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Interferon regulatory factor 8 (IRF8) is essential for the development of B and T cells, as well as for the activity of den-
dritic cells and macrophages. We performed molecular characterization of IRF§ from rock fish, Sebastes schlegelii
(Ss), and investigated the spatial and temporal profile of mRNA expression after challenge with lipopolysaccharide
(LPS), polyinosinic:polycytidylic acid (poly I:C), or Streptococcus iniae. The full-length cDNA sequence of SsIRF§
was 1,657 bp, containing an ORF of 1,266 bp. The gene had a predicted molecular mass of 47.7 kDa and an isoelec-
tric point of 5.99. The amino acid sequence coded by this gene showed the highest degree of identity (90.8%) and
similarity (96.2%) with IRFS8 from Oplegnathus fasciatus. The SsSIRF§ mRNA was expressed ubiquitously, at varying
levels, with the highest level of expression observed in the spleen. To confirm the role of SSIRF8 in mediating the
immune response, we measured SsIRF8E mRNA expression in the splenic tissue at different time points after injection
with LPS, poly I:C, or S. iniae. The qRT-PCR results showed that SsSIRF§ mRNA expression in the poly I:C-injected
group was highly upregulated 6 hr after exposure (P<0.05). Expression of SsIRF§ mRNA in the S. iniae-injected
group peaked at 24 hr. These results suggest that SsIRFS might be important in regulating the strength of the rockfish
immune response to immunostimulatory agents.
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N = 2= 1S wf Type I IFNs (IFNo, 9} IFNB)o] A4 =] o] Type

LIENso] AJ£8] Sola| +-glek 2gstol 519] Ga4e] 41

Interferon regulatory factor (IRF) family+= H}o] 2|2 of Tt
o, WA ol tht 27] MRk, Al o] g A,
gaziro] vigk & o] o331 31 (Barnes et al., 2002 ), FAY
7] HEEE|| A= 117]9] IRF family7} ¥ i1%]o] 9lct
(Huang et al., 2010). IRFo| &]3f 21€] 9| Z(interferon, IFN)}
interferon stimulated genes (ISGs)2] AA7} 24 k1 4
A o (Nguyen et al., 1997), QIE|H| 22 Alo|E7}9] 5 5}
U2 H3EE0 A WollA] 3 viele] vk, W24 7]
5, AlaEo] At et A T 22 Fa%t 7S 5t
a1 QJrh(Pfeffer et al., 1998). 12| 1L 29} 7] 5ol what Type
I ¥} Type IT IFN2.2 L™ (Inkpen et al., 2015), H}o] 220

AS §& 3t (Mamane et al., 1999; Taniguchi et al., 2001;
Tailor et al., 2007). IRF family= EA& o2 N-H ~120
amino acidof| 4] 5719] tryptophan (Trp) %717} 2234 helix-
turn-helix motif7-2 2] DNA binding domain (DBD) 7}A] 1L
QIth(Nguyen et al., 1997). IRF] DBD-2 consensus DNA se-
quence?! IFN-stimulated response element (ISRE)2] GAAA,
AANNNGAAAM ES E0]Z 0 & 9l4)5lo] [SRES L= HE
of zk= HAHA F-HAke] HAE 245k Erh(Honda and
Taniguchi, 2006; Paun and Pitha, 2007). IRF-associated do-
main (IAD)= IRF familyo| A C-Zehol] Z43b IRF3-10=
IAD1E 71X, IRF13¥} IRF2+= TAD27} 243t (Mamane
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etal, 1999). IAD+= A3kt 22 1 g eI I} AA 248 5}
7] $18l Th2 IRFs&} o2 AARRIAL 7 homodimer ®+= het-
erodimer?] F el E tfj /i Stk Eroshkin and Mushegian, 1999;
Ozato et al., 2007). 3} IRF family2to] 4] N-2¢k DBDA Y
oF C-¥et IADA 9 9] &S v]il 519& wf DBDXET} IAD
7} AT Ao 2 I YeEbdt(Nehyba et al., 2002). ©]&= IAD
A gof w2t IRF family®] 71%50] Sol& o2 UehA ==
tll, o] & &5t A AARE B4 3kA] 7] ZLE(IRF 1L IRF3,
IRF7, IRF9), %AI5h= ZL&(IRF2, IRFS), 32| #7314 ] u}

AR AAF DSk A A == 1E(IRF2, IRF4,
IRF3, IRF8) 2.2 L} th(Stellacci et al., 2004).

