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A% DIGIRR @i #if] MyD8S-NF-«xB HIEES S5
SR

BriL, M &, HEH

EERRFRG, WKFRHAEY E M A E E G s =, e EIT 361021)

WE: WVHAXRAKEEN A XREAAABNE 1 Z1EHM x4 F (double immunoglobulin
interleukin-1 receptor-related molecule, DIGIRR) 7 %, % K b H N /EJH , AL wE 7T A& &
digirr (Ledigirr) By %% X J7 7 5 Kl % ok 2 & PCR (QPCR) Xt K & & & 4 R R % & 7| # 5
WRNE. KESEARRAREEEHM A (LCK) F 8 Ledigirr R HRH#AAT TR, MHET
F 4] % 3 i & pTurboGFP-DIGIRR % pcDNA3.1-DIGIRR, 45| LL4 % L% & (GFP) % 4}
LEHERNKNEBRSE 2%, #% T LDIGIRR T 48 it 2 L K it & 3k & *f NF-xB & )
FiEMEE., B8R, Ledigirr B FF 752 A A€ (ORF) &4 1 575bp 8, 44 524
MNEFEBR, BT EN 594ka. £8 K (pD) H 576, N3 a2 Mk E e (g 44
B INBBEREIANTollg @ N%F-1%4& (TIR) 58, BTHRFHNEE & X
DIGIRR % jk; qPCR R B, Ledigir E K 5 Ak, AP EHE P REE
RE; RAERBERE RS (LPS). EE G £ RA-HHF 8] [poly :C)] % 2 7l #
THRASERS, ATFS XL BERE NI, TAREMLERE T, LDIGIRR £ %
HETEMMNERIX; it %k LeDIGIRR 4% & % 41 % nf-cb B MyD88 4 5 8y nf-xb #y %%
FTWTE. 4 LR, Ledigirr 7 Gk B I 306 nfxh W5 FOHE, ERE AN EIER NP KE
REEER. A TREANERAFAN SRR NNAEAEEE L

XH21A: K% #; DIGIRR; Fkik#HfE; it%kik; MyD88; NF-xB; #iif#

FESAS: S942 MERARARRD: A

SR b I N TE fa S HEP UK AAR e 3 . A
WL B, A A AR R R R e A E AR
R B G g8 IO A g B e B A0 0T e 1
@ e Pt B G g B iy v i 67 9 45 R 7
45 3 R R g R, U A A A v gy T
fael,

Toll/H 4 g /- & -1 % {& (Toll/Interleukin 1
receptor, TIR) 8 <1 B 74 4 35 PR 5F (1 TIR S5 44488,
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VERBEE T, ) IZAFTE T4 Fh 2 R 1 20 B R B
T8 AN A B, BE T RAMX I 25 5, TIR M
FEFEAFEWN R R, —FKEETRART
& [X (rich in leucine repeats, LRR) ¥ Toll £ 5Z {A&
(Toll like receptor, TLR) ¥ ZZ % , i i BEAE 43 4L A
F 88 (myeloid differentiation factor 88, MyD88) &
AR MR R A, PO [F]005 J5 b A A S A
x4 F 1 3 (pathogen associate molecular pattern,
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PAMP), [l Ffojo I AR 28 I F 0% S e, oA
LA AR B 5 — BB 2™ D) — W 5K
5L B R AN X 2 A A A BR AR ) (immuno-
globulin, Ig) Z5#38, WIFHMMN R 1 ZK15
IT (IL-1RI 5 IL-1RII), IL-18 5Z{& (IL18-R), 4K
H i IR FE A 2 #H 1 (growth stimulation expressed
gene 2, ST2), FAGREBREE 1 1 AR 2 2 R AH ¢
/7 F (single immunoglobulin interleukin-1 receptor-
related molecule, SIGIRR) K XX 5033 BR & M [ 40 iy
& 32 K 55 F (double immunoglobulin inter-
leukin-1 receptor-related molecule, DIGIRR) %5, 7E
B SV K 45 Z2 R A Y,

SIGIRR 5 DIGIRR ¥ J& T & A Ig 45 4 3 1
TIR BRI 0L, ENTHA MR 77254, 1
5 RO 1g SR B . 1 AR IX S 1 AN 1Y
TIR 453, HEZXHIET, HAIAY SIGIRR /Y
HRAM K 3 AL — A Ig 2544938, 1fii DIGIRR £
T2 g SRR WL B Wy b fn 2 b Y
SIGIRR 7EM | TLR {5 ik h A 45 s = AT,
026 %5 (1) DIGIRR 3 213 33 71 5 IL-1 {5
SIBRAENUA R S SN AR AR, HA
HI 1 R 7 W 7L 3h 4 Hh & B DIGIRR B9 AFAE", H
WFFEHEN, 1251 DIGIRR A €5 SIGIRR & IH T
LR R4S, (H X A5 4 5 DI RE R AT 58k AN
IR o BEE WP BORMARE, DH5EF R T A
[7i) 49y b 10 98 B B DTS00 o il T L sh b el g
B2 A 24> 1g 45F B A DIGIRR™, K, *f
ANl 0 28 TR AFTE R & A PIAS Tg Z5 A8 1 40 i A
RRMA I+, 0B B P v W e R
>N SIGIRR 5 DIGIRR, ARG,

