FERRREFD 15 BE B RIZ
Fig.2 Expression of tnfa and tnfrsfla in spleen and kidney after i. p. injection with LPS or poly(I:C)
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24 L, 45 B IR IR SEIN 1 (tnfoo) B2 (infrsf1a) B2 240 1 RS 7 TR 1) 3k 175

2.3 REZHEELREBRIE

FHWEE A 4.6 x 10° CFU/mL 1318 25 % fli 4
P T TR RN T S B0 #10 (10 ), o) HR 2 7 55
FHIFARFRR) PBS, 7E 6.12.24 F1 72 h HUE fEF1
LR, 5 S BRI tnfoe N anfrsfla 3 PR
FeIk AR, AR 1 B D o T
R 2] info ()35, HAE B NEH info FIATELS
AN [i) 5P S 2 R, FE 12 h FEm ik 1000 £
tnfrsfla FEPITE R FNE IEH 6 h 172 h Yy @
B FEEE VR ARG R T UE , 7E N
e FIRREEOR 1600 £, TLKI 3,

15001 gy Bk Kidney
%
g
%k
S 1000
el
S
=
& 500
# %
W .
0
6 12 24 72
IR 28 2 pE AR I B R L R I R /h
Time after E. tarda injection
(a) tnfa

2.4 BEKSEHMERREIRE

F 10 pL % JE K 4.5 x 10* CFU/mL [y #g 7K
SR PR I T S B S A, 7E 6,12 .24 F148 h HL
B ARG IE 20 21, 29 A I infoe F infrsfla
FER P FRIRG O, 25 L RN AE YL 24 h F1 48 h
J& , tnfoc BEPITERGUE Hr 338 K7 i 2 3R, 78 B
HA 48 h A i B 7RI b B A EGE R
TAEEME Y bR A5 5k, e RAUNE Hh fe v ( B 18
%) o infrsfla BEPITERUIE (12 h) FIEFIE (24 h) A
W2 B FEMUNE A R R RAR A, R
REEHOE 8 15, WK 4,

2000 " O AE Spleen

1500 it BB ¥ Kidney
= M o

*k

[S2]
(=]
o

ZRfEH Fold change

O~ N > »

6 12 24 72
IR F LA KB RGBT /b

Time after E. tarda injection
(b) tnfrsfla

3 REZEELRBERLEHUDET, mfa(a)F mfrsfla(b) B E R IEF S RE I FRIE
Fig.3 Expression of tnfa(a) and tnfrsfla(b) in spleen and kidney after i. p. injection with E. tarda

2.5 SHERSNERSBEIR

FH10 WL ¥ FEEN 1 x 107 TCID,,/mL i) SVCV
I BRI T SR B B 8, 23l 1,357 A 1S d R
RO R IIE 2 21, 9008 FE A T enfor B enfrsfla

28 [ Mk Spleen
Eﬁ 90| B BHE Kidney s >k
8 .
Q
) 15
S
=10
=y
& "
iy b
& § =
6 12 24 48
g K S SR v R e J5 B[] /h
Time after A. hydrophila injection
(a) tnfa

FEHM R K, LWEEHR RN AT T mfa
infrsfla FEIRAEH 1 ~ 15 KITA W] I, T
Hinfa FR RAEE 1 KTV infisfla FRAES 1
K3 KM 15 KAWIE B, LA S,

15 3 i Spleen
gb B8 5 Kidney
3
S 10 £
=
e
§ 5
IS
. e
6 12 24 48
W KA o R e J5 B[R] /h

Time after A. hydrophila injection
(b) tnfrsfla

4 FEASERBERERDERT,mfa(a) 0 mfrsfla(b) B E RS BE B RIX
Fig.4 Expression of tnfa(a) and tnfrsfla(b) in spleen and Kkidney after i. p. injection with A. hydrophila
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25

25
3 Mgk Spleen
*k

20 B8 5 Kidney

ZR{%¥ Fold change

1
0

1 3 5 7 15

#1759 B LR o B SR Y JE B ] /d
Time after SVCV injection
(b) tnfrsfla

5 BERSNERSBRARDER,mfa(a)f0 mfrsfla(b) B E7ERRREFN S BEF YR E
Fig.5 Expression of tnfa(a) and tnfrsfla(b) in spleen and kidney after i. p. injection with SVCV

. 3 MJE Spleen
2 20| ** - B8 5 Kidney
=
Q
- 15
S
=10
&
3
ok 5
Hd (1):
1 3 5 7 15
18 255 B IR 9 R L J T ) /d
Time after SVCV injection
(a) tnfa
3 9he

C A BFTEEE SRR, 2K mfo SERTEA R
AL B 2L KT BN info 7E
fiy £ rp 5 20 BURY SRR TR AT B b 2R PRI
AHFFEAHT T BE 401 tnfoo F infrsfla e PR 75 fil
R LS 1 3 k5 0L, % B infae B infryfla
FEIEH 0 A 20 (B I L | R K | BT O A
Jr) v 24 5 2 R S 5 d e R JE TR 4 LPS [ poly
(1:C) ZHTE A AT 45 anfac F1 infrsfla 16505
HAP AR AE PR 22 5 . LA R
FHIBE L f Tnfoa F1 Tnfrsfla 215745 3 b5 60 20
TR T L Y BT B o