IRF1, IRF2-2 # 9] tjFEo] AjazofA Wasl= HId, o]
Aol wh2H IRF89] 74-9-ofli= myeloid %= lymphoid cell
OF 22 HAA AT} AT A 2ol A gt G A 9l
tH(Wang and Morse, 2009; Marecki et al., 2015). 225-72] 4
£ IRF8-& IRF43} Zro] hematopoietic cell®] A4S A 5=
H) F23F 9L 31, o]+ myeloid progenitor cell of| A £33}
HRF ofu 2} BA|:Z 2} TA|29] kel H4=2]o]m(Lu, 2008),
dendritic cells (DCs)%} plasmacytoid dendritic cells (pDCs)f|
A e A S] Hetl type T IFNsO] AL 18] B ashchar
A A Slch(Alter-Koltunoff et al., 2008). IRF8-2 3£ %] -4 A}
ofl A8 Eis-IRFE motifo} 2-2 31 2h2jof 2 oz
HALE E305}= o3-S 312) ISRE motifol get o HA}
T JAsh= 588 9 hrk(Lee et al., 2006). 53] 32
5ol A2 IRF8+= LPS-TLR4%} polyinosinic:polycytidylic
acid (poly I:C)-TLR3<] Zglo] ths}o] Toll-like receptore}
IFN-y signaling pathways 2] A% 2h-2-8- 2 4sl= 523t 9l
242 G 12 H(Zhao et al., 2006), ESF poly I:.C-activated
signaling pathwaysol| 21¢]4| plasmacytoid DCs (pDCs)ol| 4]
IFN AY4RS Ztfj 517 DCs subtype 0.2 WHehA] 2 wf IRF8-S
039t 92 sttt 4 A Qlth(Gabriele and Ozato, 2007,
Tailor et al., 2007).

HAY7}A] 0]332] IRF8-L- rainbow trout (Holland et al., 2010),
turbot (Chen et al., 2012), rock bream (Bathige et al., 2012),
Japanese flounder (Hu et al., 2013), tongue sole (Zhang et al.,
2015), atlantic cod (Inkpen et al., 2015) 5| A 72212 EA
o] HuEgith & Aol A= in silico #-41& Fdto] 2u]&
o, IRFSS] #44 B4 Shelslgon, weluhgol o] g
2 185171 Y5t LPS, poly I:C, Streptococcus iniae 5-2]
AL % F 4R AP vl msleich

ERTRTE

Rockfish@| IRF8 cDNA sequence &4

454 GS FLX sequencing (Roche 454 Life science, USA)S
o] g3slo] 2ulE2 ¢DNA sequence databaseE -531% T

DNAsist 2.2 softwareE ©|-8-5}¢] ofu]inAlo 2 HoR= &
=21 open reading frame (ORF)< ¢l &31ict. 3L ofv]e
AL QD ol 8310 gl do] 7ha = Relstebael B4 o
ol= 7] 93fl Expert Protein Analysis System ProtParam tool
(SIB Swiss Institute of Bioinformatics, Swiss) (http://web.
expasy.org/protparam)-g- ©|-§-5ho] 7t A A% 4
S} T} 0], Basic Local Alignment Search Tool (BLAST)
algorithm:S: 0185101 SSIRF§2] 7] 421} o]u] ¥& %l IRF
family member®} A g2 H| 1 £415}9]c}. IRF familyol| A &
Z£%)+= domain} motifS gofE 7] §]3 proteins, motif scan
Pfam hidden Markov models (Local models) (SIB Swiss In-
stitute of Bioinformatics, Swiss) (http://hits.isb-sib.ch/cgi-bin/
PFSCAN)E ©]-&-5}] ofuficAl A8 EA45H5loH thE &
oA 7143t IRF8} ZulE2}of| A 7|3t IRF82] homologE:
H] W 3}7] 9|3} Matgat software2} Clustal W2 server (EMBL-
EBI, UK) (http://www.Ebi.ac.uk/Tools/clustalw2) & ©]-&-35}-¢]
pairwise sequence alignment®} multiple sequence alignment
strategiesE 5% th AlE 557 £4-2 Molecular Evolu-
tionary Genetic Analysis (MEGA) software version 7.0 ©]
£-319] neighbor-joining (NJ) WS 53] 1,000 bootstrap 2
2 B3

