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(] Rel/NF-xB

B

(Haliotis diver-
(Pinctada fu-

(Crassostrea gigas)[7]

sicolor supertexta)™

), 25 30T 3d

10 ,
RNAlater (Ambion),

cata)[g] (Eriocheir sinensis)[w]
(Bombyx mori)[ll] (Litopenaeus van- 1.2
namei)'?! Rel/
NF-«B . (Penaeus monodon) 175 3~5 g 7,
25 (Staphyloccocus aureus)
, (Vibrio vulnificus) ,
PBS OD=2.0
(WSSV) [13]
, 50 pL
, , 2x10°  / 5%107,
, Rel/NF-xB
, dsRNA poly(I:C)  ssRNA
, , R484(InvivoGen) , 600
Rel/NF-xB png/mL PBS (NaCl 137 mmol/L,
PmRelish  ¢cDNA , KCI 2.7 mmol/L, Na,HPO4 4.3 mmol/L, KH,PO4
1.4 mmol/L) 50 uL, 3 6 9 12 24 48h
i 3
1.3 PmRelish cDNA
1 1 4 816 bp EST (EST
1.1 no.Contig283), BLAST
( 20 30 g) Relish (identity=97%)
( , F1 RI1 (Y
F1 ZBPHATIYFET
Tab. 1 Oligonuleotide primers used in the experiment
(539
primer primer sequnce (5'—3') purpose
F1 GCAAAGAGGGACACGAAAGA
R1 TGCCAAGAAATAGCTGGGAA primers used to obtain the initial fragment
PmRelish-R2 TGGGGTTCACAGATTGGGAAGT 5'RACE PCR
PmRelish-F2 CACTCTTGTAGCGGAATCGGAA 3'RACE PCR
PmRelish-F4 ATGAGAATGATCGGGAGGTA SYBR PCR
PmRelish-R4 TGTCAGGCATGAATGTGAAGT SYBR Green real time PCR
PmEF- F AAGCCAGGTATGGTTGTCAACTTT SYBR PCR
PmEF-R CGTGGTGCATCTCCACAGACT SYBR Green real time PCR




52 20
(4 30 s, 72°C 30s, 40
RNA RACE , 1 PmRelish-F3 ~ PmRelish-R3 (D,
3" 5'RACE PmRelish PmEF-F PmEF-R EF-la (
1.2% (TaKaRa), 1), CT (@™ )
PmRelish
ABI 3730 1.7
SPSS16.0
1.4 PmRelish ,
DNAstar  Pm-Relish
: NCBI + (X +SD) P<0.05
(http://www.ncbi.nlm.nih.gov/Structure/cdd/wrpsb.c
gi) SMART 4.0 (http://smart.embl-heidelberg.de/) )
NCBI BLAST (http://www.ncbi.nlm. 2.1 PmRelish cDNA
nih.gov/) ; Clustalx 1.81 1
; GenDoc ; 4 816 bp EST (EST no. Contig283),

Clustalx1.81 PHILIP ,
(Neighbor-joining, NJ)

1.5 RNA cDNA
RNA RNA
Trizol (Invitrogen) RNA
, NanoDrop
2000/2000c
1 pgRNA
TaKaRa PrimeScript® RT
RNA 427C 2 min DNA,
37°C 15 min cDNA
1.6 PCR
cDNA
1 , SYBR Green ,
Eppendorf PCR

TaKaRa SYBR® PrimeScript™ RT-
PCR Kit (Perfect Real Time)
PCR 20 pL, 10 L 2x
SYBR Green Real-time PCR Master Mix, 1 pL

, 0.4 uL (10 umol/L) 8.2 uL
3
95°C 10 s; 95°C 155s,55C

BLAST (Litopenaeus
vannamei)  Relish (

97%)

F1 Rl (D cDNA

4816 bp EST ,
Relish 5
3'RACE, PmRelish (GenBank

:JQ728539) PmRelish 5112 bp,

3 561 bp ORF , 100 bp S'UTR
1451bp 3'UTR( 1),3UTR 2
AATAAA PmRelish 1186

, 132.3 kD, 5.19
BLAST SMART , PmRel-
ish 1 N Rel

(Rel homolog domain, RHD)(43—-352 aa), 1
LKRRR (356-360 aa),1 C IxB
)(783-994 aa) 1 C
(death domain, DD)(1 114-1 184
RHD 2 ,
(43—244aa) Ig-
(IPT ,
352aa) Relish FRYKSE
(L-E-V-A-D)

