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Abstract

Interferon regulatory factor 3 (IRF3) plays an important role in inducing the transcription of type I
interferon (IFN) and IFN-stimulated genes (ISGs) following infection. We analysed the open reading frame
(ORF) cDNA, genomic structure, and temporal variations in the mRNA transcription of IRF3 after
challenge with Streptococcus iniae (S. iniae), Edwardsiella piscicida (E. piscicida), and red sea bream
iridovirus (RSIV) in red sea bream Pagrus major (Pm). P. major IRF3 (PmIRF3) consisted an ORF of
1398 bp, encoding a polypeptide of 465 amino acids with an isoelectric point of 4.7 and theoretical
molecular weight of 51.6 kDa. The strongest expression of PmIRF3 mRNA in healthy red sea bream was
observed in the whole blood. The expression pattern of PmIRF3 mRNA after infection with pathogens was
analysed in the gills, liver, kidney, and spleen. The quantitative real-time PCR (RT-qPCR) results showed
that PmIRF3 mRNA expression was significantly elevated in the liver 1 h post-E. piscicida injection (P <
0.001). PmIRF3 expression increased significantly in most tissues 1 h post-S. iniae injection. PmIRF3
expression was also upregulated in the liver 12 h post-RSIV injection. These results indicate that IRF3
may play an important role in the immune response of P. major following pathogenic infections.

Key words : Interferon regulatory factor 3, Red sea bream, Edwardsiella piscicida, Streptococcus iniae, Red sea
bream iridovirus (RSIV)
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=] ok A o)A IRF3S] mRNA '#d
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(http://bioinfo.ut.ee/primer3-0.4.0/)5 ©]-8-3}0 specific
primerEs A& 3} th(<Table 1>). RT-qPCR<
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o]-g3to] RT-qPCRe T8I RT-gPCRE
galr] st x4y HEES TB Green premix
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PmIRF3 mRNA9| threshold cycle (Ct}< EF-1a
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version 19 (IBM, USA)2] One-way ANOVAS:
Duncan's multiple range testS AA|SH, EE
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(Standard deviation)= YEFJ o] PmIRF32] mRNA
2 B FEs AR Gtk BE AP
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<Table 1> Primers used for qPCR amplification

Primer DNA sequence (5'—3")

PmIRF3 forward AGTTTGCGGAGCAGTTCCTA
PmIRF3 reverse TTTGATCCAGCATCATTCCA
EF-1a forward ~ CCTTCAAGTACGCCTGGGTG
EF-1 a reverse CTGTGTCCAGGGGCATCAAT
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sto] mRNAS] & A4S s3It PmIRF3  IRF family7b Zb= 54 ZQ1 Joln, 5719
cDNA2] ORF sequencei= & 1,398 bp= ©]F{4  tryptophan 7|7} HEE O] Ql= Fo] EFo|th
A om, 465709 ofu|wmArS ¢FEslE= O (Nehyba et al, 2002). ©] 9o A ZRHE]
Z o =sSth(Fig. 1]). 5% ofv|xAHS ©o]8 X ISRE/RF-E consensus®| sequence®l| 433k
3t PmIRF39] whid Exltyl 5H-S Q1 helix-turn-helix motifs /3, 5719] tryptophan
39S ), 51.6 kDaZ} 4.7% LFERRLTE 271 % 370(Trpll, Trp38 @ Trp58)E= GAAA
PmIRF39] oAt A o]83to] domain¥}  sequenced QA3 F=42ATS 53] DNAS 2
motifE wA13t3lS W, IRF familyolA] HEHE= FSTHAu et al, 1995, Escalante et al., 1998,
DBD, IAD % serine-rich domain (SRD)= 2?13}  Escalante et al., 2007). PmIRF32] IAD (262 - 442
QAtk(Fig. 1]). PmIRF32] DBD (1 - 108 aa):=  aa)?} SRD (447 - 460 aa)i= C-terminal®l] 31 7
N-terminal®ll A 2™, 570¢] tryptophan 717} & EISHITH(Fig. 1]). IAD1+= IRF13} 25 A9
Trpll, Trp26, Trp38, Trp57, Trp73 $IXo] BE%E  3dfal IRF family (IRF3 - 10)°] &A3F 1o,
o= ZE FQEtK(Fig. 1]). DBDE RE AP 2EE 7] Yall e AARIAE §

o mlo

DNA binding domain (DBD)
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181 ACCEECRACCECCEEECICASEERCACECCT CEETCT EER RER GG T TCOCCRAGCECOC IO CACTCRRACESCTTCRARARTESTCTICT 270