9% Ta ke T &30l (Tetraodon nigroviridis)
= Ji| ff (Gasterosteus aculeatus) . %I #& 7R J7 #ifi
(Takifugu rubripes) G EAT 2 A 1g G5tk
0 digirr FERP 5, AR5 R, EA145 5 0 &
SFL AT RGE MR 2 (LPS) M IL-1p 1 3 5
£ (Danio rerio) M W nf-xb (#% K- #4035 1) B
20 M ) R BE R R ) RO, AR RO T R
PEE N RO IR PP R, )
(Miichthys miiuy) HJ DIGIRR fE 71 % ¥ LPS i &
NF-kB RS h AP B ZAE Y URIEERES (Trach-
inotus ovatus) DIGIRR 7] 5 MyD88 AH H./E A,
1l B 2 SN B B e T EL i O T A £8 28
DIGIRRIZEH . DIig B #EL I B 58 50

KA (Larimichthys crocea) +2 3% ¥ 7K’ 54
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FRhH i R AT s, (HORAF R 40 TR . N 5E
A A M AR 5| A 1 S ) AL 7 R 2 5 R
0 55 FE Y A R K J . HT B A SR T, RO
MyD88 ) Toll #5215 51 % 15 K B £ 1) e i 7
ol 55 T b R AR U H e B Y SR g I
N AT BB VLA E AT, B, S A
T B R . AR e R S T &
HEFREAEH

ARWFFE LR T R digirr (Ledigirr) Y cDNA
FEH, S T AR s RN T A R HE
i1 21 20K G g SR R A B 4 ek ARk s A 40
Mo E L8 5 T LeDIGIRR TR 40 il N ()43 A5 5 I3
1% LeDIGIRR #4713 363k, BEFE T HXF nf-rb F
MyD88 /™3 11 nf-xb i 8 F I WRAEVER], 5845
RN R 57K Ledigire 18 K 80 56 R M G sie b 1 7R
FHPEAERL AR

1 MRS TE

11 SWKRRE., @BRARRERIH

SIS R gl [ R (752 £20.8) g, &
£ (18.7 £ 2.3) em] W [ 48 T B 1) — R KB fa f
Y. TELEER I 1EJE AT R (% 40
FBm®, i 25°C, HF 26) . RHAT HFEBXAE
fREE S, W EUN, MR S s 1 1R
A (R, 4 °C 800 x g B> 5 min W4 1l 44
L XPRE AT, BUILA . B8 Rk
E . BRAE. OBE. B, B . kB R
ZUF B E TWAT, b5 E-80 °CIRfF, HT
A RNA PR K (2 R80T . TR 4R
AU 6 B (n=6) . AWTEIRTF T KL K7
BHE I Z 5ot SCO0ad R AR N L™ 4%
BESFHE 98 R AR B By S B X S5 sh )
b B J AL AR BT, JF e IR 28 KA E R R
FRZE 23 5 R ] B TR T o

S RHG B 40 il 2 (HEK293T) 5k #
B A (LCK, ke U5 T R o £ B U 240 e ) 448 L o 3
Wy 1 e [ ARG SR AR G (), HEK293T
il il R FHH DMEM #5355 F 37 °C CO, B5 5244 % M
R g% LCK 40 >R F DME-F/12 15 3 % F 28 °C
CO, BEFRAAI TR 7%

R AR ¥ 200 uL % T HE IR h 2%
WA (PBS) B IE B AL TR (Pseudomonas pleco-
glossicida) X} KU AT IE ST (AW 1 % 10°
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CFU/mL) , VA[EMAFL PBS X BR . 43 576 73 5t
JG0. 3, 6. 12, 24 K 48 h WAEALHRIRNE . Sk .
Bk . 88 N IE A4S G s A O L 2L (n=6)
—80 °C 1847, HT & RNA $EHU 50815 S m 2 [
FIRBAHT

