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i OE o B R4 & 154 KB Edwardsiella tarda % K A, 3 M HE Aeromonas hydrophila 4% 3k
B Streptococcus iniae Fa Bt & X ZF8F 1% IN & A& (channel catfish hemorrhage reovirus, CCRV) 3t 5
B SLRER Ictalurus punctatus #E4T R S8, IR /5 Oh,12h.24h . 48h.72h #= 7d 5 3k B . % AP IR
Fa A, kA B2 % PCR 7 k#m 7 TLRS f» TLRGSS A A EiX 4 A e ata by P oy ut = 24
FEETCNEREIRIAER LHER LG LR, ERAVN BERAFREAZTHERAGRS I 2
TLR5 #o TLRGS 52 29 LRk iA A PR R4 E 12h 5 TLROS AL FPH AL LAETRA S
F.oEamamtit s T 13248 (P<<0.01), EAEEKAERE G 24h B TLR5 #= TLR5S #&
HERARF LA MG H I TET ARG THEALR, M s LEEFHINEFELE TLRS &2 TLR5S
AR AKX PRI THRGPHER, TRISBAL P AL TH, E&FE 12h ey d, TLRS A H &
ik FAA B 0. 017 42 (P<<0.01),d TLR5S & B & ik ik 5 %K. AU A AT B 2089 0.01 42
(P<<0.01), WARR AL KA, TLRS £ ¥ 69 ik L E R K, ™ TLRSS £k B b o) Rk %
MR R e R R B AR R ALK E 12h 5 TLRS £ PR A X T 53T 50.4 45 (P<
0.01) #= 14.8 4% (P<C0.01),TLR5S £k B P ey ik T4 % LI T 52.84% (P<C0.01) #= 132 45
(P<<0.01), ALz Rik—FiE T TLRS A= TLROS A W A3 & X AL X LE R Bt ¢ X #
FEFEZZOERN R ERBREEZIRPERANET — T AR FFHfoRm R4 FMH,

X5 Bt % L R.49 LR op 3 TLR5 TLR5S AP ki Ja JR.
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ABSTRACT Expression of channel catfish TLLR5 and TLR5S genes in the head kidney, in-
testine, liver and spleen were analyzed by quantitative real-time PCR method at 0 h, 12 h, 24

h, 48 h, 72 h and 7 d after infection with Edwardsiella tarda , Aeromonas hydrophila , Strep-

R [ RBR A E T H (3087194 1) I H B 24 U3 A B3 100 B 2L [7] 9% Bh

* WIRAEE . E-mail:shazx@ysfri. ac. cn, Tel: (0532)85844606

Wk H 91 :2012-04-10 54332 H 1] : 2012-04-25

EF RN 2 1985, Lo W H R AR, F 2 i fa R A OCHE I WFSY . E-mail: limin1104 @ yahoo. com. cn, Tel : 15806571726



55 25 f%E L BEE UREEN TLRS A1 TLRSS 36 B 76 A R B S R 1Y 3 8 45 1F 31

tococcus iniae and channel catfish hemorrhage reovirus (CCRV), respectively. The results
showed that TLR5 and TLR5S mRNAs were largely up-regulated by E. tarda and S. iniae and
the most significant increase of TLLR5S gene expression occurred in head kidney 12h after being
challenged with S. iniae, which was 132-fold higher than the PBS control. After infection with
A. hydrophila, TLR5 and TLR5S showed up-regulation at 12h and 24h and obvious down-reg-
ulation at 48h to 7d post-infection. TLR5 and TLLR5S genes expression were suppressed by in-
fection with CCRV in most tissues. In spleen, the expression of TLLR5 was 0. 017-fold while
TLR5S was only 0. 01-fold compared with PBS control. Among the four immune-related differ-
ent tissues, the expression of TLR5 and TLR5S showed significant up-regulation in intestine
and head kidney. For example, after being challenged with E. tarda and S. iniae, at time point
of 12h, the expression of TLR5 increased 50. 4-fold and 14. 8-fold respectively in intestine,and
the expression of TLR5S increased 52. 8-fold and 132-fold respectively in head kidney. All data
suggested that TLR5 and TLR5S were involved in the immune response of channel catfish a-
gainst the intracellular bacterial and virus pathogen in a tissue-specific and pathogen-specific
manner, and further confirmed that both of them played significant roles in the channel catfish