(6 ankyrin

aa)( 1)
RHDI1 plexin

RHD2)(250—

56-61 aa,

665—6069 aa
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ggatttccca
ggcgcetgaagtgggaggacgetgaagggttgtcctcactcggggggattttcacactgtcagggetggagaacacaagtttcgaggtggg
atgagttccccatacagtggagagtctgettctccgtactcagaccactcagcaggagtaccgtctccaccaacagtagtgactgectac
MSSPYSGESASPYSDHSAGVYVPSPPTVVTAY
aatcgcccatatgaagcetgttcaccacgatggggcattcattcaaatactggagcagccacagtctaaattccgattccgctacaagagt
N RPY E AV H GAFIQILEH QPOQSI KT FEFRTEFERYKS
gagatggtgggcactcatggtcagctaaaagcggatcgatcagacaaaaataaagetgtatttcctacagtaaagettgcaaaatggaat
E G THGO QLI KADIRSDI KNIKAVFPTVIKLAIKWN
catggaccagctgtaattcgtctgatgctctatacagcagaagacaatataaatcagagaaaacggcatgttcatgaactgtcaggaaag
HGPAVIRLMLYTAEDNINA QRIEKRHVHETLSGHK
cagtgttgcaaggagacgggtatctgtgaggttottgtcgatgaaaaagttgactacactgctgttttccaaaaccttggaatcattcac
ETGICEVVVDEIKVDYTAVEFOQNLGITIH
attgcaaagagggacacgaaagatattattctccaaaggaaaaaagaagagtteataacccatgcaagacttcgcaagccacatctctca
I A KRDTI KDTIILOQRIKI KEETLTITHARTLIRIKPHTLS
tatgaagacattaggaggagcatcacacaatctgataacaagaggatggaagaagaagctgaagaagagecaaagaacatgeaccttaac
Y EDIRRISITQSDNIKRMETEEAEEEAIKNMDTLN
aaagtggtcttgagattccagecttttcagtatgacaagaagattgagagttatcgtcctgttacattaccagttgattctgatattgte
K VVLRFQAFQYDIKIKTIESYIRPVTLZPVDSUDTIWV
tataacctaaagaatgccacaactggagagctaaagangtacgaatgtcagcatgncagcaccatgcacaggaggaacagaaantgg
Y N K N AT GELKTIVRMSACSAPCTGGTETW
ngctggtcgaaaaagttaggagaaataatgtgcaganaaatmtngagttggatgagaatgatcgggaggtatggtcagggtatggt
[ VEKVRRNNVOIKFFELDENDIREVWSGYG
gacttcactgatgcagatgtccaccatcagtatgccattgttttcaaaacccctagatatagatacacaaaccttagtactgcagtacgt
D FTDATDV Y AT VFKTPRYRYTNTLT STAV R]
gtgaaagtacagcttgaaagaccaacagacagagacacaagtgaaccactggacttcacattcatgectgacaccttgaaacgeagaaga
QL ERPTDIRDT SEPLUDTFTFMPDTULI KRR RR
atgctaattgaaaatgcacaagaagagggaaagagacatccaagtttcccccctgcaaagagaccagcaaatttcaacaattatgcaagt
M LIENAQEEGIKRHPSTFPPAKRPANTFNNYAS
gaagctatagatctgagttacaacatgagaaatcctcgtggtcaggaagactcaatgccaacacctgacatcttggagetgttggtggga
EAIDLS SYNMRNPRGQEDS SMPTPDTILETLTLVG
gtttcagatttcccaaacagtaatgggctctcaccatacactttagagttgtcaaaccaatcaccgcagcacactgttccctcacctgga
VSDFPNSNGL SPYTLELS SNQSPOQHTVPSZPAG
catccctctgactccagecacccatgagcetttattctcccatccatccaggetctgtagggacccectaacactgagtttaccaccatcaat
HPSDSSTHETLYS SPIHPGSVGTPNTETFTTTIN
aacagccttettcaggttecttcacctggecacccagtgectaactececcccagtacagtgtgatgtctccaggtgageactcagttgge
NSLLQVPSPGHZPVZPNSP M S P E H S V
tcaccacagtctcagtaccagggctccggcaattttggaggaggaaatatgtcacaacaatattcacagtcccagtcaccacagtacatt
S PQSQYQGSGNTFGGGNMSQQYSQSAQSZPOQY!I
cagtctccatetccagtcatgatggtaccttctccatcatatcaggataatggaacacagattttaaatcagtatetgecaacagectcaa
QSPSPVMMVPSPSYQDNGTQILNIQYULOQOQPNAQ
caacagcaacagctacagcagcagcaacaacaacagcaacagcaacagcaatttcagcagcaacagatgcagcagttccccaagacgeaa
QQQLQQQQRQQQQRQRQQQRQFQQRQQMAQQFPKTAQ
cagatgggttcacaagtgatacaaggtgctgtagataattggttaacacagcagccaaacaatattcaacttcagcagcagecaatgcaa
Q M G VI1AQ AV L TQQPNNIQLQQQPMNAQ
ccacaaacactacagccacagaataatgtaccagagtttgacctgcctagctgcttcaatattgttggtggtctgggtcctgatgccagc
P QTULQPQNNWVP D P S C F N vV G G G A S
ctgatggatatgttagaagttgctgacgatcagttagcctttgaatctggcttgataggcaatagtgacattaaagctgactatggaggg
L M DMTLE A D A FESGLTIGNS SDTIKADYGG®G