5 & 5 R & @ 6 D A 5 W § K- -B N -F R 5 & T, R ¥ E &.E KM W 5

DED
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BN K- N b A a2 H P H E rOECN P B DS A S Bk N OHF OS5 A G S R

361 GROCAACACCARCCCCEATT T TICACEATGTCRCCT TICCIATRACARCARRCCCATT TECACECATCCCTIGATEGACT GTCTCTATCTT 450
g By F I L F E MW S8 F BT P-E B H L E A& L DD G 5L ¥ I

451 TCAGARCAARCTCTCT TTACRCA AT OO CTGo RGO ATEATA TCC TCC ACCACT CIC TR ACECAC TER AR TTGECCCTE
SR QESE N T B CCENTR CRGIS B OCDEGER L SRR BTG TR e L N TR

540

541 GECACCECARCCTTIGASCCICCICOTCACCAM ACCACC TOCAARACCACC TTEOEATIGETCEAT CICOSTTECCTEEECARCACCAE 630
GO RS B OELD B e Tor TG Ky R e e il T B e A
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Q
6831 CATCCACTARCET TIGRAERCIGIRETCCEIGRAGCTEEET
n

TECCTEARCAACCEECACCICCAATCEASS ARG COATEREACERECTTET 720
H PV TFESAYVCE L PE QO D ATR P M ECGCRMNCEC
IRF-assaciated domain {IAD]

GIGEREATARTT TCA R CTC A:.’;ITZA@TATCA’;T"I&_. 10
c PN EIE T O | g

E]

721 GGTGGGCAST TTECEGAGCAGT TOCTACARACTA TEA GCAGEACTAGTE
EE HIE R BT PG T BE 8

(7] n

Bll TACRGAGEECTERAGETET OEEAMEC MR TEETTCA ATEARSCTEERATCCGCT TEETCT AR GAL CTIGASCTCATOSEERCRGTEETE 300

R e e T - D R e R R R e L L L S L T

901 GATCCIGCETICEEECCTCT OCCTOETCT COCTECCRAR GTCCTEERA TEATEC TEEATCRAAR COCCARGTCAMTCTER CCCRGCECATCTTG 930
| P A 8§ § L. 5 LT W S5 L. B S P GHMILDOQTGLEVYNTILTGGQR I LI

951 GARCLACTEECECEATCGECETIGACT TICCEETET CEGECCATETAT ICT RMOGECCAMEOCRCATCGEOGARM TCR AMCCATTTTEERGECTTC 1080
|0 K L. €6 b & ¥V O F € ¥ 5 6 HWV F ¥ G g RBRHGE I E AL F W 5 FJ|

1081 TOCARAECATEACRCCRCCACRETECCCCERGAEA T T ATA RO TECACCCTC ACCORCTET RO TET TCARMEACT TIGTGCARGEAAT 1170
e e e | O < - e e R * e T e . I i O e » v N Sl I i T el - v e e e v (e

1171 TIGEACTTCRTTEARCCCA G T CCCCTCOET CCA OO TET TCT TCT GCC TOEECEAEAACTCECCTICACCCRERCARCARCCCTTEE 1260

LD F T E &R B S b pag T LB B EL E D P D N K B W]|
1AD "
12€l GAEAAERRCECTCATCACAE TEEAECTEETCCTCACTT CRA TEEACCTACTER MR ATA TEECTETIGTREECEECEOCTOCTCCCTECAE 1350

E K E L I T:'WF E ¥ W L T § ME L L K NH & Y¥E & c Bls 8 L G

Serine-rich domain (SRD)

