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W : H 45 % F B4 TLRIO(SCTLR19) 5 B,4f # ¥ & TLRI19(CITLR19) #y 45 #1 & o # % &,
36 7 T SCTLRIO 3k 4 K 3 oA S 45 M 4 &, I 52 Bt % Ok & & PCR(qPCR) 4 4
HUARKAEREEFFIGEEF (GCRV) R o R AL, A ARTRAZRBFH
4 TLR19 5 5@ B Tl th b X E BB E e R B or, SCTLRI9 % FH 4575 957 AN & %
B, 4§ CITLR19 &8 7 7 B A & JEAH WU (94.04%); 18 ScTLR19 f 4h X 1 9 A 5u & B
4 %% (LRR) 4 /&%, th CITLRIO 7 654~677 @ B 2 M A8 % 1 NLRR, HE =
PAEM EAIR % 24 o-#E 8 6 AN B4 B o SCTLRIO )iz %k T A/ MR 4 & 414, GCRV
S EHERE, ARARFERRARENEF B F LH. RS %M R &% SCTLR19 3
#% GCRV % #E, THEMWET IRFI AKX Z M A M XA KPS RALLF %5,
MTHFRTETIREBAELF 2 24h W RAKFEF LR, HEEE G MyD88 o
TRIF 9 %k A FHEZE LH. #% %Y, & GTLRI9 AL, SCTLR19 [ # R 3t IRF3 7
o xf IRF7 # 47 8 4%, {2 F B F GITLR19 % — & # TRIF &9 # KX, 3L F & % MyD88 7
TRIF —# #tA7HE, THRNIESHETRE RN

K91 RIpHE;, B, GCRV; TLRI9; 4445 k¢

hESES:S917.4

6 K Ay 2 0 2 AE A A B P R SR A
RS — BB, ML AR 2R ) 32 ik
(pattern recognition receptor, PRR) i %I % J5i AH
H 4y F AR R (pathogen-associated molecular pattern,
PAMP), ZAkTiiE NUIEE 5@ . 15 IR G
B, LA K B0 B A5 )50, Toll A 32 {&
(Toll-like receptor, TLR) 1 J& 24 4~ W 5% fie 4 1]
AR Z Rz —, AR IR 2L 30 ) TLR %%
o7 FRCAR S G5 R RRIE T, BESR N DRt 2 rh
SE B 20 A TLR ZE 05 4 T30 53y 6 KW 5™,
BPTLR1, 3-5. 7 F1 11 A . TLR HHEA L5
ALHG B R IX . LA AT ML N X A TLR #f
A1 BB, BT 1 BEREEN; WAXHE
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% 1 %Z /K (Toll/interleukin 1 receptor, TIR) %% F4) k&
s, TLR #1715 51 S 0 g i, &
RESS & . WGk 11 /1 (adapter protein) Ff 4%
WO i e (551 AR TLR A S W E 5
G Ik I N E 4y O MyD88 i Al MyD88 4 i
PRI IE AR, e 200 13 P NF-«B 5% IRF 6 A
(3 TS e N 7 A S & B SN < K Y v R i
T % (interferon, IFN) %53k, M B AL
AN [] 1) B 8 T 2

TLR19 5 fi 847 244", 5 TLR11-13,
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TLR21-23 Fil TLR20/26 [7] J& T* TLR11 M. ¢ & ",
FUHT, A 5¢ TLRIT % B9 D REWF 5 £ 2 4k vh
1t TLR22 JE [, BEAE R S e HA b A
BRIk, Wi TLR22 0] B8 & 4R H0% R # 12
FZMEERAEMECHENRN ., WA 2 Mg 0
TLR19 3 [ 3 9 s B % 5, W0 B 5 )R8 il (Je-
talurus punctatus)” . BE 5y 1 (Danio rerio)™. K
VU (Salmo salar)? | BiFith (Pelteobagrus fulvidr-
aco)™ . W13kt (Megalobrama amblycephala)™ . H
fti (Ctenopharyngodon idella) % . £ & i, X
# RNA(dsRNA) fi5 2 25 fbL4) poly(I:C) fik i/ 7 & it
B E4I I (CIK) Hh TLR19 EPH ki i 3 i1
MTERVEFEEE T, A% Je PRl 0 22 1 AE R 7 (ISAV)
JRCL 11 5| S D £ 2 TLR19 K& fH 63k B F 2,
AN, TR I 7K =B Tl AT Sk B IR L
JUE A Sk B 4140 TLR19 JE PR 263k B 2 1 A ©Y;
1117 5 | A6 ¥ 390 0T A L B D I 9 TLR 193 [N 3%
R E LR, K, AFMG2EA TLR19 &
PR e 07 A [ =8OR ] 9 Dt I 52 3 OAS ) 1Y 3R
B, WS B AT D RE A RN AL A AT B AT
Rk

