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UIEEES TLRISERMN=E. RiES
AL ZMBE E LA 5T

EE£E BHF EAY A £ %
O R BHEE RNEY
(LT RFGH AR T LS Y SR E SR E T BN 536011)

W= Toll #% % fA&(Toll-like receptor, TLR)Z — f # %ty & R M %% 1K, 5 57 R AR AH K 0 T4
RRF, MHEFEERSMTAGELEXREER, KA REEAELE T 948 5 (Trachinotus ovatus)
TLRI3 3£ (%4 # ToTLRI13), XT3 3L HE(ORF) % 1269 bp, %7 422 NE KB, % & 4 8.13,
R A B, ToTLRI3 44 §5 45 #(TM). LRR £ 34 TIR Z5#4k, #F & TLR 5k
BB AL AE, B 2 L TLRI3 (RFH =AM K, ToTLRI3 5 /MR (Mus musculus)fn K # &
(Larimichthys crocea) TLR13 it EMB N E O A EHEARGEEE., ZFH b3t 2F,
ToTLR13 5 H 8 & # TLR13 AKX @AY, §5HE W77 e, & Hast
%R B 7R, ToTLRI3 §5# & # TLR13 R#&E —#, H ¥+ 5 ¥4 7 38 # (Epinephelus lanceolatus) % 71 T
I, Geslah . WAE K A0 LKA 9%, LB K L & PCR (Real-time fluorescence quantitative PCR,
RT-qPCR)Z T B 7, ToTLRI3 @I B H e 8§ LG . . ife LA %R Kk,
Hep s Rkk R, HREM, ToTLRIZAERSE | B, FAE S RMX AR FHRAFILEZAY
TRERER R, #rH2 T4 3 H (Streptococcus agalactiae)fn ¥ # J1 H (Vibrio alginolyticus) % %
R E TR BE T RIER M, Boh T A RMRZ RN, 4082 % 7~ , ToTLRI3 & LT A549 41
MR, AHHEYP, ToTLRI3 ARMFREE A E N AL BT TR AEEENER, FXERTH
V] B R HE 30 40 TLRs B 3 g 16 3 32 B A Al 90K

ES 3 WY TLRI3; REGE; kik¥; AN

FESZES S917.1  XHEFRIEEE A XEHS  2095-9869(2023)03-0085-12

Se RN IE RG2S AR AR S —  PRRs A 4) IS &2 K[ Toll A2 K (toll-like
BBHZ, i RERE T A B AH & 14 43+ 8 X (pathogen- receptors, TLRs), C BUEEEE K], M ZR(UT NOD
associated molecular patterns, PAMPs) )45 201 51| 52 FERZAR . RIG FERZAREE) S o b B AZ AR (CUn H @8 R 45 &
&4 (pattern recognition receptors, PPRs)(MacLeod BHER | R & HE ) 3 FiZsAl(Lee et al, 2007).,
et al, 2017), H4E PRRs 454 . {0 & FI /W SFFFE Horp, TLRs AIRGIZFRIERRIRANEZE . Brokik

* VR T H (FERE AB18221112)7 ), B3, E-mail: 1319556719@qq.com
O MEIEHE . /D, FIBFFEHL, E-mail: caixiaohui66@163.com
Wk H #H: 2022-07-28, WoiE ek H #4: 2022-08-23
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G IR IREE K, R R HAFSR EChIZ A2k
Z—(Rebl et al, 2010),