PR Ih o T R 8 32 Tl R FH 99 A U
¥ LPS (L2 630, Sigma, 3£ [H) , #iE& [ [Flagel-
lin (FIiC), SRP8 029, Sigma, 3¢ [# ] K £ B HL- ¥
% [ploy (I:C), P1 530, Sigma, 35 ], HA LCK ZH
JH 35 FR O LA T S e R . B KRR
7 1x10°~2x10° fY LCK 4 ff & 6 FLANMES 54,
Hidi 24 h R WG REJS 40 JIAAC 10 pL %5 T PBS
1 L3R s IR AL HUL ) AT S e R, LPS. FLC M
poly (I:C) BYZUEBE 435 5. 1 Fl 10 ng/ul, 4L
TSR PBS St iR 7 FE G pE S 6.
12, 24 F1 48 h 73 5| URE (n=3), A 500 pL/AL
RNA 24 fiff W vk I 547 20 i 5 —80 °C {47, HTF
Ledigirr WZRIAA 3T

1.2 RNA #ZBUK ¢DNA BI& R

S RNA $2& B4 B 153 B 45 £ 47 (Eastep” Super
Total RNA Extraction Kit, Promega, E[HE), K
Nanodrop ill ;& RNA ¥ &, X HEfreE &5, i
1 pg & RNA 47 5% 5% S cDNA 25— 85 R 5 8,
B 35 4 e B0 B 45 417 (GoScript™ Reverse
Transcription SystemGoScript™ Reverse Transcrip-
tion System, Promega, 3£[#) . PCR ;=¥ H 1.5%
TR WE BRI FR VA, I T A 3 IR B e B K
SCHF P RE B PCR (qQPCR) 4MH7
1.3 KES digirr EEWRERFT) S

ARYEAS L0 2 AT v e SR AU B, X
1154 pcDNA3.1-DIGIRR-F £ pcDNA3.1-DIGIRR-
R (1) . PAKHE I cDNA AR, 1E AR
& 54 °C, PCR UM Ledigirr WS X ES),
BruEJE #EAT N —2B b B S

xR1 KHARAASY
Tab.1 Primers used in this study

514 FFH (5-3") Hi¥
primers sequences (5'-3") purpose
pcDNA3.1-DIGIRR-F GAATTCGTATGTCCTCCTCAGT cDNA 5e & Jid & ik

pcDNA3.1-DIGIRR-R

CTCGAGATGGCTGTGATTTTAG

cDNA cloning and overexpression

gDIGIRR-F GCAGGTGCTCTATGTGGG FEHPCR
PCR
gDIGIRR-R GATTGGTGAGGGGTTGGT a
qP-actin-F TTACTCCTTCACCACCACAG
qB-actin-R ATTCCGCAAGATTCCATAC
pT- DIGIRR -F CTCGAGATGGCTGTGATTTTAG V. 248 i 5 o
subcellular localization
pT- DIGIRR -R GAATTCGTATGTCCTCCTCAGT

H: RMASHIXRo 1. EcoR TRV 5.
Notes: Letters in italics represent Xho I and EcoR 1 digestion sites.

¥ % [\) U5 M HE X SR B BLAST (https:/blast.
ncbi.nlm.nih.gov/Blast.cgi) 7 #, M 1) & 3 1. 7
H ., Bigsr . B R (ph) M =REE
i M SR ] EXPASY (https://www.expasy.org) M
SMART (http://smart.embl-heidelberg.de/) ¥ v 7 £&
PEFT AT o RV T AR A DIGIRR 191751 A
NCBI 345 . DIGIRR 24 HEPR ¥ 51 1) 22 5 bE x>k
Clustal W (http://www.ebi.ac.uk/clustalw/) #t 17, #f
SR H MEGAT11.0 84, FH AR A8 AH 3% 1% 1) 4
(EARME 1000) .

14 HAREMRERHEORIESH
PR 8 f0 AN [ 20 21 1Y) cDNA it , >k ]

R E K7 2: 2 E /) sponsored by China Society of Fisheries

qPCR ¥ Ledigirr TEAN R4 2 i ) 2R 4R1E ;. DA
G g2 OIS AS [ B B | ML . SKOEF L R BR L B
/N BFIE & LCK ZiJfd cDNA Ak, A6 0 5
P Ledigirr B3R5 78 4k . PCR IR R Sy 14 /2
%% Bao " ik, LA B-actin fE NS HEEA,
JiE 3 DR R S 5 1) gDIGIRR-F, qDIGIRR-R }
NZ I 5| gB-actin-F 5 gB-actin-R J#51 L3 1,
Ledigirr T 57K F kb ad 27 AACT P33

L5 FrrutiE

V40 E 57 OB R - R TIE S 1) 51 4 pT-
DIGIRR-F/R (% 1), A &AL EN 11 Ledi-
girr 1 4 % 77 3] 58 [ | pTurboGFP-N #K {4
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(Evrogen, &% Hr) , 4 & 4 % 5 Bk pTur-
boGFP-DIGIRR, U /5 KiE J FH T J5 £ 9 W 20 At
(R

i F kORI A EE . LA pcDNA3.1- SIGIRR -
FR FIER MG, ¥ &AL LS 1 Ledi-
girr B9 4 1% 7 51 i B 2 pcDNA3.1/myc-His(-)A %%
& (Invitrogen, 3% [) v, 4 & 5 4 % 35 i ki
pcDNA3.1-DIGIRR, Il J¥* 5631 J5 ] T3 R 38 70 #r
BRI e s R4 Dy B