1351 TCIGTEGACCTCCACATETOCCTOCARACACATERATEEACATETACTER 1398
S W E O M 5 LOE E|MME M Y *

[Fig. 1] cDNA and the deduced amino acid sequence of PmIRF3. The boxes indicates DNA-binding
domain (DBD), IRF-associated domain (IAD) and serine-rich domain (SRD), respectively. The five
typical tryptophans (W) are indicated by grey boxes.
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Opisgnathus fircizns 243 QFLETMTHT 322 INE QTG PRI ST YREVHY SE)LTE REAG IR IVY SEE LTETVL DA GL VY L SEGVMLDAT AN LTQR IL DAL G DG 245
Limichtigscrotes 245 QFLDTMRETRDEDNER T PRV 3 VY YACVAVLE L VEREAG IR LY S EH L TG TVE DGE 36LAVT SLETRE EMLDGT QAR L TRC ILDAMEDS (334
Paralichtiys oifiarels 248 QFLETMRGSNDEDEERTQF RV S VY YRELAVMERE TWHEA GLAL VY SEE VTG TLLIME SEL TV FLER FE AN DQT QAL TRR ILDHLGEE (338
Oreociremis nilctinT  247: QFLQTMQHTADEDNER T)F AL 3VY YRGVAVLEQMVEREAGTRL VYA TOLNG TVLIEDSELT [V SLESFUAMTDQN RS L T0R ILDMLEDG |33 €

Saimp salar 255 QP TNELIRTMVGENPH TA PRV IV TRE LIMLEQ LVEREAGFR LVYRFELTQPLLDFD3ELNLVILFSFF FVRDET QANL QD ILALLGEG | 343

271 CIE IR 3 DEVIHC R HG3 3Rl YR LCH HER ST PRE L3AN TP QP Y IMH DY T SeCRPVHE LAEVILNEHCCLMVY R IVE IMQFIQT-GEE (355
"

IAD

= Fugrusmafer 337 :VIFEVIEHVE YR E I AEWIr SFH D3R VP REI YXLE P P LYMFR D EVQEI LI IEG--RD3FFCT LEFCLEERWE DEDNH EHEHEL (424
Oplegnathus feeianes 333 LIVEVIEHVVYEQRREIKAFWIF JHE DRI QPEEI SHL AR PLELFHN FVREILIF IEG--RDCPPCILEFCLGEFHEDPINB EHEHEL (420
Larimichtigs crocea 335:[LILEVIEHV I YRR G- IK TP W SHY D23 F [EL PHLEF P LYLPH D FLRGILIF I EG--REIPFCILTFCEGE MW TP DR EHERHL (421
Paraiichthys siiacers 335 LIVEV3E UV YEQRE EEIKAFHIF SHF DA QOPAET 2HLG PO P LEMFH D EVE G IMIF LHE - -RDCPPCILEFCLEERHE DPDYR PREHEL (426
Oreochromisnilotior 337 : LBV G 3E OV Y QR C eI AP WA CEE D3R PQE I SXL Y P P LYK FT DEVECILEF I EGNCRECRPCSLFPCICERWE IPQCRPHERNL (426

Saims saiar 145-L TV GA3GE] 1 YEL AN GG IR AP HIL IXE DES A ARV 3HF - FE PLY (AN D FY G 6L L AP M3 ¥REE CPPFS L FFCLEE MWE DEINA EHE AL | 437
Dz reric GRS ETIY FPL e o e L WP RMRE RERE, |5
PR A e A T T e o S S LA L HARRRRR AARAR
IAD S Serme-m.h domain (SRD}