Algol 28] H 2% 22

ZT]E2H200 +20g) 428 22+ 1T 2 A4 3400 L 420]
A ) ek A3t 5 AL Aakick. of 2 2204
SSIRFSe] W8 31sl7] 18] b whele] A7et 29
Bele maeln Ausiol MELS Wit A% ol
2R gill, heart, head kidney, spleen, liver, intestine, kidney,
testis, ovary & 9712] 225 &elatgon Lot 222 o
Aol 4 W2k 5 ALg317] A7) 80l makeleict.
Hopize| 49, MRkl guonny Hoig s
6™ 0.2% heparin sodium salt (USB, USA)S.2 &3l FA}
715 AH&SHSITH-1 mL/fish). @ 22 S AHEe@T,
3,000 g, 10 &) 3 & =0 2 B E peripheral blood cells (PBCs)

£alsto] -80C ol Hastct.

=
=
AlSe i .
Mg S5t HAXE bm ¢ X% 22

Hlolei, ute|2ote] W elA) X=to] vt SIRFSS] Helut
5= 2lst7] sl 200 uL9] 1 X phosphate buffered saline
(PBS)oll %1 lipopolysaccharide (LPS; 1.25 ug/uL)2} 200 uL
9] 1 xPBS %<1 polyinosinic: polycytidylic acid (poly I:C;
1.5 ug/uL, Sigma, USA), 200 uL 1 x PBS]| =21 Streptococ-
cus iniae (1 X 10° colony-forming units/uL)E Al 7He] 1552
= westo] Zz) B ARt ti2to 2= 200 ule
1 X PBSZ 27} ZA181 A% 53, 6, 12, 24, 48, 724|174}
oh 7 OE R sute] o] xulEeto A ulAs E2]sto] RNA
2 A9 A7HA] -80Coll Basiet.
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RNA =& % cDNA 4

278 oAl mbe] 2ujEEoA] 42 221 FA A A
B2 2AZ ZF Ignpeh Rof A|lRARY] Bl wet QIA-
zol” (Qiagen)< ©]-§-5F¢] RNAE FZ51%Ith RNA purity+=
1.5% agarose gelol| 719522 &lsl% o, 260 nmo|A]
uDrop™ Plate (Thermo Scientific, Waltham, MA, USA)& =
A5lo] Bholslict. cDNAE #2]$ RNA 2.5 ug¥} reaction
mixtureS & E-5 20 pL=2 93=0] PrimeScript™ first-strand
cDNA synthesis kit (TaKaRa, Shiga, Japan)o]-&3}o 3/ds}
Atk o]=, $HASE cDNA= nuclease-free watero]] 408 = 3]
415}0] GPCR assay 4-34517] 27H4] 200 o) 3bs}eic.

gPCRO|| 2fst oiEM

A3 gt 22 © 2 HE quantitative real-time PCR (qQPCR)& =
gYsto] 25 [RFSS] mRNA W2 H|wskilx} s19}.
Reference gene 2=+ elongation factor 1-o. (EF1a)E AR5
11 forward (5'-AACCTGACCACTGAGGTGAAGTCTG-3"),
Reverse (5'-TCCTTGACGGACACGTTCTTGATGTT-3")9]
oligonucleotide primerE- AR5 Tt 12|37 SSIRFS2] oligo-
nucleotide primer+= forward (5-CATCAATGCTTTCCCTCC-
GCATCAAG-3"), reverse (5-TGTGCATCAGCTTTCCTCC-
GTAGT-3")= ARE-514tt qPCR= Real Time System TP800
Thermal Cycler Dice™ (TaKaRa)Z o]-8-3}o] Z3s}gic}.