TLR ZK G A FEE L FE P OR ST, B 3 A2 gl
LA AT, . 15 ¥ (transmembrane, TM)Z5#) 3 . & &=
22 (leucine-rich repeat, LRR)Z 4/ 35 Fll Toll/FH 4% -1
Z A (toll/IL-1 receptor, TIR)45 K918, LRR £5#i8 % 5
BRI FZs A, TIR 4538 S A s S T4
Z -B if A #% (tol/IL-1 receptor domain-containing-
adaptor inducing IFN-B, TRIF), #&FEs LT (myeloid
differentiation factor 88, MyD88)f 2 & 11141 1 {F:
ik B A5 5 B R, LA LR = A A 5 e g
(Wang et al, 2018; Shan et al, 2018), ##& Roach &
(2005)94325, TLRs #4432 TLR1. TLR3. TLR4,
TLR5. TLR7 1 TLR11 NAWFEE., HAT, 7EWREL
A& B 13 A TLRs A (TLR1~13), Tii7Ef2E
mEkE 20 280, Hf TLRSs. TLR18~20 A
TLR22~27 2413 frdAT i (Zhang et al, 2014), £
TLRs PRI g e DA i R vl 0, T g2 H A i v 7K
A FRIH IR T AR R I B2 2% 1) Z R B AR (Liang et al,
2018) LA B A [RIZE A ) TLR K B A R BIAS[R] PAMPs
A9 % 5 (Chaturvedi et al, 2009; Baoprasertkul et al,
2007). fil4n, TLR2 Fl TLR4 U510 > (G R £
B (lipopolysaccharide, LPS); TLRS K 51 41 & #fi =& 25 (1
(Baoprasertkul et al, 2007; Voogdt et al, 2018), TLR13
J&TF TLRI11 K&, /N (Mus musculus) TLR13 HEMEIH
BN 23S A RNA (rRNA) ST A% IR F 5]
(5-GGACGGAAAGACCCCGUGG-3"), %1% MyDS88
WA 0 A 5 38 I, 5 5 AR R A M R R o DA
(Valenzuela-Mufioz et al, 2016; Vidya et al, 2018), fa2&
TLR13 AYHHCHRIE 32 [HI5E TLR13 R HLIK G2 40
PR B B AR 2B A O DI REEA T GY, BN, Rl A B
(Epinephelus coioides)I8 4l il (grouper spleen cells, GS)
% 3| 4 B (05 4 BR 1 (Staphylococcus  aureus) Fl &l %
13KEE (Vibrio Parahemolyticus)f¥) 23S rRNA Hlli/5, H
TLR13 Fiht 5 iR EH(Liang er al, 2018; Yu X et al,
2021); /Nt (Larimichthys polyactis)TE8E IR (Vibrio
anguillarum) R 36 h J5, H TLRI3 7EBNE R KK
Tl I = W = N 1 0 - - -3 I DA S
[Polyinosinic: polycytidylic acid, Poly(I:C)]Hl i f5
RO T 235 L (Wang et al, 2016).

SRR E5 (Trachinotus ovatus) B B 1K £ 5%
R —, FEPMMTEEN L | AR U VR 55
B, WHAKSBEY ., RRgngoese . e ol 2
TR A e SRR A A2 BRI B 2 (BRI K 4F, 2019),
UTAER, BRI BRESIE K IR G MBI, 78 = 2%

Fr5H I FE v ) 32 B0 A IR [ an JC 3L BE SR A
(Streptococcus  agalactiae) 1 % ¥ N B (Vibrio
alginolyticus)], & W™ 8 LB HK (Cai et al, 2017,
Zhou et al, 2020). 15415 AR AR AR B 2R — 18
BiiZk, T A0 25 R 2 i A LKA B Tl g
SR AR I, B AR AN PR R K . AR R T
SILEEES TLRI3 BYFFAIEAHE (open reading frame,
ORF) (fii#4° 4 ToTLRI13), FIHAEYIE B2 s
FAE, R SE RO 2 8 PCR 4 R (Real-time
fluorescence quantitative PCR, RT-qPCR )il H:7E 41
PR J5 2 A O b i R RS AL L, JF LR
HAEAM B g . A4 AN a2 TLR13 ThRE
AT ST 55 € JEAit

1 #RE5FE
1.1 EEKH

RNA $2 UL (Trizol, #&05. LK LEE, T5%L
BEF RNase-free 7K). cDNA & k5 & M2 8 &
TR &0 9 e A A R e A R A R . ToFLEE
BRTA R 3 oG TR R PR AR S50 5 O R o BT K I AT
W (Escherichia coli) DH5a, pMDI18-T #{k. DNA
Marker. Premix Tag M. Quick BR il Py VI EE I B
TaKaRa A W] BEfeBEEERe mIo & . ok B U
e T N BE 2 RN R S B R AR A Ak
B AL E)A RS R, Lipofectamine™ 3000 Reagent i,
A& 3B CHRBH (P EDA R A . 1xPBS 2%
W (pH 7.2), 4%ZEH B . 0.1% Triton-100, HL7¢
e E Rl . DAPL R H 2R ERHL AL A
FRZw] o A AE /N 20 B fifi 9 410 B (human  non-small-cell
lung cancer cells, A549)F1 pEGFP-N1 £ {658 e Tk 2%
R AL I E IR