IR 85 (Squaliobarbus curriculus) J& 8 £} (Cy-
prinidae), ZRHR IS JE (Squaliobarbus)™, © AL E
A RE R AR B R AL,
1M LA GCRVIN, 5[] Ja HE 2 £ 513} 19 7 £
AH L EA T e, (HaZ Bk 25 = 00 4 1L
il AR WA . %5 T TLR K6 70 T 7E i 7 o s
R FEREAE . © A U5 3 s &8 2 o IR 6
TLR 5 B A ¥ TLR 76 2548 F fEfE 0l i 25 5,
XA RETE B T EANTPUR R R IR 22 5,
M5 B 2 Fh 4 BT GCRV RE 1 Y 22 5 P9, Hifi
TLR19(CIiTLR19) ) Py he & A IR AW 5T, HAE N
JfL N PRR 15 GCRV, 5l i MyD88 = 4 i 7 45
TRIF {553 f 806 IRF3 LU S T R FHRE N E
ik, TR FEGURTE R DRE! . A5 v e 3k
19 7R AR TLR19 6K (SCTLR19) 4K, RHH
JL AR IX 5 B Al TLR19 AH L £ 14> LRR, T /5 4k
T UIRE LBt — 6 W% T GCRV Hl U5 ScTLR19
TEA [F] B g 20 2 ) Rk KF A8 Ak, I 5E i it 3R
K SC 50 W A BT HLAH X T GITLR19 7k 4% 19 41
GCRV £ I fig . & 1 91 A0 8 W] % MR 6 55 £
TLR19 25 # FIZIBE Y 22 5, I 4 o IR il 55 e £
GCRV HiPE 2 5 - F AL R
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1 MBSk
1.1 SEIS K% GCRV HLIe

S 6 J i A% MR Bk F I R Ak K2 — IR
TR REFEHL, A 2019 EEEF MK, R (10.5+
0.3)g, &K (9.1£0.1)cm, Hilnl5EF 28°C. 80L/A
MIEA TR G — D H, B8R SRR
o WL T HEHRES, B Rk LA
f . BERE . BEAE . BEAERSLE AL, BTHRA
FRAE, ML R IR AN . X F GCRV
WSS, GCRV i #E (JX0901 bk, v K
FERR A B VLK BIE 5 T R A AF Y 5L RN ) 28
s T S T AfAR (02 mL/RB), TEILTEE 6. 12,
24 72 1168 h J5 BURE, X B 4 v 5 ) 45 f: 10 i
M2 9% o ER VSV (PBS), BB [) S 3 R ARy
WA, WG R RE AL SR M B,
PRAE A L
1.2 RNA #ZBUK cDNA I & R

2 [ TaKaRa MiniBEST Universal RNA Extr-
action(TaKaRa) i 71| & 56 B 45 & HUEL RNA, JFH
BioSpectrometer Basic #% R % 11X (Eppendorf) £
T H RNA ¥ BRI 5 5 1% S A e e FeL i G
H5E 8 M 43 I cDNA S 5% 5% 3l 7l & (TaKaRa)
& i cDNA,

1.3 ScTLR19 EFE£ KK =

SCTLR19 A& B # 8] § Ba9u% LA NCBI
B8 TLR19 %&£ A (GenBank: KY798320.1) 4 %
Y5 NZ %, 35 Oligo 7.0 #AF 514 Sc-
TLR19-cF/R (% 1), LAARHR 85I cDNA Ay 5 Az
PCR ¥ 14 3545 ScTLR19 J£ K Ay v [a] 7 BE, 1K &
A+ 10 uL Taq Master Mix (TaKaRa), 7 pL ddH,0,
1 uL cDNA, 1 uL ScTLR19-cF Fl1 pL ScTLR19-cR,
FERF M. 94°C, WiZEYE Smin; 94°C, 7ZEHE 30,
B RBE 56°C, 30s, 72°C, #Ef 2 min, 3t 35
MEF; 72°C, BEIEM 7 min; 4 °C A7, 7]
i PCR 7= ¥ If % 4% & pMDI9-T # {& (TaKaRa),
% DR B A R A IR w1