5"-UTR(67)

AAGAGCTCAACCGCTTATCACACTGCACAAGGAAACAATCCCCAAAACGCCCTTTCTCTTCATTAAG

M S N T G G R R L K Q

ATG TCA AAC ACT GGA GGT CGG AGA CTG AAG CAG TGG CTG GTG GAG CAG ATC CAG AGT GGC CAG TAC TCT GGA

\ E Q | Q S G Q Y S G

L @ W E b b s R T M F R

CTG CAG TGG GAG GAT GAC AGC CGC ACT ATG TTC AGA ATC CCA TGG AAA CAC GCA GGC AAA CAA GAC TAC AAC

P W K H A 6 K Q@ D Y N

Q E V D A s | F K A [w] A

CAA GAA GTA GAC GCA TCC ATT TTC AAG GCC TGG GCT GTG TTT AAA GGC AAG TTT AAG GAG GGG GAG AAG GCT

F K G K F K E G E K A

E P A T W kK T R L R C A

GAG CCT GCC ACC TGG AAG ACC AGA CTC CGC TGT GCC CTG AAT AAA AGC CCT GAC TTT GAG GAG GTG ACT GAA

N K S P D F E E Vv T E

R S Q L D | S E B Y K Vv

AGG TCG CAG CTG GAC ATC TCT GAG CCC TAT AAA GTC TAC CGC ATT GTA CCT GAG GAA GAG CAG AAA AAC GGC

R | \% B E E E Q K N G

K G A L M A M A A T T S

AAA GGC GCA TTG ATG GCC ATG GCA GCC ACC ACC AGC TCC GGT GAT ATC AAT GAC ATG GAC TGC AGC CCT GCA

G D | N D M D C S P A

E | E E L | K E E E G C

GAG ATA GAG GAG CTC ATC AAA GAG GAG GAA GGC TGT AGT ATC CAG ACC AGT CCA GAG TAT TGG TCC CAT GGC

| Q T S P E Y w S H G

S | N A F P P H Q D P L

AGC ATC AAT GCT TTC CCT CCG CAT CAA GAC CCT TTG CCA TCA GGC AAT CTC AGC ACA GCT TTC TCC CAG ATG

S G N L S T A F S Q M

ATG ATC AGT TTC TAC TAC GGA GGA AAG CTG ATG CAC AAC ACA CAT GTT GTT CAT CCT GAA GGC TGC CGA ATC

| M 1 S E Y Y G G K L M H

T H V V H P E G C R 1

GCC CCA CAA CAG CAC CTG GGC CGT GGC GCC CTA TAC AAT TCA GAC AGC ATG CAG AGT GTT CAC TTT CCT CCC

A P Q Q H L G R G A L Y

S D S M Q S V H E P P

GCT GAG CAC ATC GAG TAC GAC CGC CAG CGC CAT GTC ACA CGC AAG CTC CTG GGA CAC CTG GAG AGA GGT GTA

A E H 1 E Y D R Q R H Vv

R K L L G H L E R G Vv

CTG GTC CGT GCC AAC CAA GAG GGC ATC TTC ATC AAA AGG CTG TGC CAG AGC CGT GTC TTC TGG AGC GGG TTG

L \' R A N Q E G | F | K

L (o] Q S R \' E w S G L

GGA GAA GTG GGC TCA CAA TAT GGC TCC ATG CCT TGT AAA CTT GAG AGG GAT GCT GTA GTC AAG ATT TTT GAC

G E V G S Q Y G S8 M P C

L E R D A V V K | F D

ACA GGA AAG TTT CTT CAA GCT CTC CAG CTG TAC CAG GAG GGT CAG TTT CCA GCT CCT GAT CCG ACA GTG ACT

T G K F L Q A [L Q L Y Q

G Q F P A P D P T A" T

CTG TGT TTC GGA GAG GAG CTC CAT GAC CTC AGC AAT GCC AAG AGC AAG CTG ATC ATT GTG CAG ATC ACT GTG

L (o] F G E E L H D L S N

K S K L | | v Q | T \'