innate immunity.
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Toll #3Z & (Toll-like receptors, TLRs)f&—25 9k ¥ B 2 i)k B AR 21 51 32 & (Pathogen recognition re-
ceptors, PRRs)  7EAE YL Y 56 K o gie S gk A Ve fe e vh R 4536 | AE 0. TLRs PRI Ah X 5 — Fh S i
Toll % H [ WM 144 (Medzhitov eral.  1997:%%  #l% 20100, A MIEAZEH EIE —A 558 Toll & H
AHLE) TLR-TLRA DIk R RI P FF g 2 Fh TLRs 4% 8% & B (Doyle ez al.  2006; Akira ezal. 2006), &%
Mk TESY P E S AW T 21 FAR B TLR 524K (Roach et al.  2005; Temperley et al. 2008), TLR
FE R —Rh 1 RUES B AR 11, LS54 0T 43y B A0 XL B B X R P9 X 3 & 43, L A0 X & & 52 2R 55 &2 )7 51
(Leucine-rich repeats, LRRs) i N ¥ , HoAE F & 1R 505 JR 4 4 A= ) 26 17 i) PAMPs (Pathogen-associated mo-
lecular patterns) ; 5 B DX & 5 2 B U2 . Ml N X AL & A S FLE A A2 -1 Z R AL- 1R [R IR TIR(Toll/inter-
leukin-1 receptor) T EI . fEE N 155 11E F (Means et al. 2000; Rehli 2002; Seitz 2003), TLRs 4
)07 3k T A FOR R A L SURI At B v, FE A SRR 43 R aA T A 4P 0 A B3R5 T B bk U 240 A L 6 A 4
M K2 B 2R 40 Y (Dendritic cells, DC) Hr G SCAEEE 2007) , it 2t TLRs 78 T Ik I 41 Bt 0 b B 35 15 (Kabe-
litz 2007),

TLRS /8 TLR K H ) — 5 FEM L s f A HE S b 15 80 7 7 2 A58 . Wl 3L 3 ) i 28
TLRS et 8 F 250 PAMP, W41 58 A9 $E & 25 1, 38 1F MyD88 RO B {5 5 % el [ 28 0ok — R 3 i 9k J
IV Fie 2 B R NF-B 3 16, AT IS 2l 8835 DX A 3Rk LA LR R E 1 2 (Hayashi ez al. 20015 Tsujita
etal. 2004), WHFLBH TLRS AT LIAE#E 3% o i T 4000 B 240 M o0 A i S e BR 8 11 AL 78 3R 15 PR i vh
RIFEHEZNER] (Uematsu ez al. 2008) , TLR FEHEALrh & A 2 0R 57 19, 246 K ER 40 YW 7L 3 ) TLRs #FRE7E £
AR BAH R AR TLRs AR 2 AW 2 2 5 THFLah Y 5028 TLRs th, fE@Ed BT 5Wzlzhy
TLR5 [F A2 TLRS 4b. b fE 16 %5 5 — FP 03 P TLRS. B TLR5S(—Ff TLR5 A4 Al 3 K ) (Tsyjita
etal. 2004), TLR5S LN EMKHAE M, . CE LK T IK Takifugu rubripes ¥, TLR5S KA LRR I
figdal, 502 TLRS A /b 7 8 BE AT ML N TIR 45 #4938 (Oshiumi e al. 2003), %] 1§ 0 1k, B 28 16 i1 6§
Onchorhynchus mikiss (Tsujita ez al. 2004) \ KRVGFEE Salmo salar (Tsoi et al.  2006) 5E 5 X BN Ictalu-
rus punctatus (Baoprasertkul et al.  2007) M1 F & Paralichthys olivaceus (Hwang et al. 2010 Y KT
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TLR5S, Xfarf TLR5S B#FsE &8 . ©5 TLRS PMEMEH LW 25 s ) b (Tsujita et al. 2004,