ScTLR19 # A #9 5' RACE #= 3' RACE
3" RACE & — % LA ScTLR19 3'W Fl i H 51 ¥
UPM (& 1) A #5149, P HG&M R 94°C, stk
5min; 94°C, Z&M:30s, B AR 55°C, 30s,
72 °C, FE# 2 min, 335 MEH; 72°C, BE
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Tab.1 Primers and their sequences used in this study
GBIk 731 FHiE BT

primer sequence (5'-3") application GenBank NO.
ScTLR19-cF CTGCCAATGCCTTTTCACAC whE] By i
ScTLR19-cR GCAAACAGAGCCTCAATCTCG
ScTLR19-5' TCCAGGTGGTCTACTTCCGAACTGCTC 5'RACE
ScTLR19 3' W ACTAATGTTTTCAAGGCAGTTCGAGAGC 3'RACE
ScTLR19 3'N CACTGCACCGTCTCAAGCGTCT
UPM CTAATACGACTCACTATAGGGC
ScTLR19-qF TTCACACTTGCCTTCTTTGGA %t € #PCR
ScTLR19-qR TAATCACCGAAAAGCAGCCAGA
MyD88-qF GAAGCCCGTCCAGGTTCCA KR604719.1
MyD88-qR TGAAGGCATCAAAGGTCTCCG
TRIF-qF TCGAGGAGGAAGGCTGGCACTT KU870671
TRIF-qF TGAGCGTGAAGCAGACAGCAGC
IRF7-qF CGCCTGTGTTCGTCACTCGT ACS34986.1
IRF7-qR GGTGGTTGGAAAGCGTATTGG
IRF3-qF AAACGTGTTCTGTACAAACCC KY362546
IRF3-qR CTCAAGCCCCAAATAGAGCTG
EF la-qF CGCCATTGTTGAGATGATCCCT
EF la-qR GACACCAACAGCAACGGTCT
B-actin-qF GCTATGTGGCTCTTGACTTCG
B-actin-qR GGGCACCTGAACCTCTCATT
ScTLR19-tF tcgagetcaagettegaattct ATGGGTGTGACTGACTCAAATTGC I B A
ScTLR19-tR ggatccegggeecgeggtaccAGAAGCTTCCTCAGTGTCATTCATG

HEAH 7 min, 245 DL —F8 PCR =M BE 50 fi51E
R HR, B A ScTLR19 3’ N A3 1 51 4 UPM
(F ) FATERXY W, 5 RACE HH# L) ScTLR19-
5" MGE 518 UPM (36 1) AP 518, ¥ 4%
PF 0 94 °C, FAEYE 5 min; 94 °C, 7AE{E30s, B
KIRJE 60°C, 30s, 72°C, FEffi 2 min, 3354
PEF; 72°C, BE LR 7 min, $% LI # PCR
7R RE SO AEAE AR HEAT IR . LR A4
Br3’, 5" RACE fiirfa] By 4, k4% ScTLR19
HEHEKFELR.

1.4 ScTLR19 L4 {E S 4

DNAMAN #9445 2] ScTLR19 £ 42
J& , Expasy (http://web.expasy.org/protparam/) 1£ £&

https://www.china-fishery.cn

ot A AR BT A B Blast F4% AN A
128 TLR19 ZIEMR Fr S AU #E4T 7047 . MAGA
7.0 #44 (Neighbor-Joining, 4P, 1000 K H &
K ) A8 i RGBT . SCTLR19 544 38 Fl = 2%
ZEF A3 7E SMART (http:/smart.embl-heidelbe-
rg.de/) MISwiss-model(https://swissmodel.expasy.org/)
T E5E.