aaaatggattcaaagaagaaacagaaggatcagccagttagctcaggacaggatgtggatgaacttacaaaaatgatctccaatgtgcaa
K D Q S S G Q D L S N V Q
gtagatgatagccgaggcaacaggaaccctcaaagccaagtggatcagaatcccactcagagtgtagatgtggcattcaaggtggcaata
vV D SRGNRNPQSQVDAQNPTQSVDVATFIKVAI
agtgctgcagagtgtctgcaagcttatgctgcaactggtgacatnccttactntagcaacacatcgttatctcttggcagtacagaac
S AAECL A Y AATGDTISTLLLATHIRYU LLAYVAQN
aatcaaggagatactgctctacatactgcectgtaagcaacaaaaatatagaagctttcaacaaaatcctcaaggcettgtgagaagatcagg
N Q G L H T A V S N K NTFE A F N K I E K I R
ccgecaggatttgttaaatgctcagaactttgcaagagagacggceactacatcaggcecagteccgtggcaatgagaccattatggtgaggagg
P QD N NFARETATLHOAVYVRGNETTIMVRR
cttgttgetatgccaggetgtgatgtaagceattgttgatgeccaaggaaacacaccagtccactgtgetgeccagatgcaaagtattcaa
P G C DV SIVDAOQOGNT®PVHCAAOMOUSTIO
tgtctggaagctctcctaaccagacctgtaaatggagtccgctcagcagtaacacaggccatcaatgcatacaanatcagggtgaaacc
C R PV NGV S AVTOQATINA N Y T
cctctacacttggctgtaattaatggaaacctagacagtgtgcgtatgcttatcgatgctggagcacaagttcatcattgtgagcgtaaa
L A V I NGNTILDSV R MTILIDAGAOUVHHTCERK
aggggagccaatccattgecatetggcetgtcatgeatggtcatcatgaaattgeccagatatcttettgatcatacaagtgtaactattgaa
R G A NP L HIL AV MHGHHETATRYTLTLDHTTT SV TTIE
gctggactatttgatggtaatacagcetctccatectggetgecacaacagagagacagtgaaatgtgcaagatattattaagacataatgcet
A GL F_D G NTATLHTILAAOOTIRIDT SEMCIKTIILTLRHNA
gatcctaatgccaaaaatatgctacaaaagcgaaaaaaangtcagaatcagaggaggatgaagaggaggaggaagaaatctctagcagg
D P NAIKNMTL L E S E 1
aaagtggaagaagaggatgatgancagaagaagagccagangttacacgccantganatgctggaaatgatgcagagatcctgtca
K V E D DDSEEEPDT CYTZPFDYAGNDAEI
atccncgaggtgaagctaﬂcaggaagaggaggaagaacaaggagctcaagcacaagaagaagtcgttggaaccaaagctggcccacta
I L E AITI QE EEEE Q E T K

cattctgcccttgactctggcattgacatctcagtaactgacatacagtattctgatggecctggagaagaggacagtgtgggtgagetg
HS ALDS SGTIDTISVTDI Y S DGPGEEDS SV GETL

agtgagcgtgtgcgagaacgacttgeccagecacctgagtggagatacgtggegecacctagetcagetcctagacttggattacatggte
SERNVMRERLASHILSGDITWRHILAQILILDILDYMNV
1 Relish cDNA
,RHD1 , RHD2(IPT) ,6  ankyrin