SV E i AR 4 AP EH S MR RE A UIAHOC . Hrh S E A T 0k CARE AR S
e R AR AR FE AR R T AT DU AR T i A 008 7 A £ A0 R B bR U 4 L e 5 A L Y R VR 5 R
JE A RGP R R A RS ASE L NEUIE PN A 9k B 0N v v A R R A W A L A E 0N R PR 3R 4 i
S5 2 TP I 20 B kMR AR DL R 2T A0 B A AR RO BB T (B e R 1989) s I R IR R E S RE g A
TR T 4 I 4 kG B A 06 K 1 4H 22 (Mlueosal-assoeiated Iphoidtissues, MALT) , 75 44 W& % 28 F0 410 it G % vh A 25
FEEMEH GRACE 20000 5 JFIESE FE 35 00 2800 28 B - FEAL 46 TLR 78 N 1) 2 Bl G 58 AH G 35 [X] e 7
Jr RS B 2R IR A S v O SCHRIRGE T FE I N A SR SRR AR b (i er al. 20123 Hwang et al. 20103
TR 2012),

BE SRR 3 [ R Y R AR PR R A 0 2 L U AR R T A 2k R I i R R 5 B % R T A i ) R
T 22 8 78 B A T 24 B0 i SRR A8 B 7 ik A R U, 3 A A i T T L A R O A A U
H. % (Sommerset et al. 20053 ¥4 K4 2009), Hibfy & 22 (GBI M B U0l 4l % 48 K B Edwardsiella
tarda FIWE KK BB Aeromonas hydrophila 5| F #) 7 WIMH% (Enteric septicemia of catfish, ESC) | H} Ifil 14 &
L RE 25958 9 oF #0125 5 FEAR K (Mohanty et al.  2007; Pressley et al.  2005) ;55 ¥R & Streptococcus iniae J&—
Folr 320 7K 7 B0 i A kAt SR T P K R M i T AR R B R (Agnew et al. 2007); BRILZ
A TR T E L BE S X RARE 7 P95 B (channel catfish hemorrhage reovirus, CCRV) 1, 2 — F 3= 2L 1) 95 IR 56 - 25
BE 25 SRR T A R T AR/NE phil (B AR AR 2009)  AHIFSE A _E 4 BRI 43 56 BE S i A K
S R A2 E fE PCR 7 ¥ 5 K6 T 2 A 56 B2 TLRS F1 TLRSS 75 A [6) 2H 28 v 4 28 34 28 Ak 175 100 hy B £ A
WF 5T B i SRR AR B 1 5 055 AR 25 M 0 A= el e 4 5 0 DR ) Y G R DA R SR 75 T A B o R B
HeAlh

1 #RlE7RE

1.1 SHR

1.1.1 %%ké

B A5 SRR VT 058 224 RS R R A B b ik 75 d, PR 100 2g, F R 120 Tem,
TE 25~27°CIRK B 5% 15d Jg H TR YL 5L 5 .
1.1.2 ®mA&

AHIE 5T BT B9 A« B R TR (B =2 R PR B 3R Bl 2 TR AR TR (B =2 TR PE TR L B /K =B i T (3 =2 IR B Pk
P S B 55 S RN B AI005 7 . IR Al = A A B K R 2R A ST BE B K RS T i GE A ST G B,
W 7K S BRI 3K AT pR A b Al K 2K ™ 2R B R B AR 0 B L B A S R AT g I B R b K R 2
8 BE K ALK P B 5 T RS 4 FE BiF 5% B B
1.1.3 344

TWA g5 5L . %488 1.0 o, B REE 2.5 ¢, FNE 2.5 g, NaCl 5.0 g,MgSO, 0.05 g, K, HPO, 0.2 g,
K 1L,pH 7.2~7.4,

THB £ 3235 8 (R 20. 0 g 2RI 3.0 g i A4 2.0 ¢, 45 5.0 g, NaCl 2. 0 g,Na,CO,2.5 g,
Na, HPO,0.4 g,7k 1 L,pH 7. 4,

LB AR g2 . B A 10 g RS 5 ¢, NaCl 10 g, inz€M8 7K 900 ml, ] 1 mol/L NaOH # pH % 7.0,
AEZEMIKZE 1 L,120 C K 20 min,