1.5 K E=E PCR(QPCR) &

ML ScTLR19 2 K 4> K 3% 1 qPCR 5147 Sc-
TLR19-qF/R (% 1), f&B) CFX96-Touch™ Real-Time
PCR Detection System(Bio-rad) % 7 IR fil £ {2 g 41
LU G GCRV J5 R EE A LU NE . IE . &
JIE T ScTLR19 JE A By A XS ik dkf el , LA p-
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actin Ml EF-la fE N2 (% 1) qPCR X N K A
5uL SYBR Green 17%¢ 4% ¥l (Vazyme), 0.4 uL
ScTLR19-gF/R, 1 uL cDNA #Z4%, 3.2 uL ddH,0.
RNFRIF N . 95 °C HiAEPE 30s; 95°C5s, 60°C
40s, 40 MEFR, WL 65 °C & 95 °C,
S5s¥Emo.seC, A MmEE 3 NEHE,

1.6 SCcTLR19 Y33 RKIASLIG

it & i% i #2 pEGFP-N1-Flag-ScTLR19 44 %)
% Pl ScTLR19 ORF J¥ 81 A A, & i1 45
P51 H ScTLR19-tF/R (% 1), FRAFH EEYI7 15 (57
Kpn 1 F1 3" EcoR 1) ) PCR =¥ . 2 W) )5 ,
FH T4 % 7 fif 8 % $% % pEGFP-N1-Flag 2% /& 4
## pEGFP-N1-Flag-ScTLR19 4 JFiki, %1% Endo-
Free Plasmid Mini Kit I(TaKaRa) 58 4542 pEGFP-
N1-Flag-ScTLR19 5 241 ki, I A% R & A AR
M E , BT 20 °C ARAE4H .

S I BH S - i o 4% 3k 2 A7 A Yl 52
B, e YL H ORI oA R S 68 2% 40 M (SCF) 15 9% 4% 2
ik #] 60%~70%. AR #i Lipofectamine®3000 (Ther-
moFisher) §% Y4 i 71| & Ui W] 43 42 /R ¥ pEGFP-N1-
Flag-ScTLR19 5 20 Jio b % 4 2 1M (5 pg/T25 Jili)o
A SEHAH 3 N ES, CO, B4 5748 (ThermoFisher)
28 °C MREEHE 4L 6 h,,

ScTLR19 Bl RiT & ik BEmtEEYL 24 h 5,
B Jo e 6 B B UEE (Olympus, BXS1) #E479¢
JEMER I . B, UL ScTLR19 #f i I H
Trizol ¥ 45 HUZH L 2 RNA, X6 B8 4 Ay fi 5 s I fieg
2 it F1 3 %6 35 pEGFP-N1-Flag 41 i , #] Jf] qPCR
D75 UE ScTLR19 35l mRNA /K- [ 35 ik .

F| | Western Blot J7 7 50 UE ScTLR19 & H 7K
Fy Fik . HAE, HEEUSCTLRIO 3 £k (5
YL 24 h J5)SCF 4l S & 1, I H BCA kil &

BV . B, B CIRE 4 3 D0 M Tk e B8 i
B Yk (PAGE) 43 %5 J5 , 250 mA T i %% 5 it 2 h,
1 0.5% PBST PEME 30 min (10 min/iX) Ji5, I E
T3 1 (Beyotime) % I 3} 4] 15 min, il A Flag
SR TR (ABclonal, 1 : 1000 % Bf) A1 =86 A
B-actin H YR FL K (ABclonal, 1 : 4000 Fi B), 4°C
M A5, PBST 0k 5 WK, 43K Smin, 4058k
JERFE 1 h (B-actin EHHR HUM Flag EP0 R L,
Bi¥e 12 2000 #i k), PEME S k. &5, MA ECL
I 03 (Beyotime) (7, i#lid Gene Genome(Al-
catel) AL R G A M .

IRF3. IRF7. TRIF #= MyD88 4 B % i /K
4w Wk B 5% 4% 24 h J5 #E 1T GCRV I &
(MOIL:0.5), WeHI#: 0, 12, 24 F148 h J5 A4,
FH Trizol i #2 B RNA I & MU 55 — 5% cDNA, f&
B qPCR 757 ¥: % ] IRF3, IRF7. TRIF Fil MyD88
LKA mRNA KE25 4k

1.7 BUEAIE

H Bio-Rad CFX Manager 4 F1 27 11
% ScTLR19, IRF3, IRF7, TRIF il MyD88 3
AR Fe ik i, KdE 50 A SPSS 18.0 #E 47 H A
EVIE VWS E N

2 4

2.1 SC¢TLR19 5 GIiTLR19 B9Z5#EL 55

ScTLR19 FH 4K 3230bp (GenBank: MN4328
80), Zwh% 957 A& SR, & [T ik
109.528 ku, HLiB 45 HL 80 599, & G i LR 45
B4R SCTLR19 5 CiTLR19 [A] ¥ M B v (8 1),
Blast £ 30,3 B WG 35 AR L1 35 7 (94.04%); A1k
B Z (90.60%); KP4 i fe 1% (50.57%, % 2).