B Fagrus major 25 [[TVEVLTSNEL L e BT L QR VEL QUL joey- a5
Oplepnathus fiecians  421:|I TVEVYLTEMEL LERMAV CE B3 LOSVELOUILEEMME LY - - 81
Larimicitigrerocen 422:|ITVEVVLTSMEL LANMAVECS MESLOSVELQUILEEMME LY - - - a6z
Perlichtiys elecers  427-{ TVEVULTSMEMLIKL M1 EGE 3T QS VEL QMIL EEMEMC- - 167
Oreschromis nfl 427 TVEVCL3SMELLANNAVE NG XSS LASVELQUILEEMME ¥ - - -~ 166
Saimo saiar 438 [VMVEVVLTALELLHS 1 3VEGE M3 LS VELQLILGEFLQEMMDLY iz
Danic rerie 28 €:|THIEVNLTALEF LESNAVE (S 33 L QS IELQLILIQME LD - - sz

P T P D SR e I L I L R A R

[Fig. 2] Multiple alignments of amino acid sequences of Pagrus major IRF3 and IRF3 from other teleosts.
Amino acids that are identical to the PmIRF3 sequence are indicated by asterisks (¥), similar
amino acid residues are indicated by dots (.), and the DNA-binding domain (DBD), IRF-associated
domain (IAD) and serine-rich domain (SRD) are indicated by the box. The five typical
tryptophans (W) are indicated by grey boxes. GenBank accession numbers: Oplegnathus fasciatus
(AHX37215); Larimichthys crocea (NP_001290316); Paralichthys olivaceus (XP_019962614);
Oreochromis  niloticus ~ (XP_005448377); (NP_001165753);  Danio
(NP 001137376).
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IRF  homo/hetero-dimers 2] v} 7| gkt
(Eroshkin and Mushegian, 1999). SRD+= DBD %
IADS} 2] IRF3, 5 9 70 REHG= Flow
oA th(Holland et al., 2008, Xu et al., 2010).
EF5FE IRF3E Hlolgiie] 7dEA]
. AZAoA H]ZEA monomer FENZE EASH
th o]F wpolyA ZH A
receptors (PRRs):= IKK % TBKI$} 22 cellular
kinaseS /3 3}A17] ™ (Haller et al., 2006), 43}t
¥ kinasest= IRF3E &A43tx717] €13 IRF39
SRD®I 4] serine %! threonine F7]E <lAt3}5}o
IRF3E &gttty 4 d SIthPanne et al,
2007). &/dshd IRF3E dimerss PAJ3sto] AL
Aol o HALHM, o]7]4 IRF3 dimersi=

EREL

=

0)o) o
=t

pattern-recognition

coactivator) Q!
CREB-binding protein (CBP)ell 233l (Lin et al.,
2000), ©]°J4] DNA promoter®| A slo] dufo]
gl JEE A8 IFN-5 9 1SGsel ZdS
=3tk (Kawai and Akira, 2006). PmIRF32] SRD

=3 Q1 A transcriptional

o= X5 IRF3°|4 phospho-acceptor 9=
4% SSL motif7} HEHS Q= RS EIst
QO W([Fig. 1]), I % Serdd73} Serdd8-> L+
9} e AZolFolA BEH SRDY SAFHTH

(Marie et al., 1998; Zhang et al., 2003; Holland et
al., 2008; Bergan et al., 2010). ©]2{3t PmIRF3¢]
HE¥ SRDE ¥479 IRF3 SRDS} vlt7A] 2
serine?} threonine®] <U2F3tE F3| IRF37F &4
shshed o] ToF s & Zlolgt oA
H(Lin et al., 1998, Yoneyama et al., 1998, Hiscott,
2007), PmIRF39] &/d3}i= w2l ol W
ol el FFAQl QRlojgl AR th(Iwasaki
and Medzhitov, 2010).

)53t PmIRF39] o}w|i-x

2

SEERCERE T

A 7193 IRF39] olnAb A 3te] multiple
alignment® G3s+ A3, DBD Y92 =2

homology$} BE FA 5719] tryptophan Z+7]7}
HEHO] gl AE F)Isglor], 1ADS SRD

Golli= F3te vl Z W2 homologysS 2215}

1z
a
T
et
Hr
>

StH([Fig. 2]). PmIRF3+=
fasciatus TRF39} 832%% 7} =2 FaidEs U
EFI O, Danio rerio IRF3%} 46.7%% 7} vt
< eSSt (Fig. 2)).