WA RS A infa FEP, 730 infa 18
AR A K fE3d 2 20 4EHp, mfa FEIH 1Y
FIRGEN T BORAMBEFE 7 HR et Rk
BB A 3 3% 107 28 400 T R 7 I A I 28 22 S
PE A 2 AU tmfor SER s BATES 467
50 pg/mL LPS 43 7 d FYEEE IR, BRI 5=
tnfoc F IR TR 3 30 o M Js 1 A R A B 1) 11, LPS g
73 info Ml mfB 1K, BAERIB 4 h 5k 5w
W, ABIEGE K B, BE B LE T 5 LPS Al poly (1
C)Ja, B HEFIREAE (Y nfoe B enfrsfla FEIRW] I
T, LPS Fl poly (T:C) hy 2 f 248 125 F1p5 755 i A
* 4 T #5 # ( pathogen associated molecular
patterns , PAMPs ) , K 58 .75 B AT TRE LG Toll
7K (Toll-like receptor, TLR) , i JHC#EM , BF 55
1 info (1323552 B LPS il poly (1: C) 26
Toll 2Pk . CABITE™ ], A fE i
A poly (1: C) #y TLR 3 {& (TLR3 F1 TLR22);
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TLR4 TEMFFLE AR50 LPS ) FE 2244k (H 4
2 TLR4 JR LPS 454 Jii s .

RS K IBE S info X A, hydrophila
E. tarda RN BIFHEEZE R, A, hydrophila 1E
B EFIRGUIE b enfoc (923K TETESY E. tarda
BE St B HEAY tnfor 3205 025 38 T, (EL AL
f nfor 3R 5E AN (40 4> PCR JE ER P A I
AR, HE KR REL #40, PURCELL
S PUAE R R ER B R Y A BE 2 # P info
AR WAL, A, hydrophila 35N
J T E. tarda W) AT 3 TS 3240 DN S5, O i
RSN TRT , #1258 anfor 2 75 78 1AM A 200 A
ead 7 52 B AN [a] 8 422 040 5 B ik — 2P i AF 5.
FAN infa ¥ A. hydrophila 1 E. tarda )3k 7%
UL ] BB i SRR A G

tnyfor LEVRAEAE T2 002099 B IR AL A S SO i
PR REIEFEENEM . fEWRaERs, a2k
mfo FIRF IR EH, 2008 1% Ju vk g e IR
%% 9 7 ( infectious spleen and kidney necrosis
virus , ISKNV) g B P H1 1 e ifn i 5 B ( VSHV )
AE G 4% B RS EE (THNV ) a5 3 4
F tnfa FkT0P S SR, FEA SR B, SVCY
L BE S (1 d A3 d) | EIERTE I infa
Hlinfrsfla FERN BB R I W2 B, X Legh R
UEBH enfor 7 0128 N 25 5 7 SRR 14 S 5 S oz R
HARE EERE

25 LIk, 02 info ZEARAEN S D 5T A R B
el RE R HEE EAR . AW L T
PEEy A tnfoo S A2 infrsfla X525 20 B AT R
YL SRR LGSR E— P FY Tofor S H
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L, 45 B IR IR SEIN 1 (tnfoo) B2 (infrsf1a) B2 240 1 RS 7 TR 1) 3k 177

32 Tnfrsfla B EHEE , B WTHAR FHPLEE (5 530 #%
e 1 B AETBIL ) B9 5 e

S 3k
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Expression analysis of zebrafish tumor necrosis factor ( tnfar) and its
receptor (tnfrsfla) in response to bacterial and viral infections

TIAN Jiayin, CHEN Kangyong, ZHANG Chang, SONG Yunjie, GAO Qian, ZOU Jun
(College of Fisheries and Life Science ,Shanghai Ocean University ,Shanghai 201306 , China)

Abstract: Tumor necrosis factor (tnf) is a pro-inflammatory factor and plays an important role in immune
response to bacterial and viral infections and clearance of infected cells. In this study, zebrafish were
intraperitoneally (i.p. ) injected with immunostimulants, bacterial or viral pathogens, and the expression of
tnfo and its receptor (tnf receptor superfamily (infrsf) member 1 a) was analyzed by real-time PCR in kidney
and spleen. The results showed that infa and tnfrsfla were constitutively expressed in all the tissues analyzed.
Lipopolysaccharide ( LPS) and polyinosinic acid-polycytidylic acid (poly(1:C)) modulated the expression of
infa and tnfrsfla. Intraperitoneal injection of Aeromonas hydrophila led to significant increases of info
expression in spleen (at 48 h and 72 h) and kidney (at 72 h) and that of infrsfla in spleen (at 48 h). In
contrast, in fish i. p. injected with Edwardasiella tarda, the tnfa expression increased significantly at all the
time points whilst totally inhibited in spleen. Increase of infrsfla expression was also seen in both tissues at 6
h and 72 h. The expression levels of tnfa and infrsfla were significantly elevated at the early stage of infection
with SVCV, with that of infrsfla detected significantly higher in kidney of infected fish than that in the control
group throughout the infection period (1 =7 d). The results indicate that infa and infrsfla play important
roles in immune defence against bacterial and viral infections.

Key words: zebrafish; tumor necrosis factor; tumor necrosis factor receptor superfamily member la;

expression; bacteria; virus
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