98 Squaliobarbus curriculus
ool L

99

100

Ctenopharyngodon idella

Megalobrama amblycephala

Cyprinus carpio

Danio rerio

1001

Ictalurus punctatus

Pelteobagrus fulvidraco

Salmo salar

0.05

1 ScTLR19 RS L
Fig. 1 Phylogenetic tree of ScTLR19
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Tab.2 Comparison of amino acid similarity

among fish TLR19s
Yo gy AL/ %
species GenBank No. similarity
Hifh Ctenopharyngodon idella  AUF71965.1 94.04
2] 3k fijj Megalobrama amblycephala APT35508.1 90.60
filf Cyprinus carpio LC150772.1 80.90

B 1 Danio rerio NP_001352353.1 73.89

Pelteobagrus fulvidraco AQY78352.1 56.88
BERUCRN Jetalurus punctatus AEI59675.1 56.84

Salmo salar CDH93609.2 50.57

1M SMART %5 44 5 7 {2 75 ScTLR19 A N Bt
B 1A PR 5F TIR 4574 5 (803~948 2 JE R i s Z
[6)) A, B BRI AE 11~30 S LR S5 22 6], i
ShBCH 9 MR AR E TS (LRR) AL, 43 i
T98~121. 150~173 234~257. 385~408 . 409~432
433~456, 457~480. 630~653 Fll 654~677 & It g

I I ﬁ I%
0 100 200 300

400

0 100 200 300 400

a-B2JiE

Bl
AERE

{7 5 2z 8] (] 2-a), # L GITLR19 £ 654~677 &
FERR A A Z a1 % 1 4 LRR (] 2-a,b), ScTLR19 =
Gt Rth 15 4> o-42HER 17 4 p-Ir Bk i (1 2-¢),
1M CITLR19 =225y 13 4> o~ BEF 11 4> B-97
A A (B 2-d), [H 6 SCTLR19 = 9% 25 #4 H Ci-
TLR19 £ 2 4~ o-32JEF1 6 1~ B-#T15 -

2.2 SCTLR19 EREKBLRIEDIT

i1l qPCR J7 9% % ScTLR19 %& K il 20 413634
BT T 0071 S5 B/R, ScTLR19 SEFZEN |
JEME . WUA . BBk . MRAE. BE . EBE. SKEAES
LA Rk, HAE KRR FIILIR ) 3R 58 iE
e, SKBEMENKZ, mAER . . SR
LI 20 21 rp e 3R 7K AR (18] 3),

2.3 GCRV X5 SCTLR19 £ X 7£ % 5 48 40
RRIEER

GCRV W7 )5, i R 65 s . I8t JUE 0 AT
ZH 21 ScTLR19 4 [A 4 26 3K 7K SF i 4 & 81 0 [
THE TR, B — kg, 8

i -

500 600 700 800 900

500 600 700 800 900

2 ScTLR19 71 CiTLR19 &#15 5 = R 45 L
() A1 (c) 75319 SCTLR19 Tl 45 K 38R = 4 45405 (b) A1 (d) 29 CITLR19 Tl 45 44 Sl = 2 45 44
Fig.2 Comparison of domains and 3D structures between ScTLR19 and CiTLR19
(a) The domains and (c) 3D structure of ScTLR19; (b) The domains and (d) 3D structure of CiTLR19
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5 .
E *k
E 4 T
g §
",‘SJ% 3 b ok
KE
'S 2t x
Fe
B 1
=
0  —r——— L L ’__..__| ’__.I__| ’__.r_‘ L
1 2 3 4 5 6 7 8
ZHZR
tissue

B3 ScTLR19 £EFEERREALAFHETREE
LW, 2 BP0, 3OWLA, 4 BZK, s RE, 6. B, 7 RE. 8.3k
B, xRN FE T (P<0.01), RELFIRIRERZE 0=3)