1.2 ZHHERFE

130 R Ag SR ORI SR A2 00 1 T PO 1T = W8 7 i 45
KPR R, S5 B R (50+5) go SERAT,
PR OR IR R 65 T2 1 2 000 L /K56 Th45 55 15 d, 7K
TR FFAE(25£1) °C, A H Wil fa AR B0 . BEHLE
3 SMERREINIEBRES, FH MS-222 FRIE)S , 45HL 8 AN
FIHZICOME. 68, B KB . M. IALIR %
A 1.5 mL GG, 57 R AR B AE )5 5 A-80 C
VKFEIRAT . TR Sk N SO e Rk 437 .

W TG L% BR B RN O 4 i AT 10 mL
Luria-Bertani PIZ(LB)5 7L, it T 37 CHI28 C
FEIR 200 r/min Z {75 5E . 5 9RE BOIEAIE , PBS
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Ve 3 W, JFHH PBS THESIR SRS K 120 R dER
BIIE BE 6% 3 S %o BE AL | JC L e BK PR S 90 41 R i e
SCUGAH, ERAH 40 o 3 dl A E I 100 pl Y
PBS. 3.4x10" CFU/mL JCFLEEBKE Al 2.75%107 CFU/mL
WHONE . BN THENE 0. 6. 12, 24, 48,
72 F196 h HL 3 Bfa, HeEE . B, JFRE 4 NHSE
F 1.5 mL CEFE o7 BD AR BB A7 5 7% A 80 °C
UKEEIRAT, FHTIRSLM Rk .

1.3 SR AH*E

1.3.1 ToTLRI3 AR %  {fi/H ORF finder /¥
(https://www.ncbi.nlm.nih.gov/orffinder) 7 Jill 4% 52 55z
B 5 6% JALJFE 2 S 4 I e 45 2R v TLR13 1A ORF,
AT PES 9 ToTLR13-F Fl ToTLR13-R (% 1)
P 1% FL I ORF J¥ 41, # /8 TransZol Up 16 HH 3
P HCE RNA, ) 1%35 A HE E S T NanoDrop 2000
(Thermo) KMl & RNA [9 i AR E . #i M8 cDNA &
BLULEH A0RE B RNA RS — 5% ¢cDNA, Jffilif7
FE-80°C UKFE LA J5 22l H

F1 ZWFAASY
Tab.1 Primers used in the study

319 51491175 Eib)

Primer Primer sequences(5'~3") Purpose
ccaagcttATGCATCATCTTC .
ToTLRIS-F cotererert ORF §"3#
ORF
cgggatccTTAGTCTTCAGG . .
ToTLR13-R CTGATCGTCCT amplification
M13-F GTAAAACGACGGCCAG  pEysusE
MI13-R CAGGAAACAGCTATGAC Colony PCR
CTGCCCCTTATCCT
RT-ToTLR13-F CGGAAT
TCTTCAGGCTGATCGTC
RT-ToTLR13-R cTC S
B-actin-F GAGACAGTAATGTTTTT RT-qPCR
-achn- GGCTAGGT
B-actin-R CATACAAGCGATACTAC
ac AACCATGT

DI cDNA AR, I ToTLR13-F Ml ToTLR13-R
191 DY 1 ToTLR13 3K ORF J¥4l, ¥ AR
¢cDNA 4 puL, 5% ToTLR13-F/R 4% 2 uL, Premix Taq
fiff 24 uL, H,O 14 pL, KN &1F: 94 'C 4 min; 35 K{E
194 °C 30s; 56 °C 30s; 72 °C 1min); 72 °C 10 min;
16 ‘CH-AF . PCR F=H12 1 %I BRA R B L kA I i
FI R e 4fifk PCR 7“9 4 PCR P ¥)i% 4+ %2 pMD18-T
KK pMDI18-ToTLR13 @4 ki, JfF#bL%E
E. coli DH5a., ffif] M13-F 1 M13-R 51#¥1(F )47