1.6 LcDIGIRR BYE 40 B E 3L

PR 2 3x10° 4~/mL () HEK293T 41 fifif%
Z 6L, 37°CHiFE20h )5, BALIMA 2 ug 1Y
pTurboGFP-DIGIRR i #i, DhRiAGR AL HE M
(GFP) 4 Jiu ki pTurboGFP-N 1 Jg % B8, EL{A % Yy
5 #i2 B8 Lipofectamine (Lipo) 3 000 (Invitrogen,
FEE) UL AT, Y% 24 h J5 N A Hoechst 33
342 (Sigma, FHE) FiRY @ 15 min, O
R DB (Leica, 1EE) RERZ.

SRR H S R 2235 R F S s BN (West-
ern blot) AT IE . EARERAE: UREER YL 24 h Y
Yiff, SR RIPA 24 ff J50O0 40 M 47 24/, 12%
T b R R A 5K TN M T e B S R Uk (SDS-
PAGE) /¢ 8§ #5 H it , %% E1 2 PVDF i, Western
blot % iIE il &5 % 1 LeSIGIRR-GFP f#35, — L
M anti-GFP Hi4K (AG279) , 3 BiR i E 1k
(HRP) Fric i LU EHTRBTAR (A0 208) , Fir A Hifk
B A#E A REMHERAGRA A, kM ECL
(Advansta, SEHE) #4706, BEZEHRMEH Image-
Quant Las 4 000 mini 1% 3 4t WL %% 2 411 I/ (GE,
EH) .

1.7 @FRIXERIWK A RZEIRE RSN NF-xB
A

o R id Rk # HEK293T 41 g )
1x10° >4 B /AL 1) 25 BE R FP 2 24 fLARcH, 3E3Rad
TR 240 i O R 5 4 Al A B R AR 70%~80%
i, 4345 100 ng B pcDNA3. 1/myc-His(-)A (55
oW M) g 3k BRL pcDNA3.1-LeDIGIRR
pcDNA3.1-LeMyD88 (A % & /7 ) J& pcDNA3.1-
LcDIGIRR 5 peDNA3.1-LeMyDS88 28R4, 5
i FL 31 ¥ NF-xB-luc )5} 3l F 4 5 & #% (Clontech,
K [E) Je 10 ng Wi B 7L H BE N 2 BORL pRL-TK
(Promega, 3¢ [E) A #5 YL an i . F% 4500 >k H

https://www.china-fishery.cn

Lipofectamine 3 000 (Promega, 3E[H) , HiK#E:A/E
UL 4517, LeDIGIRR H 4 H A9 H BRIk R
FHI Western blot 3 i, J5i%[F . —¥Hi K anti-C-
myc HLTEREHTIR (AM926, A K), “PHiH HRP
PRic B RPUIA (A0216, A K) .

MK K F B IR F %AW NF-«B B30 T 7%
i3 42 B8 Promega X %% 't 25 i AG I 34751 5 1 B
Uk, WCERTL UL G B A1 4% 7 1 . O R I T
K56 FR GloMax™20/20 A5 #) /42 % Sk i A
(Promega, 3¢ [E) #EATIMIE , LU 90K BN
PEFEFT AR EAL , T NF-«B it 5 7 ) 28 6 K il
T

1.8 GItFESH

Ledigirr FEPFE AN [R] 20 2 () e 3k oK oF Je 3R
KRR E 6 DNISL ARV FREAR (n=6); HAlSE
SR BA R R 3 AN EY S E S (n=3),
JIT AT 1 BCHE DL Y B A5 #E R (mean + SE) KK .
S 55008 B ZH 22 1] 1 2E ) LG 3R T student's ¢ K
B, BOE BT R SPSS S (15.0 W), P<0.05 5
P<0.01 e NERDE () LEFWREE
(**) , >R H GraphPad Prism (9.0) 1E/& .

2 HER

2.1 Lecdigirr £EH) cDNA F515 47

WFPEE R s, ASE s RER) H 450 K/ A
1575 bp, BLSAT 73 #7 7, % 5L N 5 ok U8 T i
H 1 25 ) DIGIRR K. SIGIRR J¥ %1l #H ol N
45%~94%, FEAFTRIT N KRB AN digirr.