PmIRF3S] AEuASHS 942 i) 9l
TheFet A F5=2] IRF family (IRF1 - 9) o}v]c
R ONAE olgdtel AFFE A Th(Fig
3]), (<Table 2>). HFFES IRF family:
C-terminall| 4] IADS] T%%4 57| wel IRFI
subfamily (IRF1, 2), IRF3 subfamily (IRF3, 7),
IRF4 subfamily (IRF4, 8, 9) 4l IRF5 subfamily
(IRF5, 6)% 47019] subfamily® FFHcta LA
SltH(Huang et al., 2010; Zhu et al, 2016). &
TolME A E IRF familys= 471¢] IRF
subfamily= Y} $1©w, PmIRF3: IRF3, 7
st7 IRF3  subfamily®] <3} O.
fasciatus IRF3 X Larimichthys crocea IRF3$} 7}
& AR FAUAE HER Al k([Fig. 3).

17 sl 24 IRF3 mRNAS] 2 <

< 7P @& ds YER braing 7|2
Al HlwE F9ith gPCR A} thekst x2
o4 mRNAZF 2dE Zls glegion, 53

Aol 4] 67.50(***p < 0.00HZ 7HF A 2t
=)

3,

Oplegnathus

members 2}

o
1 (-
X
ol
o
1=}
N
)
BN
o
(e}

| R, g, del, opt

| - LI
o], g 9 fEgeld EEv g 9o
1

2015: Laghari et al., 2018), Siniperca chuatsi®)
IRF3 mRNAE PF7FA 2 Folofa] @ e
S YeERSIth(Laghari et al, 2018). = F
2 ONKAE, FAGAE W g8 AEr E41 5
olegh Aol XS Toll-like receptors
(TLRs)ell 2J3fl IRF37} &/ 3ts]o] IFNS 24
o1 4HA AtH(Guillerey et al., 2015).
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Larimichthys crocea IRF3 ]

legnathus fasciatus IRF3
61
S Paralichthys olivaceus IRF3
100 Oreochromis niloticus IRF3
49 Danio rerio IRF3
78 Xenopus laevis IRF3 IRF3 subfamily
Homo sapiens IRF3
97 —WO‘:.WJS musculus IRF3
93 | Danio rerio IRF7
82
7

Larimichthys crocea IRF7
—|: Homo sapiens IRF7
100

Mus musculus IRF7
83 Danio rerio IRF5
63

Oplegnathus fasciatus IRFS

Homo sapiens IRFS
100
100

Mus musculus IRF5
57 Danio rerio IRF6

IRFS subfamily
Siniperca chuatsi IRF6
33 Homo sapiens IRF6

100 | Mius musculus IRF6
_%:Damo rerio IRF9
72

Larimichthys crocea IRF9
Homo sapiens IRF9
100 |:

Mus musculus IRF9
93 Homo sapiens IRF4
Mus musculus IRF4

Danio rerio IRF4

98

Larimichthys crocea IRF4
75 100 — Homo sapiens IRF8

IRF4 subfamily
Mus musculus IRF8

N

Larimichthys crocea IRF8
57 Danio rerio IRF8 i
a7 Danio rerio IRF1 T
67 —{—— Larimichthys crocea IRF1
Homo sapiens IRF1
100 Mus musculus IRF1 IRF1 subfamily
100 5£|:Dania rerio IRF2
-Larimichthys crocea IRF2
98 rHamo sapiens IRF2
39
—
01

Mus musculus IRF2

3]

Phylogenetic analysis of deduced IRF3 amino acid sequences in other species.

software. Bootstrap sampling was performed with 2,000 replicates. The scale bar is equal to
0.1 changes per amino acid position.

The
phylogenetic tree was constructed using the neighbour-joining method in MEGA 6.0
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<Table 2> Protein sequences used for phylogenetic tree construction and multiple sequence alignment

Protein

Scientific name

Common name

Accession No.