V. N [+ Q Q L L E AV N M

GTG AAC TGC CAG CAG CTG CTG GAG GCA GTG AAC ATG CGT CGC TCC CAG CCT TAC TCC AAC AGC TCA AAC CTG

R S Q P Y S N S S N L

E M S D N \ A | D Q M A

GAG ATG TCT GAT AAT GTG GCC ATT GAC CAG ATG GCC CGC ATC TAC CAG GAC TTG TGC AGC TAT AGC GGC ccC

[ Y Q D L C S Y S G P

Y Q D L C S Y S G P Q R

TAC CAG GAC TTG TGC AGC TAT AGC GGC CCC CAG AGG CCA GCC TGC TAC AGG GAC AAC ATG CCC ATC ACT GCC

A C Y R D N M P | T A

3-UTR(324)

TGAGCCGTGAGCAGCAGCAAAACACCTGCCAGGAGCTCTTCAGCGAGTACCAGACTGACTGTACAACATATTAGGGACAGTCCTTATTTT
CCTGACATACACTGACAAGGTGAATTCAGGTAAAAACCAGTATCACAATTAGTTTTGACTTTTTAAATGGAGCAAATATCTTACAGTAAGACT
TTTACGCTGGAGCTCAGTATTAGGATTTTGTATACCAGTAATGTTTATGTGTCTTATATGTACAATGCTAACACAAACTCTGTGTCTAACTTC
TGCTTTTTTACAATAAGAGAGTGTTATCATCCAGCTCGAGAGAAAAAG

Fig. 1. The cDNA and amino acid sequences of the black rockfish Sebastes schiegelii IRFS. The open reading frame from ATG to TGA is
shown in the middle box. The amino acid sequence of the DNA binding domain (DBD) is shaded in gray and the IRF-association domain 1
(IAD1) is in bold, shaded in gray, and boxed. The five conserved tryptophan (W) residues in the DNA binding domain are boxed.
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qPCRL 3 uL2] cDNA, 5 uL¢] 2 x TaKaRa Ex Tag™ SYBR 2519 o ZF HE-L- 8 Ut © g2 7|85} Tt
premix, 0.4 uL 2] 10 uM forward, reverse primer, 1.2 uL H,O
£ 4ol 2 EBFS 10 uLE 2k qPCR 242 95T o4 10
2041 1 cycle, 95T 5%, 58C 10%, 72°C 2022 35 cycle, A3 e] oS A B 7] $15t B AlR-A]-2 SPSS version 18
95C oAl 15%, 60T oA 30%, 95T oA 1525 1 cycle® program (IBM, USA)®| one-way ANOVA W& AHE-513L

Table 1. The percentages of identity and similarity of SsIRF§ amino acid sequence with that of other species. Oplegnathus fasciatus IRF§
protein sequence showed the highest values

0 Q|2
%) S| o w| Q| 8 %)
S| 8 8 £ 3 98| © 3
s 8|33 E S| 8 3 S| 3 2
DI 2| S| s| | 8| E| 2|8 g S N IS
slalsl Sl alelS|aldlgl2el |5ald
Scientific Name ﬁﬁ?ﬁg:‘fn § 2 % % E '§ % -% §’ % § c%‘ §: 2l S % o
e8| <s|s| 2| 8|s|E|5 /512518 ¢|8| >
R S| 8| B|E|5/5|5|5|8|5| 8|8 lgl8lg e
3/ slslslgl 88§58 8&8 5 588/38
KO W| W[ Q|Hh || I|]O0|Q|Q|0|Q|vna|O|O
Sebastes
schlegelii
Oplegnathus
fasciatus AFU81290.1
Epinephelus
cojoides ANDG67453.1
Epinephelus
coioides ANDG67452.1
Miichthys miiuy ~ AHB59740.1
Dicentrarchus
labrax AKC57349.1
Scophthalmus
maximus AFE88896.1
Paralichthys g
olivaceus AFE18694.2 >
Larimichthys 106171 | B
crocea ) &
Gadus morhua  AJR33029.1
Oncorhynchus
mykiss ALS92677 .1
Ctenopharyngo-
don idella AMT92197.1
Gymnocypris
przewalskii AMB19593.1
Danio rerio NP_001002622.1
Scleropages
formosus KPP68827.1
Gallus gallus NP_990747.1
Cathartes aura  KFP53072.1
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11, 5 mRNA Atf gt ,_%h% 4+ (Mean) + E72H 2K Stan-
dard deviation)& UERfo] W 2}=o] w2 xu]Eet [RFS
°] mRNA o 2d A=& %74]-‘:'\:’51 sholch 2 %47:'1}
= 2t B FAA R 942 UEt= P<0.059A &