FEHV AT R0, i3I Ledigirr 3R 400 524
ANEIER (aa). TN AIELIS T 59.4 ku, Hig
258 05 (pI) 4 5.76. SMART X 4K Z5H) /00T R
Tt i) LeDIGIRR £ 15T N R i fd & 2 4> Ig 4544
B, 39N T 33~116 aa 2 138~221 aa, 1 5
XA T 233~255 aa, VIS T Cumhy 1A AY
TIR Z5F43 (279~425 aa)(# 1),

SMART %544 43#f J ClustalW £ 5 He X 201 ,
P ) LeDIGIRR 45 791 50k H OB R85 | =
fl | LTEEAR i Skl ) DIGIRR HAT A1)
45 (Bl 2-a), 5B TR F 50 A RLE 5 50 8
79.77%. 73.41%. 72.68%. 68.19%. H:¥h, TIR
SEREROR SR R, (R 24 Tg S5O S R
ik . 5 A SIGIRR 9 7 51 48 L 144X K 27.81%

HPE K FE2:2: 3290 sponsored by China Society of Fisheries
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1 atggctgtgattttagtcgetetettattggtgtgcactgttgaatgggacaagagtttattegeageegeteagtectgtgtggatgagageaagtttaaggagecaggtgetetatgtg 120

l1MAVILVALLLVCTVEWDTZ KSLTFAAAQSCVDESEKTEFZEKE® QVLYV 40

121 gggcagcagtggectecatateggetgaactgeectetggagettgtecagteccagageteaccecagetcaagetgacetggeagaaggactgtcageagttecccacccaggaaggg 240

41 6 Q QWPPYRLNCPLELVQSQSSPQLEKLTWAQZKDCQQFZPTAQEG 80

241 aaggcctacgtggagtttgecagecteagettecaagaccaagggaattacacctgtgtgeaacagggeaacageacaaccteattecacagtgegtetcatagttaaagagteccagtge 360

8 K A Y VEFASLSFQDQGNYTCVQQGNSTTSFTVRLTIVEKESH QEC 120

361 tccaaagccccagagtttaaaccaaatgggaatctgactagactcgggaggaatgttggatecacggtgatactgaactgetetgetetectettetgggacccaaaagagaagecaatgt 480

121Ss K APEFKPNGNLTRLGRNVYVYGSTVILNCSALTLTFEFWDZPEKETZ KT QC C 160

481 gacaccacgctgeagtggagtaaagatgaccaaccccteaccaatcacacactttacacgeataatatcttetcatggtetectgttgeeggecagetgatggtaaacagtetgetggag 600

161D T T L Q WS KDDQPLTNHTLYTHNTITFSWSPVAGQLMVNSTLTLE 200

601 atcaccctcagggagetggacgactttgggetetacagttgegeagtgaggaacgtttectetgattteagectagacaattcaagegtacccagecacacggetgetgttattgeagee 720

200l T TLRELDDFGLYSCAVRNVSSDFSLDNSSVPSHTAAVIAA 240

721 atcatcctectectgttactgagtatagetgetgtegtgtteteccagtgteacctaaatatcaaactgtggtacagaaacacctacggagactatgaactcaatgatggeaaattatat 840

2411ILLLLLSIAAVVFSQCHLNIKLW’YRNTYGDYELNDGK 280

841 gatgectatatctegtacgtaaacaacgaccatgacaggaagtttgtcaactttattetcaaaccteacctggagaataaaaatgeatacaaggtgeatetcaatgtaaacgaaatccta 960

281|DAYISYVNNDHDRKFV,\IFILKPHLENKNAYKVHLNV,\IEILl 320

961 cctggetcagaaccttetgeggagetgeteatgaacataagtegeteteggegtetgategtegtgetetettatgettacettgageaggaccggtgetgeaataacttcagacaggge 1 080

321|PGSEPSAELLMNISRSRRLIVVLSYAYLEQDRCCN,\IFRQGI 360

1081 cttctgeacttgttggagttatgtaagagtcccatecteatecatgttagagggtcagtccaaacgeatgaggectgaaatcaageageagetcagtgaacaccageacegectcactgta 1 200

361|LLHLLELCKSPILIMLEGQSKRMRPEIKQQLSEHQHRLTV|400

1201 cttacctggaggtacaactcecgtgactecctectecagtettetggaaggagetggecttagegatgectegeaaagtegtetttegeagtgagtetgtaggtgacecteagactatgeta 1 320

401 |LTWRYNSVTPSSVFWKELALAMPRKIVVFRSESVGDPQTML 440

1 321 caagatgacaaggaccccatgetgaccetcaacceegactacctagactgecgetcagacacggaccetgetggagatctagggettegecteectgtgtacaaggecatgacctgtaaa 1 440
41 @ DDKDPMLTLNPDYLDCRSDTDPAGDTLTGLRLPVYEKAMTCK 480
1441 gccectgtectecctectgetaccatgaatgeagetgageccaaacctgtggacategacgtgteggacetggggteacgtaactatggagecegeteagacttetactgeetggtecact 1 560
481 A P VLPPATMNAAEPKPVDIDVSDLGSRNYGARSDTFYCLVT 520
1561 gaggaggacatatga 1575
521 E E D I * 524

1 Ledigirr ZE#) cDNA RN HE B RFS)

Ledigirr %7 cDNA KT A IERR T 41, atg NEIGH DT, tga AL ILEIF: B TFRIL TG 2 A 1g S5, 5 AT 33~116 aa
K 138~221 aa, WKL NEEIEX (233~255 aa) , HHEM N TIR Z54938, 7T 279~425 aa.