Identity (%)

IRF3 subfamily
IRF3

Oplegnathus fasciatus
Larimichthys crocea
Paralichthys olivaceus
Oreochromis niloticus
Danio rerio

Mus musculus

Homo sapiens
Xenopus laevis
Danio rerio
Larimichthys crocea
Homo sapiens

Mus musculus

Other subfamilies

IRF1

IRF2

IRF4

Danio rerio
Larimichthys crocea
Homo sapiens

Mus musculus
Danio rerio

Homo sapiens

Mus musculus
Larimichthys crocea
Mus musculus
Larimichthys crocea
Danio rerio

Homo sapiens

Mus musculus
Homo sapiens
Oplegnathus fasciatus
Danio rerio

Danio rerio
Siniperca chuatsi
Homo sapiens

Mus musculus
Larimichthys crocea
Danio rerio

Mus musculus
Homo sapiens
Larimichthys crocea
Homo sapiens
Danio rerio

Mus musculus

Rock bream

Large yellow croaker
Olive flounder

Nile tilapia
Zebrafish

House mouse
Human

African clawed frog
Zebrafish

Large yellow croaker
Human

House mouse

Zebrafish

Large yellow croaker
Human

House mouse
Zebrafish

Human

House mouse

Large yellow croaker
House mouse

Large yellow croaker
Zebrafish

Human

House mouse
Human

Rock bream
Zebrafish

Zebrafish

Mandarin fish
Human

House mouse

Large yellow croaker
Zebrafish

House mouse
Human

Large yellow croaker
Human

Zebrafish

House mouse

AHX37215
NP 001290316
XP 019962614
XP_ 005448377
NP_001137376
NP_058545
AAH09395
NP_001079588
AAHS58298
NP_001290279
NM_001572
AAB18626

NP 991310
NP_ 001290310
AAA36043
P15314
AAHS6813
NP_002190
NP 032417
XP_ 019113908
AAI37714
ATES8516

NP 001116182
AAH15752
EDL13770
AAA96056
AFZ93894
NP_001314746
NP_956892
AVC70703
AEL89176
NP_058547
ATES8517
NP_001002622
NP_ 001288740
EAW95435
ATES8518
NP_006075
NP 991273
AAH12968

83.2
81.1
74.4
73.7
46.7
41.6
414
32.1
329
325
24.1
235

38.1
339
31.8
31.8
32.6
31.8
31.8
28.2
35.8
35.7
23.1
22.6
28.6
28.4
26.6
253
24.7
24.5
23.8
23.8
373
325
31.1
30.5
42.1
40.1
39.2
39.2
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[Fig. 4] Detection of PmIRF3 mRNA expression in various tissues from healthy red sea bream by real-time
PCR. EF-1a was used to normalise the real-time PCR results. Data are presented as the mean +
SD from three independent cDNA samples with three replicates from each sample. Asterisks
indicate significant differences ANOVA (*p < 0.05 and ***p < 0.001) compared to the brain.

T MZE gE AZolRF FY IRF familyi=
S 0, S 9 CReAE we] At
& x  SIth(Collet et al., 2003, Holland et al.,
2008, Holland et al., 2010, Hu et al., 2010, Hu et
al., 2011, Hu et al.,, 2013, Hu et al.,, 2014, Bathige
et al, 2012, Zhang et al., 2015). HLx] 2197+
S B9 WA= wE IRF3 mRNA HAZE

‘—-a

E. piscicida, S. iniae, ¥ RSIVE ZAAIZ & A
7R ZFEe 0}7]_11] 7]_ AlZ gl g ks A

N

E3to] qPCRE Fasto] gRlskal
AN T1FA = control TLEI H] w3
w, 1A o] of7im], Zh Al Bl B
Ao A FeAow Tt W wE o]
Holom, FrlM= 122413 el asiert 7
zkoll Frbehe diElS I8kt < 0.05;
#xkn < 0.001), ([Fig. 5]). "FHAZ, S iniges
HAXNZ dFolME TE 27190 1AM &
VE_ }_;_(]oﬂH 00]1—1 oZ 7].;0— 0l o H]—s:]o]