Felet IRF8S] full-length cDNA

sequences &RI5kaL EA} F-418H4] % J mRNA Ao 2
4o Falo] WMANLSS SIS SSIRFSS)

full-length cDNA sequence= % 1,658 bp= o] F0]#] gl o,
5’-untranslated region (UTR)= 67 bp, 3 -untranslated region
(UTR) 324 bp= YERTE Open reading frame (ORF)-
1,266 bpZ A= o] 1o o] FHL2 4207] 9] ofu|icAto 2

Welsle A0 R d|ZErkFig 1), dlkt oful et A4S
o} g sto] Tl B4 251912 1] 47.77 kDao] 2A%0

2 24w 54748 5992 el
SsIRF82] o)At A d-2- bioinformatics tool ©|-8-3F in
B8 53 2355 IRF familyol|A] EZ%+ DBD,

1=

silico &

- o] - S DN K Bathige + ZH2l

47

100

o] A3

thAI7l9] tryptophan ZH7], IADS 31513t DBD+ IRF
family o] 4] T—‘rﬂﬂtﬂ] ¥2 22 WE 9 [SRE/IRF-E consen-
sus sequence=r Q14]5te] HARE 2 A st=
tryptophans= DBDJ| 4] 2Q1 = 2] 3559 IRF A|Gof| HE
=)0 Q1= motifo]th(Eroshkin and Mushegian, 1999; Nehyba
etal., 2002). SsIRF82] DNA-binding domain2- N-t 6-113
aa°] 21121 IRF3-109] 2)+= IRF-association domain (TAD)

= C-2Utt 189-371 aaol A El=Qict 18|31 5719 trypto-
phan Z7]= 12W, 27W, 39W, 59W, 77W2] 9Jx|o]| A 25|
o]l Ao & 2l Hirh(Fig. 1).

&3t ofr] At A DS o]-g5te] thE FollA] 7|3t IRFS
1} g4 7] U3t IRFSE H| W3S wf, Oplegnathus
fasciatus IRF8Y} ‘5L AT} GAd o] 221 96.2%, 90.8%= 7}
A #=9k° ™ Epinephelus coioides, Miichthys miiuy, Dicen-
trarchus labrax Zo)| A% Z}2F 95.5%, 95.3%, 95.7%9] =&
FUAS S tK(Table 1). Phylogenetic trees E3f| SSIRFS

o AFWASHA RS wmslgch ABUA LRE

Hlwsl7] fJsl|A] Wo|(Miichthys miiuy), F-Al(Larimichthys
crocea), +3¥cl5o(Dicentrarchus labrax), &=-=(Oplegna-

100 I: Miichthys miiuy
Larimichthys crocea

Dicentrarchus labrax

91

Oplegnathus fasciatus
100 1 Epinephelus coioides

Epinephelus coioides(2)

99

Scophthalmus maximus

86 Paralichthys olivaceus

L——— @ Sebastes schlegelii

Gadus morhua

Oncorhynchus mykiss

Scleropages formosus

100

Danio rerio

Ctenopharyngodon idella

)

Gymnocypris przewalskii

—— Gallus gallus

0.05

1Y) S— Cathartes aura

Fig. 2. Neighbor-joining phylogenetic tree of IRF8 constructed with Mega7. The bootstrap confidence values shown at the nodes of the
tree are based on 1000 bootstrap replications. Black rock fish Sebastes schlegelii IRFS is indicated with a black dot () and the scientific
name of the fish is in bold. GenBank accession numbers are as follows: Miichthys miiuy, AHB59740.1; Larimichthys crocea, KKF19617.1;

Dicentrarchus labrax, AKC57349.1;

Oplegnathus fasciatus, AFU81290.1;

Epinephelus coioides, AND67453.1, AND67452.1; Scoph-

thalmus maximus, AFE88896.1, Paralichthys olivaceus AFE18694.2; Gadus morhua, AJR33029.1; Oncorhynchus mykiss, ALS92677.1;
Scleropages formosus, KPP68827.1; Danio rerio, NP_001002622.1; Ctenopharyngodon idella, AMT92197.1; Gymnocypris przewalskii,
AMB19593.1; Gallus gallus, NP_990747.1; Cathartes aura, KFP53072.1.