Fig.1 The cDNA sequence of and predicted amino acid sequence of Lcdigirr

The ¢cDNA and predicted protein sequence of Ledigirr, the start code atg and stop code tga are bolded, the two predicted Ig domains (33-116 aa and 233-
255 aa) are single underlined, the transmembrane region is double underlined (233-255 aa), the C-terminal TIR domain (279-425 aa) is boxed.

(& 2-b). 2.2 Lcdigirr B4B4R3RIX

ALY TR DT, R IR TR # ALY DIGIRR 1 T T T —
D Sk ft e
*5Em?*@5f?i&2meﬁﬁﬁﬁ@ﬁ KBl 12 KB L BUh i e, et
FORA TRyl SRR S TMIBS o cmms, pime. B mIRIERZ £
#f1 (Collichthys lucidus) ) SIGIRR #Ab5e R Feilt ; s 95 Dk R (12 4)
PNt E L T N e LT
SIGIRR M IfEHAR 0L %, e B 4w 23 RERBEE Ledigirr HRIZEW
41 (1 3), AT B T A TR B A
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Kt L crocea & €_D I e Tm)
SOVAREE T ovams ‘D ‘.G I C
—Jilfh  G. aculeatus ID ‘G - ‘ TIR >|
$ER I T rubripes @9 ‘I; I ‘ TIR >|
SRt T, nigroviridiss (cD ‘F‘; I ‘ TIR :l
BN H. sapiens @_@ I 1 TIR )

(@)

- HMAVILVALLLVCTVEWDKSLEFAAAQSCVDESRFKEQVLY VGQQWPPY
T. ovatus - “MAAIVVALILVCAGSWDRTFLTAAQTCVDESREFKEQVLY VRPQGPPY
G. aculeatus - ——MALIVFVLMLVSTGKWDKS VLAEAQSCVDESRFKEHMLNVGQQTPPY
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(b)
2 DIGIRR MK B EFFILL 3T
(a) SMART £ 2 43 #7 T (] LeDIGIRR F) 3 ZE 45 038 (b) SRR T [A) B & # 2 N 2R T f) DIGIRR 25 ()5 41 (9 2 E LU XE s LeDI-
GIRR 53K J5 T 1 8 65 (MW239681) « 4L 1i& %% J7 fili (EU305619.1) « =3 & (EU360722.1) . %3 fifi (EF095151.1) #J DIGIRR. & % A
(NP_001128525.1) K SIGIRR FJ% 3 B 7 51 1 £ E 7 5 lexa‘, 34N TIR 45 M3 5 57 55 /% (Box1. Box2 1 Box3) FSEZRHEH, B =M
FoRLPE TR T 2T B — A FAUT 1g 45 MR —hike

Fig.2 DIGIRR multiplex sequence alignment

w
Wwnnnn

(a) the predicted domains of LcDIGIRR by SMART. (b) multiple analysis of predicted DIGIRR from teleosts and SIGIRR from human; the sequences
used in the study were from 7. ovatus (MW239681), T. rubripes (EU305619.1), G. aculeatus (EU360722.1), T. nigroviridis (EF095151.1) and H. sapi-
ens (NP_001128525.1), three conserved motifs (Box1, Box2, and Box3) in TIR domain are boxed out in solid lines, and black triangles indicate cysteines
predicted to form the disulfide bonds of an Ig-like domain fold.
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100 BN H sapiens (NP_001128525.1)

100 - MRSE Pan troglodytes (XP_016775446.1)
INE Mus musculus (XP_006536243.1)
2 99 JRXS  Gallus gallus (XP_025006420.2)
mo____{:::::mmﬁﬁ Gymnogyps californianus (XP_050752915.1)
T — % KSR Rhineura floridana (XP_061465880.1)
L MEEEW Varanus komodoensis (XP_044281989.1)
100 RUE Rana temporaria (XP_040184383.1)
l TS Xenopus tropicalis (XP_004913460.2)
100 KL Danio rerio (XP_009296311.1)
L 60 Cyprinus carpio (XP_018942465.1)
100 TIEHRE  Acanthopagrus latus (XP_036964188.1)
100 438 Sparus aurata (XP_030281402.1)
e 100 |— KRMET  Dicentrarchus labrax (XP_030281402.1)
. ZEURES Morone saxatilis (XP_035520886.1)
100 1m|¢D%@ Micropterus dolomleu (XP_045893221.1)
KIS Micropterus salmoldes (XP_038562225.1)
100 - BSkMF#E M C lucidus (TKS73552.1)
A KM L crocea
0.10
3 DIGIRR RZi#t LRI
Fig. 3 Phylogenetic tree construction of DIGIRR