1.2 ZLWHZE

L2.1 33k 45 4= 5] kit
R4 NCBI GenBank 4 FE 28 #ii (1 B & U2 TLRS 1 TLR5S # WY cDNA 2K F 41, 4 13T T 4
SYES I TS mtE i PCR B9 1Y . NS HE 00 18S rRNAL SIS LK 1.
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1.2.2 BB S EH x1 BTFEIHEEPCRYUSIVEERFT
T7E TWA 5535 35 o 1% 32 08 K S0 i Table 1 Primers used for qRT-PCR confirmation
W 15h, ¥ 3% & 2 27°C. 220 r/min, 519 B 2]l o Hig
%ﬁﬂ?i{ THEB i%?‘%% ':F' 27°C 210 1/ Primer Nucleotide sequence (5'—3") Utilization
e . B N TLR5-F ATGTTTGACCACCTTCACCAGC S2IN 5 it PCR
min §5 5% 17h, RHERAER W AR LD 5 TLR5-R CATCGTTAGGTATGTAGGTTAGGGA
FrHH37°C 230 r/min FiFF 17h, W TLR5S-F GCAAAACATGATACATTCTCTTCCC
2 000 r/min &> 10 min, FH 8§ R £h 5% vh TLR5SR CCAAACAACTCTAATGTGGTCAGC
W (PBS) H & J§ 2 000 r/min B . 18S rRNA -F  GGAAAGGATTGACAGATTGATAGC SEEIE]

8 min, 4k f5 F- A 1 X PBS ¥ % (NaCl 18S rRNA -R  GCCCTCTAAGAAGTTGGACGC

8.0 g, Na, HPO, 1. 44g, KH, PO, 0. 24

g, KCl 0.2 g.7K 1L, pH 7. HE &, H PBS W AE A X1, H 4306 B v Hill 2 600 nm %K # OD {E , F /2%
US| BE S RN 7 D0 B 3R S B A IS AR (2000 T e, S 120 SSC I A BENL A B 5 4, A
24 At PR T 24 S5 BTN 6 D BEIE RN SR BEESELAY AL SN 30 em X 10 em X 10 em, SR T
IR FERHIAE 27°C R 4 S5t [a] 5 41 4y i 5 PBS IR Al % 5 AR TR L W K TR MY B B BR B L BE
S RENT B I . 4 R RIS PBS(pH Ry 7. DR R A A AT 0. Tml, S 0% B 4301 o 3R Al 2% P A TR
2.06X10° CFU/ml B /K S B M 5. 13X 10° CFU/ml B # 2. 84 X 10* CFU/ml, B & X 2 il 0F iz 91 %% 55
1. 5X10"CFU/ml, {F 4§ 5 9 0h 12h,24h 48h . 72h.7d 43 5| BCHE BE G0 N A 4 50, i 30 5 SOk B & g
JIE ARG A [A] - R B H A E R IR G TR — i A — 80 CLRAF .

1.2.3 RNA &

B SCHE A TR I 9 2 U S R AR SR 5 $% IR Invitrogen 23 B ALY Trizol 7 Ui BH 5 #E4T RNA
B, BT 8% 50 mg BFEE S M ZHZUM A 1 ml Trizol i#) i, 540 R 415 #& 5Smin. JIIA 200 pl =5 H
BEEER 2] Smin, 4°C .12 000 r/min &0 15min, B3 0, S8 5 0 A %6 R B 5 TR 8% 15 30 VR ) Smin, §% B
10min,10 000 r/min 4°C &> 10min, F 5 EIFH R A 800 pl 75 %0 KE % .5°C .8 000 r/min B> 10min, 3
FVEWE AT 5 min, in A 50 pl JC RNA B /KE M. 126 035005 8 o Uk AR I, I 1 43 6 06 B2 3+ 46 T T 42
RNA (%9 B F1 5T 5 (Asaso / Asoso) o
1.2.4 cDNA % — 4 85 5%,

H M-MLV Jxz % 5§ (TaKaRa A 5)) 2R #E 1T cDNA 4 —48 94 5. = W & % : RNA 500ng, Oligo(dT) 18
519 (50pmol /L) 1pl, J& RNA F ddH, O b % 6,1, #2156 W] 45 19 20 BREAT 40 °F #5245 . 70°C LR IR 10min J5 R 3 75 7K
F&% 2min DL ELA 2pl 5X M-MLV Buffer, 10mmol/L), 0. 541 dNTP Mixture, 0. 25,1 RNase il 5
40U/ > ,0. 5 2 %% B M-MLV (200 U/pl) s Bl RNA B ddH, O b 2 10pl, 42°C 4 3 60min, 70°C {4 I
15mim f5 B HGCEN K ¥ 3, & L cDNA S —85 7l 1 3/ i 52 if e i PCR AR .