307

Sebastes schlegelii
Oplegnathus fasciatus
Gadus morhua
Oncorhynchus mykiss
Gallus gallus

Mus musculus

Homo sapiens

Sebastes schlegelii
Oplegnathus fasciatus
Gadus morhua
Oncorhynchus mykiss
Gallus gallus

Mus musculus

Homo sapiens

Sebastes schlegelii
Oplegnathus fasciatus
Gadus morhua
Oncorhynchus mykiss
Gallus gallus

Mus musculus

Homo sapiens

-STDDYPSATKRSYSPQE

Sebastes schlegelii
Oplegnathus fasciatus
Gadus morhua
Oncorhynchus mykiss
Gallus gallus

Mus musculus

Homo sapiens

Sebastes schlegelii
Oplegnathus fasciatus
Gadus morhua
Oncorhynchus mykiss
Gallus gallus

Mus musculus

Homo sapiens

R

| TAD1 !
Sebastes schlegelii 325 53z
Oplegnathus fasciatus 325
Gadus morhua 324
Oncorhynchus mykiss 347
Gallus gallus 338
Mus musculus 334

Homo sapiens

Sebastes schlegelii
Oplegnathus fasciatus
Gadus morhua
Oncorhynchus mykiss
Gallus gallus

Mus musculus

Homo sapiens

§ 416

Y YSNSSNLE
FCNNPNL
SYNHSPSV.
SSPNLEIQ.

QLCVRRVMBEAG- - -RTCSS--- PUEHROVOQHN 400
1,6~ ---KSCGAGSIMPALEEPQHNS 399
AG----KSCGAGSVMQAPEEEPEMS 401

Fig. 3. Multiple sequence alignment of SsIRF§ amino acid sequence with other known orthologs from GenBank. The alignment was con-
ducted using ClustalW. The DNA binding domain (DBD) and IRF-association domainl (IAD1) are shown with arrows. The conserved

tryptophan (W) residues in the DBD are boxed and shaded in white.

thus fasciatus), ZH*85<-8}2](Epinephelus coioides), T4
Y X|(Scophthalmus maximus), ‘@ X|(Paralichthys olivaceus),
YA S H(Gadus morhua), FA|7]<:0](Oncorhynchus
mykiss), oFAlotor2 K Scleropages formosus), A B2t 4
(Danio rerio), Z{(Ctenopharyngodon idella), Gymnocypris

przewalskii, ZotA(Gallus gallus), B]7|X2(Cathartes
aura)®] IRF8 A B& o|-83}9 o1, SSIRFSS thofst o] R 5
3} 717k cluster {1 A0 2 215 THFig. 2).

Multiple alignment 21} o F5E Z-772] IRF8S H|us}k
%< W DBD2} IADI 2% A<E 7+ 2 homologyE H
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Fig. 4. SsSIRF8 mRNA expression in different tissues (SP- spleen,
SK-skin, IT-intestine, GL-gill, BL-blood, HK-head kidney, LV-
liver, St-stomach, MS-muscle) of the healthy black rockfish Se-
bastes schlegelii as measured using real time qPCR. The relative
expressions of the IRF8 are shown as a ratio to IRFS8 expression
in the MS. Sebastes schlegelii EF 1a. was used as a reference gene.
Data are shown as the mean (n=3) and the error bars represent the
standard deviation.

St} SsIRF8S] DBDA Y2 Oplegnathus fasciatus, Gadus
morhua, Oncorhynchus mykiss, Gallus gallus, Mus musculus,
Homo sapiens| A 712} 20|17} gla= A 0.2 SRIE gl o o]
ol "3 IAD1of|A= E112] 2fo|7} Sl= A2 ERlE et
(Fig. 3).