%0 81 AU Ledigirr W335 84 7E 48 h R & 2 %] R 41K
m@ k ] N - (E 5),
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224 LC RG5O LCK 40 R ) Ledi-
3 . girr FIEFBPW B FFES, LPS 15 poly I.C KIS,
':g § 27 ﬁ Ledigirr WA K FAERIETE TG 6 h ik B,

z L0 ﬂ ﬂ ﬂ NIRIRINIRES G0 Ry X BRAELIY 3.0 J 3.3 4% (P<0.01) ; M

1 23 456 7 8 9101112
HIN

=N\
tissues

B 4 Ledigirr BEREXESRARHELADHRIEDH
Lo, 2006, 3.0, 4. 68, 5.8, 6. FM, 7. 0LA, 8 Kk,
9. BRAE, 10.3K', 11.FFHE, 12. .

Fig. 4 The transcriptional expression of Lcdigirr in dif-
ferent tissues of L. crocea

1. heart, 2. brain, 3. blood, 4. gill, 5. stomach, 6. kidney, 7. muscle,
8. skin, 9. spleen, 10. head-kidney, 11. liver, 12. intestine.

KL K. 8RB TR, Ledigie 1)
LT B IRV TR 1 TE, e SRR 12
h K FIR S (P <0.05). M, ZERERIBS
HFIE B9 Ledigirr 755 3 e, REY 0%t ALY
6. WIS EHT F W, BRIpERE 2N, HAH

[ K 722 2: 32 /5 sponsored by China Society of Fisheries

HEHREIG, Ledigirr W25 8 7ERIBUE 12 hik
B, AR RAR 31765 (P<0.01) . FEE
B RE 4G, R B W NI, fERNME
48 h 4y 5l 29 R Xt B 1Y 31%. 47% 5 29% (P<
0.01) (1 6) .
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FA M h % A TS IS . % Y« GFP
pTurbo-GFP-N1 =5 224 1) 41 il GFP 431 75 241 I A%
KA T (5] 7-a) o Y AHR TR S, SR FH West-
ern blot X} 1 £l 2 1 7€ HEK293T 41 Jifd 1 (1) 35 43
MroGiEss SR o, X4 GFP HI 5 HK
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Fig. 5 The transcriptional expression analysis of Ledigirr in different tissues of L. crocea after P. plecoglossicida stimulation
(a) spleen, (b) head-kidney, (c) skin, (d) gill, (e) intestine, (f) liver.
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Bl 6 ®BERIBE Ledigirr £ LCK M FHFRIETL
Fig. 6 The expression levels of Ledigirrin LCK cell

after immune challenge
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Western blot BilF£5 R B, 7E5% %% pcDNA3.1-
DIGIRR 1Y HEK293T 4 ifd i A5 U 1) 43 F 5 29 4 59
ku 45 S0 5, 5 1Y LeDIGIRR-myc 2
A AT REAHSRT, %W LeDIGIRR H 4184 1
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AT AAS W) Ledigirr A8 2 4 N i HY Ig
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21 15§ 7R 7 i S5 0 i £ 25 1) DIGIRR E A A
() — G0 S B G Al U0, FE LB M, X ek
K ) 2 A5 R FE N g AL S 1A Tg 2548k, Rtk
P9 SIGIRR™™, i fa2K 77 7E N St —A Ig 4%
F3 ) SIGIRR 5417 2 4~ 1g 2544 519 DIGIRR,
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7 LcDIGIRR 7E HEK293T 4 Bl o i I 40 B 28 131
(a) LcDIGIRR [ 4 2 4, LT 3 5k A GFP Xt iR, T 3 5k A A LeDIGIRR-GFP & 2 i & 8% (A fE 4 N ) 4> 4ii . (b) Western
blot %1iE LcDIGIRR-GFP H A&t A E4H BN IR IL; 1. GFP X, 2. LcDIGIRR-GFP A& HH .
Fig. 7 Subcellular localization of LcDIGIRR in HEK293T cells

(a) subcellular localization of LcDIGIRR. The 3 images on top are GFP controls, and the 3 images at bottom are intracellular distribution of LcDIGIRR-
GFP recombinant fusion protein, (b) Western blot verification of the intracellular expression of LcDIGIRR-GFP recombinant fusion protein; 1. the GFP

control, 2. the LcDIGIRR-GFP recombinant fusion protein.