W% PCR %7€, B PHVERR &R VLI K R
AR F AT I eI
132 ToTLRI3 ARWAMBEF o  ARIEHN
P F S TR 9 05 i AT LE W AR B 40 BT o ExPASy
Proteomics Server (http://web.expasy.org/protparam/)i}f
(A= lie 7ok A SN i 7L ) & i o DS Nk i
W5 HE A0 A A S B AT ] TMHMM . Server
2.0 (http://www.cbs.dtu.dk/servicess TMHMM/); BLAST
(https://blast.ncbi.nlm.nih.gov/) AT 51 L Xt 44 5 i
H SignalP-5.0 Server (http://www.cbs.dtu.dk/services/
SignalP/) #4715 5 IKF 55 ; 32 Softberry-Psite
PEAT Z LR B A T BEAL s AT U ; NCBI Conserved
Domains (https://www.ncbi.nlm.nih.gov/Structure/cdd/
wrpsb.cgi) /M FAARSF 25 835K ; F1lFH SWISSM-MODEL
(https://swissmodel.expasy.org/) i 17 [A] Y5 AL 44
%54 Clustal X fll GeneDoc A4, Nof & 3E /2 77 41 1F
2\ 0 A MEGA7.0 3 {4 H 8t R gt
e
133 RBBREKHKINE ToTLRI3 KN H 5% £ & %,
T A K L LR 8 R GA AR X 5 AT R 1.3.1 $EHUR
RNA I 5 585 —4 cDNA (735, $REGOHE . 6
BB R AL 4R cDNA #ifi, |
J RT-qPCR A3 Hr i Fe B 85 6% gt v U
HH ToTLRI3 mRNA I FRIKNE A, B S H
3 &, LL B-actin TE NS, 519 RT-ToTLR13-F/
RT-ToTLR13-R #I B-actin-F/p-actin-R JFH WK 1, $
M4 Z M 10 uL: cDNA 1 uL,2xNovoStrat® SYBR qPCR
SuperMix Plus 5 uL., ROX Reference Dye 11 0.2 pL.
RT-ToTLR13-F/RT-ToTLR13-R B B-actin-F/B-actin-R 4%
0.4 uL .RNase free /K 3 pLo LW 45fF:95 'C 30s5(95 C
5s; 56 °C 15s; 72 °C 105s) 40 MEH; 95°C 5,
70 ‘C 1 min,95 C 15 s, W 4% % )5 A QuantStudio™
6 Flex Real-Time PCR System # {4 #E 47K, ¥EF
3 AN H S A I AL B Y C fE
1.3.4 ToTLRI13 i 4m it % 4% # pMD18-ToTLR13
Al pEGFP-N1 FUki435 FH Hind MA BamH 1 BRI
WUIREHATREEI AL )5, ] T4 JE3ERRR ToTLRI3 i%
¥ = pEGFP-N1 Jfii ki, #4# & 41 i ki pEGFP-
ToTLR13. HFJCHNRE R BORLHE ORI & (RAR) 7351
#2 B pEGFP-ToTLR13 FiI pEGFP-N1 Jiiki, f# f
NanoDrop 2000 (Thermo)#& ¥k & 5, it E 20 ‘Crk
Fi 2 o

I 200 pL ¥ 1x10°4N/ul A AE ARG B4 114
AS549 Yifi, “PERTECE A A0IIC Ry 24 FLA0 S 57
e, 5% CO, KEFRAfh 37 CHig% 24 h, 44
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70%~80% I} Wt A7 4% Y . # M8 Lipofectamine™ 3000
Reagent {8 & (PR Bk /R, TP ED)UEH I35 4L,
BEE pEGFP-N1 /E R4 3 %F B8, pEGFP-ToTLR13 f
J U R Y 24 h R SRR SRR, {4 500 pL 1xPBS
HUE3 WG, [ 4%Z R FEEEE 30 min; HF2H
S, 1xPBS %k 3 %, fiiH] 0.1% Triton X-100
BELHM 7 min; BEILJ5E 1xPBS ¥k 3 ¥, 0.5 pg/mL
DAPI B4 10 min, f7J5 , ] 1xPBS &0k 3 G,
PR AN R N 24 FLARHECH , BI07E % A 3%
R e W AR B R b (T O S B A R
(Olympus, FV10i, H A )k I 4718