1.2.5 TLR5 4= TLR5S A B & ik 69 5 0 & % 547

1 ABI 7500 28565 5 PCR (U AT 82 I 5 H 635 40 #1525, PCR 2 W 4% F 4% B SYBR Primescript RT-
PCR &%) & (TaKaRa N D EER T E . R NIE R N 20pl, 3% 10u1 SYBR Green Real-time PCR master mix-
tures,0. 4l ROX I, I F#EGI #1145 0. 4p1(10 pmol/L) H#i B J5 19 cDNA BiAR 1l CE R SH 100 ng) . 7.8 ul
ddH,0,18S rRNA fE W NS HE N, BAFRENRE 3 HE R, PCR KW &R 94°C 30 5,94°C 5 5,58°C 34 5,38
AMER, A A R4 . PCR W 4595 . ABI 7500 28562 & PCR Y B A 4747 14 FG
4R 53 A s AR 8 40 AR 202 CT 546 JH SDS 4. 1 3 F o b . B4 )% J5 TLRS A TLRSS YKk
w510 PBS J5 A R B ] 5 00 3k 19 A B OA e &R A X A s H . Origin 8 2K F/E R, SPSS 11. 5 3k
AT BT .

2 XWER

2.1 TLRS EREARRBERFSTHRIEZEFR
X B s, SRR AN TR YR Al 2 AR [ B L SR i IR E 4 R e 414 rh L BT S RN TLRS &
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[H 0 28 35 B b5 B0 S T R R AR it 3 7R R e 12h )5 3 A KA =22 ) I A JRG e s 1) 0 #E 1 L TLRS 1
FIRAKF- B E RN . o FE R, B 12h J5 TLRS R A B X BZH 1y 14. 8 £ (P<C0. 01) , #& J5 ik
£ 24h JEREARE 4. 2 f5(P<C0. 05) &Y 48h~7d WEREAE 1. 2~3. 9 F5 A K P AEFFIIE rf  JR YL 12h J5 Rk it
Thm T RRALY 14. 3 5 (P<C0. 01) . 24h J5 g4 T [, 48h~7d N, TLRS 1335 K F B 8 F 8, (0 XF B4 i
1/2~1/5; 7R WG RE v A 3k S B0 HE O B RS IR e 12h J5 A B & 8. 8 f5 (P<C0. 01) , B J5 9 24h iR T i
F 0.5 % B 72h 5 NTHE 7.1 A5 (P<<0. 0D, 7d J5 XBENIERI 2/3; FESL B b, Bk 24h JE BT i
KAE . X RREL Y 2.5 A% (P<<0. 05) , 8K J i 3l N 3] e IREL A X IR /) 1/11(P<C0.01), FRikg5 R A 1
B

X B R TR e g K S A A B e TLRS 56 (R (1% 38 0k R B 52 B0 11 2 T 5 U5 R AIG A fa 34, 78 3k '8 R P
Ik, R 12h J5 R 8 B R IR B o K AE . 0 42 i X BRAH 9 6. 04 £5 (P<C0. 01) Al 4. 5 % (P<C0. 01) , Bl J7 3%
K 3 W R ARG 2 AR R KL 7d R AR X R 1/25(P<20. 01) 1 1/8(P<C0. 01) 5 7¢ i MR v, TLRS JE A
(1) 23R AR b1 DL AR, e R A T o 38 A 24h 5 A9 2.4 F512h 5 1. 14 £%5) 8K 5 Bl 25 8% e s [R] (14 4%
B TLRS 325 B A BRAL B e 7d JE R IR RAUHIE LM 1/24 F11/11(P<C0.01), FIkZEHRWE 2 FiR.
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Fig.1 The relative expression of channel catfish TLR5 Fig. 2 The relative expression of channel catfish TLR5