v

. E. piscicida

g e

e 0 r1n o

o

w9lem,

0/]7(—10

oo A= 12417, 5Y, 7Y Al
zfo]7F #FF QAL Thel| A= 12417k
3dAel o2 AolE BAT(*p < 0.05; *p <
0.01; ***p < 0.001), ([Fig. 5]). RSIVE ZAA
S ot A 27|10 1A O] orm], A%
9 oHgel A FeARl ApolE FRlsklon, of
73 ol M= Zh2b 7 AR 12213 A el 7
& HARS Ity < 0.05;
EfrrolA IRF3&= vRole] X 7t
A wEe] F2

gutole s g of

***p <
0.001), ([Fig. 5]).
Aol wh&ate] type I IFN
zAA T oA glomn
QS Yersinia pestis (Y. pestis)®] 3%
7= tiAA S S5 A x‘%
Al 7 27100 S5 Wojel
sttt B ® Wl QUTk(Stetson and Medzhitov,
2006; Gonzalez-Navajas et al., 2012; Patel et al.,
2012; Ivashkiv and Donlin, 2014).

o A A]
A

yo
=
=7

Omloo

28 ne
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ntrol

30 4

I
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PmIRF3 expression level relative EF-1a (Fold)

Gill Liver Kidney Spleen
(B) S. iniae

50

PmIRF3 expression level relative EF-1a (Fold)

Gill Liver Kidney Spleen

(C) RSIV

25

o
-]

ntrol

N

N ——
cooal

20 4

Hil

PmIRF3 expression level relative EF-1a¢ (Fold)

Gill Liver Kidney Spleen

[Fig. 5] PmIRF3 mRNA expression levels in gill,
liver, kidney and spleen of red sea bream
infected with three pathogens: (A)
Edwardsiella piscicida (E. piscicida), (B)
Streptococcus iniae (S. iniae) or (C) red
sea bream iridovirus (RSIV). The levels of
PmIRF3 transcripts
EF-1a levels. The data are presented as
the mean = SD from three independent
cDNA samples with three replicates for
each sample. The asterisks represent
significant differences compared to the
control (PBS) group by ANOVA (*p <
0.05, **p < 0.01 and ***p < 0.001).

were normalised to

2 AFoM = ¥ 974 % $ PmIRF32
R R ?‘5}741 57}6‘}2121# o= ¥H

oA el Ael A
% thSato et al., 2000; Holland et al, 2008; Sun et
al, 2010). ©]&d 70|
marrow-derived macrophages (BMDMs)°l| 134
It Listeria monocytogenes (L. monocytogenes)2} 1
212 Escherichia coli (E. coli)E ZFAAA
& o, 9 27191 4XZ 1ARA ol IRF3 9]
A AFE wWEA 23 2 H(O'Connell et al.,
2005), Andrias davidianus®l DNA H}Fo]21 291
giant salamander iridovirus (GSIV)E <Q1$14+%3 &}
FS W A 271 61Tl IRF32] o]
<= 71eFltHXu et al, 2020). 3
polyinosinic:polycytidylic acid (poly 1:0)& FAFSk
S W, Anguilla anguilla IRF3% 3A17FF 6413
Aol theFsh A ollA fFojFor wilo] Frtst

© ™ (Huang et al., 2014), L. crocea®X = 63t
Aol Felat nigollA A0 % IRF3 o]
71 th(Yao et al, 2012). XFFE U=
o Aol mEW, nloj A 7

w2, Murine bone

7)ol
AAZ Aol RF3S Qlibel W 8 A4S
walo] IPN-a/89) WAe F0AA0H, ofed
z]

type I IFN 2J4F 282 71 F 27]Q1 6A1%F
o] e o]FoFtty 4HA QthAu et al,
1998; Sato et al., 2000). PmIRF3:= WA 749 %
AS Uepllon, o= u&
2] IRF38} FAFHA S+t 715 dufole) s 7}
Z%ﬂ*i =93 s & Flojg AlaHL:
4?“’%1 PmIRF3 9] ‘ﬂ%}vﬂ A &4
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