135 %itsad R SPSS #{FH) ANOVA Fi
Tukey’s 7T RT-qPCR 255, FIH ¢ K506 Bda b1 7 He
B, 225 WA IR P<0.05, 2254k Y
FIWrARifEHR P<0.01,

2 #R

2.1 ToTLRI3EEFEFI4HH

I PCR J7 i i h 85458 ToTLR13 i) ORF ¥
%1](GenBank %55 : ON365560), 45 /R, ToTLR13
ORF F41°M 1269 bp, 4tid 422 MREIERR, /TR HN
48.09 kDa, 2L 50 8.13(1F 1), 5 A 45 F B )
gEL R, ToTLRI3 &4 14 TM 45938 . 54~ LRR
IR 14 C o TIR Z5#4 3 (I&] 1) .38 1 SignalP-5.0
Server WMZFH 1~15 M5 S KX, 55K

T YT S 1 O P S O (=

GGCATT AACATT

—

E E A F Vv P L V N

[\S]

1
1

ANENEVERNINREDSANINKYE N E E E E G
1 ATTGGCTAG

I G *

BAOIRNOUINDO OO ]— B bI—UICO A LA BIAND I COWIN\D

BB = D O UNOUNO NI CORI~J DI it LN et s et U

PESTESE 15~16 NEIEMRZ BI(E 1), 2 Softberry
AR B xR L R S 4 LRR 45 M I
(78VDM-LDI148), 4 Ak C-K ¥ 2 O[5 5 41
(54SIK56. 264SSR266. 314SSR316 Fil 340SLR342),
34~ N-IN 2 £ AL 5 (29GQGIGN34 , 145CTLPNG150
Fl 408GGGRGG413), 3 4425 I 11 B fR 1L 17 o5
(16ILE18.200SYEE203 F1 213SVMD215),1 > cAMP
F1 cGMP 1 B B R T A 15 (375RKK T3 78),

ToTLR13 FHHFEW N 30 h, AEREREH
42.83, FZEHAAIARREREA ., L %K
PEFIAFE], 55 405 (& FEFRNIEEUE-2.85, N
KRR M5 225 17 Z FE MR A B H KK PE, F85L
h3.35, BOFEISEKYERECH-0.021, HIEhEKE
FEH(E 2), ik SWISS-MODEL H1 PyMOL #44:%f
BRI SR 65 A1 /NER . KB £ (Larimichthys crocea) TLR13
f) LRR Z5 K30 TIR Z5A 381 T = G2 A R L N B
e g5 EIR, UNIEERESAIKEE A TLR13 A9 LRR 45
F3R oy AT 3 A F 2 S B &, TIR 4538 A
54 o BEHER 4 4~ B &, M/ TLR13 () LRR 45
FsA 3 > B IS, TIR Z5F3 HA 10 4> o BRIER 8
R IrEE 3 ME 4), WIEEBGS/NR . K
TLRI13 FIhRESE M I8, = G 2 i I T, R A4
FR TLR13 A 45H AT RE A — 2 AR RUTE:

2.2 ToTLRI3EEMFFIRIELL X K& ZGEH L HHE
WitS NCBI ¥ P iy HoAth ¥y Fh 9 TLR13

ATGAATCTGTCTTTCTGTTTCTGTATTTGTCTATCTTCCATGTCCATTTIGCACTACCTGCAGATCAATTACCAGGGCCCTCCTCCTCAG
I CLS S M S L ey L eEMNYOGePeGeoGed
TTTCTTCCAACCTCAACATCAGCTTAATTCAATTGCCATAGGGCACAGCATCAAGCTCAACTTCCAT

I

L N § I A I G H S I K L N F H

GAGGAGGCTTTTGTTCCTCTGGTGAATTIGAACATCCTGTACATAGCTCCACTCCATATGAARATCACCAACCTGAGCCCACTCTTICTCC

Ci Ti T iAAAAiiii Tiii ii iAA ii TiiAi Ti TTTAi Aiiii iT iiiAi TA iATiii Tiii i T i TAA Tiii Wy i Ti i A iATAATA Ai Tii iAA
GTCCTCAAAGTCCACTCAAACCAECTiCACACCGTiGRCAAAAGiATiCTiiATGCTCTGCiAAGATTiiGTATiTTGGACATTAiAGGA