IRF89] 2] ¥4l-2 B% lymphomyeloid-rich Z2]o]u} H
Aut BE 2AA £ Ze® dEA lrk(Lehtonen et
al., 2003; Wang and Morse, 2009). ©]74 $-o)|A] lymphomy-
eloid-rich 22]Q1 B, A%}, Al A IRF87} 7| d ==
Aol ZelE|glon, 3] uiAtolA 7P =2 Ud-S YEI)
oh E3EFafth SEolA o g 15, W, Y4 T 7oA =2
vk o] 2Fol & A th(Holland et al., 2010; Bathige et al., 2012;
Chen et al., 2012; Hu et al., 2013). SsIRF82] Z2H 2r& oFA)
& 3Rlsb] 918l A Zvlgero 2yE Relg 97l 24
(gill, heart, head kidney, spleen, liver, intestine, kidney, testis,
ovary)d} £2]5F PBCse] cDNAE ARME-3lo] qPCRS =35}
% tt. Elongation factor 1-o, (EF10))E reference gene 2. = 5}
o 5 225 7|02 A2l vl E 5H3irt. gPCR A
3} ohekel 220l Al mRNA U go] Eo] 4 0 & Wdsh= A
S shelshgict. S5 25 22o] vl ulgol A 256u2 71
Sl ARSI T, 4, o7, WM, AL, AHOIA
E S Holn, 7 22 A= A o2 A EEstel
t}(Fig. 4). o] &gt ¥ FA2 myeloid progenitor cell9] £3}F
oF BA| 3, TA|Z 9] igo] #ofsh= 2 & 427l IRF82] 7]
“5(Lu, 2008)x} #Hedsto] SSIRFS7F 7ol A 71 A &l st
= AL 2 B, T2 lymphomyeloid-rich 22} 1 %}, o}7}

- o] - S DN K Bathige + ZHAl -

o|A|3)
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Relative IRF8 expression post Poly |:C, S.iniae,
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Fig. 5 Gene expression of SsIRFS in the spleen after challenge
with either poly I:C or S. iniae or LPS. All data were normalized to
that of Sebastes schlegelii EF1a. The time course of IRF§ mRNA
expression in the spleen at 0, 3, 6, 12, 24, 48, 72 hr post injection
is shown. Data are presented as the mean (n=3) and the error bars
represent the standard deviation. Asterisks (*) represent significant
differences (P<0.05).

o], FolA| 2, A4l A 22 oA Wol FiEsh= Ao= AL
ZFCHHu etal., 2013).

e} A=of uhE mRNAS] A S s v ZgAshr] 9
3f PBS, S. iniae, poly I.C, LPSE ARG F A7t H& 2o
=2ho] BlE A& 95l qRT-PCR& 2353
£ FARRE 7 64171 o] $-5E] 0417k Bl st wf 2] A0
2 o) EEFo] S7Iste e Holal 6AgtllA 7HE =
< W@ o] WA UTHP<0.05). E3 S. iniaeE AR 7 12
AHRE Adsshe Ele Holn 12417E, 24417, 48413k
A oAl atol 7t BAE o 24417 ol A 7H B
< YEFHTHP<0.05). LPSE A 2] 3 w| &= 64| 7k} 124] k]|
A 624 2}o] & HATHP<0.05). 0|2} o] & Lo A=t}
ek ] 2] Ofh SSIRF§] o] ol & Eelslsict
(Fig. 5). WA= &, SsIRF82] W& o] FolA= 2 LPS-
TLR4%} polyinosinic:polyeytidylic acid (poly I:C)-TLR39]
Asglof tjsto] Toll-like receptor2} IFN-y signaling pathways
o] S8 24 A2 A IRF80| Ho5}7]| wZQl A 0= o3
th(Zhao et al., 2006). £3] poly .CE FAFSF A3 o] H$,

2 Aol uls) AES oju] wraigo] FAsh) 27l
) E-& 24} o]+ poly I.C 7 FA} 3= pathogen associated
molecular pattern (PAMP)©] 214]3}31(Perdiguero and Este-
ban, 2009; Hu et al., 2013), poly I:C-activated signaling path-
wayso]| ¥kofste] SsIRFSQ| Wawko] FA4% = Bl A
© 2 AR H K Gabriele and Ozato, 2007; Tailor et al., 2007).

3 G0 K= SSIRF82] BAL§ 20514 EAS ] 3L 2413}
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