R E K7 2: 2 E /) sponsored by China Society of Fisheries https://www.china-fishery.cn


https://www.china-fishery.cn
https://www.china-fishery.cn
https://www.china-fishery.cn

A

¥ mVL, IKF= 4R, 2024, 48(5): 059401

ok 1 2 ku
*
- e 130
3 ?gg _h_—l — 100
£
2z g 100 70
#Hz 5 50
g3 —
i%gzﬂ
JIE S ok
WE 2 15} 0
= .8 7]
1.0 |
2] —>
< 05 L —— L L
1 2 3 4 — 25
LR IK R
overexpression plasmid —_—15
(a) (b)

E 8 id%iX LDIGIRR X nf-kb BE)FiE RIS
(a) 7 HEK293T 4l itd o} id % 7& LeDIGIRR X nfixb JE 30T, B MyD88-41 5 [ nfxch Jii 8 F i 520, 1. pcDNA3.1, 2.DIGIRR, 3. MyDS8,
4. DIGIRR+MyD88; “*”E£/REH % F{ (P<0.05) , “**FZ T H %R (P<0.05) ; (b) Western blot 4 iiF LcDIGIRR-myc = 4125 [ 1 £ 15 ;
1. B 4% R BL pcDNA3.1 [ HEK293T 40, 2. #54% pcDNA3.1-DIGIRR [f] HEK293T 40/, JiTFHl— i anti-C-myc ¥ 75 BEHTA .

Fig. 8 The effect of overexpression of LcDIGIRR on luciferase of nf- kb

(a) the effect of overexpression of LcDIGIRR on luciferase of nf-xb, and MyD88-mediated nf-xb activation, 1. pcDNA3.1, 2.DIGIRR, 3. MyD88,
4. DIGIRR+MyD88; asterisk “*” and double asterisk “**” represent significant (P< 0.05) and extreme significant differences (P< 0.01) between the
compared groups, respectively; (b) the expression of recombinant LcDIGIRR protein is verified by Western blot with the primary antibody anti-C-myc
monoclonal antibody, 1. the HEK293T cells transfected with plasmid pcDNA3.1-DIGIRR, 2. the HEK293T cells transfected with empty vector
pcDNA3.1.
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LcDIGIRR is involved in immune response by suppressing MyD88-NF-kB
activation in large yellow croaker (Larimichthys crocea)

LUO Yunjiang, LIU Ying, YAO Cuiluan”
(State Key Laboratory of Mariculture Breeding, Fisheries College, Jimei University, Xiamen 361021, China)

Abstract: Double immunoglobulin interleukin-1 receptor-related molecule (DIGIRR) plays an important role in
piscine immune response. To investigate the function of DIGIRR in immune response of large yellow croaker
(Larimichthys crocea), the cDNA sequence of digirr was cloned, named Lcdigirr. Transcriptional expression levels
of Ledigirr in different tissues and immune challenged spleen, headkidney, skin, gill, intestine, and liver tissue and
LCK cells (a kidney cell line from a large yellow croaker) were determined by real-time fluorescence quantitative
reverse transcription PCR (qPCR). Then the recombinant plasmid pTurboGFP-DIGIRR was constructed and trans-
fected into HEK293T cells for subcellular localization analysis. The role of LcDIGIRR in nf-xb activation was
determined by transfecting the recombinant plasmid pcDNA3.1-DIGIRR into HEK293T cells using dual luci-
ferase reporter system. Sequence analysis showed that the open reading frame (ORF) of Lcdigirr was 1,575 bp in
length, encoding 524 amino acids. The LcDIGIRR protein contained two conserved N-terminal immunoglobin (Ig)
domains, a transmembrane region, and a typical C-terminal Toll/IL-1 receptor (TIR) domain. Multiple alignments
suggested that DIGIRR was highly conserved among the analyzed species. Phylogenetic analysis showed that
LcDIGIRR was clustered with bony fish DIGIRR and closely related to spiny-head croaker (Collichthys lucidus).
Transcriptional expression analysis indicated that Ledigirr was expressed in the examined tissues with the most
predominant expression in intestine, followed by liver, head-kidney, and spleen. However, the expression of Lcdi-
girr in heart was very weak. After challenge with pathogenic Pseudomonas plecoglossicida in vivo and LPS, fla-
gellin and poly (I:C) in vitro, Lcedigirr transcripts in main immune tissues and LCK cells were significantly induced
at the early stage after stimulation (P < 0.05). Subcellular localization revealed that LcDIGIRR mainly existed in
membrane-cytoplasm. The luciferase activities of NF-xkB and MyD88-mediated nf-xb were significantly sup-
pressed by overexpression of LcDIGIRR. These findings indicated that Ledigirr could negatively regulate nf-xb
and MyD88-mediated nf-xb activation. The present study might be helpful for better understanding the function of
LcDIGIRR in innate immune signaling transduction of large yellow croaker.

Key words: Larimichthys crocea; DIGIRR; expression characterization; overexpression, MyD88; NF-kB; negat-

ive regulation
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