AACCCACTCACCTGTACCTGTGATAATGCCTGGTTCAAGAGCTGGGCTATCCATAATCCTCATACACAGGTGTCCTACCTGTACAACCTC
Illiliil T ¢ T C DN AW F K S WA I HDNPHTOQV S ¥ L Y N L
CAGTGTGACAACGACAGGAAATCTCCCTTCCTGTGGCAGTTTGATGATAARGGCCTGCTCCTATGAGGAGGTTTCCTTAGCTCTGTTCATC
QCDNDRKSPFLWQFDDKACSYEEVS_
ATCTGCTCTGTGATGGATGTGTTGCTTGTATGTTTTTGCCTGGCCTGGCACATACAGGGCCCTGCCATCCGCATCCTGCTGCTCATGCTC

[ c s vMpvVvVLILVCcCFCLAMWHTIOI

G P A I R I L L L M L

AAGGCAARACTACGTCGACGTAGAGGGGCAGCAGGGCCCAGATTCCAGTACGATGCTTTCATTTCCTACAGCTCTAGGGACGAGGCCTGG
K A K L R R R R G A A G P R F Ol S S R D i
GTGATAGGACAGTTGTTGCCCAACCTAGAGACGCCAGGCAATGGTGCACAGAGACTCAGGCTGTGCCTCCACCACAGAGACTTCCGCCCA
¥ I 6 Q L L P N L E T P G N GG A QR L R L C L H H R D F R P
GGCGCCGCTGTCCTGGAGAACATCGAGGCAGCCATCTACAGCTCTCGCCACACCATCTGTGTGGTGACACGTCACTTCCTGAGCAGTGAG
GEEATAT WL RN ECAC ATy LSS RO T e P RO R L s s R
TGGTGCTCTGTGGAGTTTCAGCTGGCCAGTCTGAGGCTTCTGTGTGATGGCAGTGATGTCCTGCTGCTGGTCTTCCTGGAGGAGATACCT
Bmc s vV E F Q L A S L R L L ¢ D 6 S D V L L L ¥V F L E E I P
CAGCACTGTCTGTCTCCCTACACGCGCCTACGCAAGATTGTCCGCAAGARGACCTACCTGCTGTGGCCTGAGARACCAGARGAGCAGGCC
QR CEl LTS POY PO RILOCRIKECT VT RIOK R T Y L LO WP ECKECPECE QA
GCTTTCTGGGTCAGACTGAGAGACGCTTTGAAACACAATGAGGAGGAGGAGGGGGGAGGAAGAGGAGGAGCAGATGAGTTGGCTCGGCTG

G G R G G A DETLATRL

K1 BB ERSS ToTLR13 A% B 51 K 4 I ) = R 1R e 91

Fig.1

Nucleotide sequence and deduced amino acid sequence of ToTLR13 in T. ovatus

BONE TG L0650 LRR 254950 5 0 B RAE F sl 4G50 TIR 25405,
Signal peptide is marked in yellow; The LRR domains are marked in red;
The transmembrane domain is marked with blue; The TIR domain is marked in green.
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FIEFRFHNHEATHON, &P ToTLR13 5 H A RE £
Y TLR13 EA = B , St KB (Seriola dumerili) |
VFICF-ili(Sebastes schlegelii) M1t 7K fa(Toxotes jaculatrix)
AEALTE S 0 84.58% . 82.53%F11 82.52%([&l 5). MMi‘5
HFLBIY . PIRESE A DIZE TLR13 P S AR U SR,
5/ . KR (Oryctolagus  cuniculus) . A5 JINIE
(Xenopus tropicalis) 175 i (Cyclina sinensis)FLLE 53
WA 33.30% . 33.51% . 34.35%F1 46.11% ., i H]
Clustal X 2.0 fil MEGA7.0 #(fF, R N-1 & R
Gei A KB, ToTLR13 FUHAhRE-H ¥ TLR13 %
GRREBAMIE, B, S®FAOKA
(Epinephelus lanceolatus)fz R4 , -5 HANPFLE |
PRI FIXLTE R4 H B — 3 (K 6).