Fig. 3 The relative expressions of ScTLR19 in
normal tissues of S. curriculus

1. intestine, 2. liver, 3. muscle, 4. skin, 5. spleen, 6 gill, 7. kidney,
8. head kidney.Extremely significant differences (P<0.01) were marked

with “**”_ and error bar was shown as the standard error (n=3)

FIURTJE 22 3506 Y A GCRV I EE )5 24 h, 11 B AE
() 22k 0 HH BLfE GCRV L& J5 72 he BLAL, B
JUE 20 2 ScTLR19 JE PR 76 T 55 45 B[] 19 3 3k
TR 35 T IR 4H (P<0.05) (18] 4-a); 9L 2H 21
H SCTLR19 & K 75 05 45 B[] a5 i 3R 38 7K F 5 %8
MRZH TC b 35 25 5% (18] 4-b); I FAEZH 2 SCTLR19
FERNAETCFY 12, 72 A1 168 h (YRR /K H B
FART X R4 (P<0.05) (& 4-¢).

2.4 SCTLR19 #T GCRV ®IZIhEER4S 4 4

ScTLR19 F) /& it & & 8 7% ScTLR19
FHXT T CITLR19 M 5§ BT GCRV S Ui fig, A<
WF 5 7E 2 R 80 68 4% 40 il R (SCF) BB S8 T
ScTLR19 )1t 2235 (& 5-a), WM} #E Y pEGFP-N1-
Flag-ScTLR19 i kL J5 , & P ScTLR19 £ SCF
(R FR RS 3 15 o i 3 48 i (P<0.05) (18] 5-¢), ki
Bl Flag Bt (446 0 2] 33 35 19 SCTLR19 FE H, &
464 R /N2 136 ku (K] 5-d).

ScTLR19 *f F 4% 38 ¥ B F IRF7 #= IRF3
a9 9 4= SCHfE Bl QPCR T E B AP T
ScTLR19 i % ik J5 IRF3 fil IRF7 £ [K 78 GCRV I{
R A AR, 55 R, SCTLR19 7E SCF
iR iEJ5, IRF7 3K F GCRV I3 4% i ] £
FIR K5 X A T 3% 22 5% (P>0.05) (K 6-a),
Ifii IRF3 %&£ K 7E GCRV L5 12 Fl 24 h B i 357K
R E TR, 4y S X BRI 13.1 £
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I PBS
Il GCRV

1.5

1.0

FE R IL B

relative expression level

0.5

6 12 24 72 168
WrEE []/h

time post infection

(@

[ PBS
Il GCRV

MR ERIA R
relative expression level
)

6 12 24 72 168
YrRE []/h

time post infection

(b)

[ PBS

MR ERIA R
relative expression level

6 12 24 72 168

5N ] /h

time post infection

(©

E 4 GCRV ¥E/5 ScTLR19 £ E £ S Bk (a). F2AE (b)
FRFAE (o) AR P RHEITRIZET K
B35 M2 5 (P<0.05) RN & 35 M 2% 5 (P<0.01), 43 3l I #8045
o IRZELFRIFUEIR 7 (0=3)
Fig. 4 The fold changes of SCTLR19 in kidney(a),
spleen(b) and liver(c) tissues after GCRYV stimulation

The significant differences (P<0.05) and extremely significant differ-
ences (P<0.01) were marked with “*” and “**”. Error bar was

shown as the standard error (n=3)

(P<0.05) 1 6.2 15 (P<0.01) (&l 6-b),
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1954 KopE o R 44 45

(b)

5 1 TLRI9 w .

p-actin Sl

R eSS
relative expression level

0 1 1
1 2 3
(© (d)

5 SCcTLR19 #0A05d F=IA R HIGIE
@)+ (b) 435 7~ %t B fUBE N W % pEGFP-N1-Flag-ScTLR 19 1 pEGFP-N1-Flag(Xf fR) # 445 1, (c) &~ SCF. pEGFP-NI1-Flag 1 pEGFP-
N1-Flag-ScTLR19 H# TLR19 () mRNA £ IE K, (d) &7~ B i % 4« pEGFP-N1-Flag-ScTLR19 J& ) 5 [ R IEKF G MEWH¥EH). 7%
TN E E R (P<0.05), R % LR IR FRAEIR 2 (n=3)