transcript in head kidney, intestine, liver and spleen after transcript in head kidney, intestine, liver and spleen after

infection with E. tarda relative to the PBS infection with A. hydrophila relative to

injected control the PBS injected control

ry S2it 5 B PCR 23T 45 5 Al 0 S5 BR B 0 TLRS JE A (0375 AR 8K . 70 4 BR B R YL 5 il 52 56 2 41
K3 TLRS R B0 T E% W A0 LA . Hp ey b iy Rk 28 (b e di o B35 S IR AH HE L SRt 12h
JEFREHMN T 50. 3 f5(P<C0. 01) AR5 R FEAL A 1. 36 ~4. 4 £ s ZE M E b, SR YL 12.72h J5 Y Rk B 405
A3 R Xt BRZH Y 23, 4 % (P<<0. 01) .6. 2 fi5 (P<C0. 01) , HoAth B i) 45 ) 3k B SEAHEFEAE 1. 6~2. 7 522 47 5 7F
R o, B 12h J5 AR E] T X IRAH Y 18. 4 4% (P<C0. 01) , SR 5 BEA 4 H5 76 3~ 9 4 Ay 34 KK - 5 78 &
B TLRS 3L A ik A8 4k 5 Hofth 3 Al 4l UM HE A8 Ab R KL fe e B B 78 S e 7d R, o 6 BB 2 1 8 £
(P<<0.01), FIRGERWME 3 iR,

SRR BE A SR 7 906 15 05, TLRS 5 R 7 i MM b e B TR 2 i 35 R s, Hd el
Foh AR A AR YL S 69 120 A1 7dL 4R S IR ZE Y 0. 03 475 (P<C0. 01) 5 AL f0 J2 » 76 I AE L S 12
24h JE M FB R T IRALH) 0. 02 f5(P<C0. 01, 7E3L'B, TLRS LAY F ke B4 LA (12h, 2.4 £5)
SR G R R X R AL 0. 1 f5(P<<0. 01) , A 48h~7d P , 1% 35 Rl 4 6 1k 1 e A 4 5 46 4 FR 414 0. 09~0. 49
B ERFE . N 12~48h P, TLRS LA i 1k 00 B A8 4k . A X R AH i 1~2. 4 1%, B 19 72h~7d N, %
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Fig. 3 The relative expression of channel catfish TLR5
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Fig. 4 The relative expression of channel catfish

transcript in head kidney, intestine, liver and spleen after TLR5 transcript in head kidney, intestine, liver and

infection with S. iniae relative to spleen after infection with channel catfish hemorrhage

the PBS injected control reovirus (CCHV) relative to the PBS injected control

2.2 TLRSS EREARRFBRIFSETHRIEER

JER e IR B O B AR PG TR Ji  BE 05 RN TLR5S JE A 1) ik 7 &Y 12h~7d N, 76 i DGR L JFFIE Sk 5
AARFRRERR M, K, TLR5S 783k B i iy £k E A M i B 3 e 12h J5 , SXT BRI EL #2585 T 52. 8 fif
(P<C0.0D), b J5 #9 24h J5 ik G FEAL R 3 £i5 . 2R 5 A /MIERE A T+ B 7d i, Rk KR e 7 1.5 £%
TLR5S 5 [F 76 I b i 235 A8 b B o0 B I, B e 12h J5 iR B X BRAL 1M 26. 6 f5 (P<C0.01) , B J5 W& A T [,
A8h~7d N, KIFERUETE 1. 12~1. 75 54 47 s £l AU E v, TLRSS LK A9 3k A8 AL 18 AL, R 12h J5
O35 R Rt BELH Y 5. 9 5 (P<<0. Ol 4. 7 5 (P<<0. 01) , fJ5 A MG A P& 4 H AR TE 1. 2~3. 4 {5 /2
F(P<<0.05), FikgERWE 5 fimnw.

Xif B SRR TR g 7K A BA A B T TLRSS JE PR 78 A [A] 41 23 rp () 3 ik A8 AL 1 0t S TR) . A I E o
RN —H R8T RS R 12~72h Z 0], Kk g 5 XA L, 0. 94 £52 8 F = 0. 02 £%
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