ProtScale output for user_ sequence
ar Hydropath. / Kyte & Doolittle

3 50 100 150 200 250 300 350 400

Position

12 ToTLRI13 /K dk: il
Fig.2 Hydrophobicity prediction of ToTLR13

A GVIEEEES T. ovatus B /MR M. musculus

C K#fa L. crocea D &% Overlay

&3 BUEERES | /NRAIR B M TLR13 /Y
LRR Z5 445 — % 25 44 Tl
Fig.3 Predicted 3D structure of LRR domain of TLR13 in
T ovatus, M. musculus, and L. crocea

C K#f L. crocea

D & Overlay

K4 BRIEERES . /N RUMIDREE (L TLR13 9
TIR 5435k = 9% 245 ¥4 Tl
Fig.4 Predicted 3D structure of TIR domain of TLR13 in
T. ovatus, M. musculus, and L. crocea

2.3 ToTLRI3ERBEIPHEESBHAPHURIAERRX

ToTLR13 TE{gHE BT 65 65 45 2 4 1) 3R 381
VL 7, 4558, ToTLR13 TEAREE IR IE 88 6% (1.0l |
BE OB SR ML BAALP AL A Rk,
Hor, fEERAZhRK RS, ENAK 64.1 %
(P<0.01). HK, FEMG. WG, HFAVE PRk 2R
P E R I TR N I I PR = e SNBSS PN= @ (ED O
i, WL R KA

24 LI EREMAEIMERLE ToTLRISERE
X ARFHRES

SRR ToTLR13 2452 5 PR RYE R IZER 1,
AHEFEE— 243 M T JCFLBEER B RN 8 T L0
6. 12, 24. 48. 72 1 96 h)J5 ToTLRI3 Ty %
AU P FRE PR RR B, SRR, TEL
BEBRTE AV N RIS , ToTLR13 TE e A 4 4
P e TR K H S S U (AR R (R RS [ A
ANFHZ R )RR KT 22 K. M 8 AT, TR
W, ToTLRI13 Fik /KA TCFLEEER B AL 0~48 h 1}
SRR T g, B 72 h BER AR ARA
PRI CEICFRTAY 23 15), 96 h & [al 1] 54k K -
TG IE BEINE I, ToTLRI3 Feik KN 258 FFHE T
FETE ETHRY a3, 7RI 12 h F1 96 h R T B 3
225, H 96 hikF|IE(H, i ToTLRI3 mRNA F£ikK
SEAE 2 ol 200 1 8 4 S I B TR B T, TEEL
FERRPE LI ALTE 24 h B RIBAKFBRE(E, 1
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Mus_mmusculus_EDLI4060.1 \SGLYRILVQLEQSPY\‘KT\‘ MNRRLFFFLVVTVMPKTVKSNGSSFVPSLGQELENEVGFSLPPVAETYGE NKETGYEFLI HHVLEI RKKI TNETEAY SCI BRYTTHESE THEN QVEPPVSE 1ML SAEVOEREE V¥ SI VKI L 150
Oryetolagus ¢ cumculus XP. 0027202712 e GRCFFSYSN. LRPGTCTNGVESALPPCCEWPVLI GLSLLSLAEPYGFSKETCYALLI HHVLEI RKKI TNHTEAI SCI BGYTTHLAL T QVLPPHSE TNLSALVCLRLEVNSI VKI SERAFVGL 126
Xenopus_trapicalis XP_00293 MPFHVICPI AAENTLILCP. . 1SFIEC ECI HTE YANEVCCSVVTEACAI CCLB YCTRVENI SENER SKI LCY TESHLPKEC] NGVECTVAFENE 107
Seriola_dumerili _faa 072593]34[ MGI VEFELELNT. sAccc. SCNYPATNI MACFNCNI ANESEVI SMBCNVITINL RVI PPGSFSCVLGLENLCLS CNCLOSLKGGEFRGL 100
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Fig.5 Multiple alignments of TOTLR13 amino acid sequence of 7. ovatus with other species
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Fig.6 Phylogenetic tree of TLR13 constructed by neighbour-joining method
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Abstract

The innate immune response serves as the first line of defense and is initiated through the

sensing of pathogen-associated molecular patterns (PAMPs). Toll-like receptors (TLRs) are ancient innate

immune receptors involved in pathogen-related molecular pattern recognition, which is essential for

immune homeostasis and the prevention of infection. As a member of the TLR11 family, TLR13 has been

identified in several teleost fishes, including Larimichthys crocea, Oreochromis niloticus, and