Fig. 5 Confirmation of homologous overexpression of ScTLR19 in SCF cells
(a) The overexpressions of ScTLR19 and (b) EGFP (control) in SCF cells under microscope. (¢)The mRNA expression level of TLR19 in SCF, pEGFP-
N1-Flag and pEGFP-N1-Flag-ScTLR19. (d) The protein expression level of pEGFP-N1-Flag-ScTLR19(three biological repeats). The significant differ-

ences (P<0.05) were marked with “*”. Error bar was shown as the standard error (n=3) 1. SCF, 2. pEGEP-N1-Flag, 3. pEGEP-N1-Flag-
ScTLR19

61 flag 8 flag
e B TLR19 e B TLR19 *x
e 4 I8 S
a2 g
RE RE 4
1245 s
€z’ =2,
E E
E 2
0 0
0 12 24 48 0 12 24 48
KRR [ /h WU )/
time post infection time post infection
(a) (b)

6 SCcTLR19 id A5 IRF7(a) #1 IRF3(b) E F £ GCRV EHEMNRIEZET Ik
BEEE R (P<0.05) AR Z 12 R (P<0.01), 4 BB FR . iR 28R TFAR IR 2 (0=3)

Fig. 6 Fold changes of IRF7(a) and IRF3(b) after the overexpression of SCTLR19 in SCF cells during GCRY infection

The significant differences(P<0.05) and extremely significant differences (P<0.01) were marked with “*” and “**”, and error bar was shown as
the standard error (n=3)
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Fig. 7 Fold changes of TRIF(a) and MyD88(b) after the overexpression of
ScTLR19 in SCF cells during GCRY infection

The significant differences(P<0.05) and extremely significant differences (P<0.01) were marked with “*” and “**”, and error bar was shown as

the standard error (n=3)
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Preliminary analysis of the structural and functional differences between
Squaliobarbus curriculus and Ctenopharyngodon idella TLR19s

YUAN Wenling, LV Zhao, LIUYi, LIUXiaoyan’, XIAO Tiaoyi"

(Hunan Agricultural University, Hunan Engineering Technology Research Center of
Featured Aquatic Resources Utilization, Changsha 410128, China)

Abstract: In order to explore the structural and functional differences between a TLR19 homolog (designated as
ScTLR19) from S. curriculus and the reported TLR19 (designated as CiTLR19) from C. idellus, we cloned the full-
length ¢cDNA sequence of ScTLR19 gene and analyzed its sequence and structural characteristics, investigated its
expression patterns of various tissues and the responses to grass carp reovirus (GCRV) infection with real-time
fluorescent quantitative PCR (qPCR) technique, and revealed its distinct regulation on the downstream functional
genes of TLR19 signaling pathway by overexpression experiments in this study. The results showed that the
ScTLR19 gene encoded 957 amino acids, whose sequence shared high similarity (94.04%) with that of CiTLR19.
The extracellular region of ScTLR19 protein consisted of nine leucine-rich repeats (LRRs), and harbored one more
LRR than that for CiTLR19 at the amino acid sites of 654~677. The ScTLR19 also owned two more a-helixes and
six more B-folds than that of CiTLR19 for the three dimensional structure. The transcriptional expressions of
ScTLR19 were widely detected in various tissues of S. curriculus, and significantly up-regulated in kidney after
GCRYV infection. When the S. curriculus fin cells overexpressed ScTLR19 and were then challenged with GCRV,
the transcriptional expressions of interferon regulatory factor 7 (IRF7) did not significantly change (P>0.05), while
the transcriptional expressions of interferon regulatory factor 3 (IRF3) and both MyD88 and TRIF that were repor-
ted as two important adaptor proteins in TLR signal pathways, were significantly up-regulated at 12 h and 24 h
post GCRV infection, compared to the control group (P<0.05). According to the previous study on CiTLR19,
ScTLR19, just like CiTLR19, only regulated IRF3, but not IRF7 signal pathway during GCRV infection, but
unlike CiTLR19 only regulating TRIF signal pathway, ScTLR19 could regulate both MyD88 and TRIF signal
pathways, which might enable ScTLR19 with more antiviral immune functions to enhance the resistance against
GCRYV for S. curriculus. These results shed light on the differences in the structure and function between two

TLR19 genes from S. curriculus and C. idellus.
Key words: Squaliobarbus curriculus; Ctenopharyngodon idella; GCRV; TLR19; structure and function
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