Epinephelus coioides. These studies have mainly focused on the function of TLR13 in protecting the body

from bacterial or viral invasion. To further investigate the immune function of TLR13, the gene of open
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reading frame (ORF) sequence of TLR13 (ToTLR13) from golden pompano (7rachinotus ovatus) was
cloned and characterized in this study. The expression pattern of 70TLRI3 was determined in healthy
tissues and infected immune-related tissues in golden pompano by real-time fluorescence quantitative
PCR (RT-qPCR). Moreover, subcellular localization of ToTLRI13 in A549 cells was determined. The
results showed that the ORF sequence of 70TLRI3 was 1269 bp, encoding 422 amino acids with an
isoelectric point of 8.13. ToTLR13 was classified as a hydrophilic protein by hydrophilic prediction. In
addition, ToTLR13 contains a 15-amino-acid-coded signal peptide. Conservative structure domain
analysis showed that ToTLR13 contains a transmembrane (TM) domain, a leucine-rich repeat (LRR)
domain involved in ligand recognition and binding, and a conserved Toll/interleukin-1 receptor (TIR)
domain involved in signal transduction, which is in line with the typical characteristics of the TLR family.
The TIR domain exists in almost all transmembrane TLRs and its sequence is highly conserved. By
establishing the tertiary structure of the conserved domain of TLR13, ToTLR13 has a high spatial
structure that overlaps with the LRR and TIR domains of Mus musculus and L. crocea TLR13, which
shows that the TLR13 structure and function in different species have a certain similarity. Multiple
sequence alignment showed that ToTLR13 had a high similarity with other teleost fish TLR13
(82.529%~84.58%), while with other classes of species, sequence similarity was low (33.30%~46.11%).
Furthermore, according to the phylogenetic tree analysis, we found that the relationship between
ToTLR13 and other teleost fish TLR13 is relatively close, among which Epinephelus lanceolatus is the
closest evolutionary position. While it is distant from other species, mammals are grouped into one
branch; Xenopus tropicalis and Cyclina sinensis are in another branch. RT-qPCR results revealed that
ToTLR13 was constitutively expressed, with the highest expression level in the gill and spleen, followed
by the brain, liver, and kidney, and expression was lower in the heart, head kidney, and muscle. The
mRNA expression of TLR13 is slightly different in different fish, which indicates that 7LR13 has species
specificity and tissue specificity in normal fish tissues. Moreover, TLR13 is generally highly expressed in
fish immune-related tissues, suggesting that TLR/3 may play different roles in different fish species and
plays an important immunomodulatory role. When stimulated by pathogens or viruses, the mRNA
expression of TLR13 in immune-related tissues of different fish varies. In this study, after infection with
Streptococcus agalactiae and Vibrio alginolyticus, there were significant changes in the mRNA expression
of ToTLR13 in different tissues. The ToTLR13 mRNA expression level in the gill suddenly reached a peak
at 72 h after infection with S. agalactiae, but showed significant differences at 12 h and 96 h in the
V. alginolyticus experimental group. In the spleen, the mRNA expression of 70TLRI3 increased in a
time-dependent manner after infection with S. agalactiae and V. alginolyticus, peaking at 24 h and 96 h,
respectively. The mRNA expression level of ToTLR13 in the liver showed a regular trend of increasing
and then decreasing from O h to 48 h after S. agalactiae infection and reached a peak at 72 h. In the
V. alginolyticus experimental group, the mRNA expression level of ToTLRI3 in the liver decreased to
below the original level at first and then increased, reaching a peak at 48 h. In the kidney, the ToTLR13
mRNA expression level in the S. agalactiae group reached a double peak at 12 h and 72 h after infection,
respectively. ToTLR13 mRNA expression level reached a peak at 6 h after V. alginolyticus infection, and
then decreased to the level before challenge. These results suggest that ToTLR13 plays an important role
in the immune response against pathogenic bacteria. According to their intracellular localization, TLRs
can be divided into two categories: Those expressed on the surface of the cell membrane and those
localized in the cytoplasm. In this study, subcellular localization showed that TOTLR13 was localized in
the cytoplasm of A549 cells, and this phenomenon was also found in other teleost fish TLR13. The results
of this study showed that ToOTLR13 might be involved in the innate immunity of golden pompano against
pathogenic bacteria, which lays a foundation for studies on the function of TLR13 in teleost.
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