DD s R
Fig. 1 cDNA and deduced amino acid sequences of PmRelish gene

5

Start and stop codons of the open reading frame are italic in bold; the RHD1 domain is in grey; the RHD2 (IPT) domain is boxed; six
ankyrin repeats are underlined; the DD domain is indicated with dotted lines, the NLS is in bold, and the ANKs are boxed; the puta-

tive polyadenylation signal(AATAAA) in 3'UTR is indicated with wavy line.
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3521 ccttgtttagetggggaaccatctccagettcaactctecctccaccctgataacatgaagtectgtgagettagagaagettcgagagtge
P CL A GEPSPASTLLHPDNMIEKSVSLEZKTLRELC
3611 cttacagttcttggectcaaggaatgtgtegetgtgetggaccaggeataagaagtgagagaacattgacctgaaatgtgeatatcataa
LT VL GLKECVAVLDQOQAH®™
3701 gcacagaaatattgtggtttattgagttcttactgttagattttcattcttatcatgtacaaacttgaacttttatatggggttcacaga
3791 ttgggaagtctatgtcagttttatttgatttcaccttttttttattatttttattattttcttgcttaaaaaatacactagatgtacatg
3881 ttagctttggcaaaaaagctgcaacactgettggattgtatttcaaagggaggtgaattgtacaagtatatatgttttgagattgtttta
3971 tgaaaaaaaaaaaaataggattagaaaatcacttttagtttgttttcagaactaaggcaattagctaaggggtaaagatggaagcetagtt
4061 attgtgtgagcagtaaatagtagatttttttatgtataacttggtatgecagatgttttatatgcaactaaactggceatcataggattaaa
4151 aagatgacttacatgttatgttgctaataggtttaatattagcttttataaaagtgttatgtatctttacaaaattttatttttatttta
4241 actttttatacctttatttaatgataccatagatattaaaatcatttagtactagtgatatatgaaatttattagtagatagacaaagat
4331 ggtctggttaattaatcttgccatataaaaggagaaattaaaattagtatcatatgtttggecagatactagagaatttgagaaatgattt
4421 gccaaaaatatttaccaggtcatttttacctgcattccttatggtaaggatatagatacagttattgttcactgtaagtgttcagtgect
4511 tcacattgcttcatgatctgtgttatgatgtgatttaatgaataaggatgagtatgggtgatgetaatccaaatgggaaaatectttgaa
4601 ggatgaagttaatgtctggaagaaaatatatatgtgagacattgettttagatgttacaaaatgtagaataaaaattggattatccatat
4691 gtaaatgttaattgaattgttgatattattttgaatttattagaataaatctcttcctatatttttctaagtgtattgtatagactgetg
4781 atagcaggtaggttagtatttagagctcagaagtaagaacttattaggaccatcacgtaactgtacattcccagcetatttcttggcacaa
4871 gtggaaactgaccacttcaagtagatttaagaagaatgtgcecttagcacaagaaacaacctacataatgtatggactaagatattcctct
4961 tttaatatgttggtttaggcataaatctcaacaattttgaatcctgcattccttggaaaccaacaggtaactttacatgtagcettttata
5051 agccatttgaaaattgtagttgtcacaaaatgatttcacttttatatctaaaaaaaaaaaaaaaaa
( 1)
2.2 PmRelish
RHD Relish , ,
ClustalX 1.81 ClusterW 14 ,
, 17 Relish RHD (Glossina morsitans morsitans)
, (Bombyx mori) (Helicoverpa
PmRelish LvRelish armigera) Relish
LvRelish-S RHD (100%), , (
(Fenneropenaeus chinensis) ) ,
FcRelish(98.1%) (Eriocheir sinensis) , Relish
EsRelish(85.2%)  RHD
PmRelish RHD 2.4 Relish
(Aedes aegypti) (Nasutitermes RNA,
graveolus) , 39.2%~59.3% R PmRelish R real-time PCR
, (Pinctada ,
fucata) PfRelish (Biomphalaria Relish ,
glabrata)BgRelish 38% 33.6% 10 ( 4
, , Relish ; s s >
RHD , RHDI1 ;
RHD2 ( 2), 2.5 Pmrelish
RHDI1 FRFRY*SEM , RHD2(IPT) ,
F***DVHHQYAI Pmrelish ,
2.3 PmRelish 5 ,
Pmrelish , PBS
(  3), Bootstrap 3~24 h , 48 h
Relish " R

Relish s

PBS , WSSV 3 h



1 : relish mRNA 55

< ,  RHDIZMR

PmRelish
LvRelish
LvRelish-s
FcRelish
EsRelish
BmRelishl
BmRelish2
HaRelish
AaRelish-C8 &3-S
AaRelish-R6 B FRERYWSEM
DyRelish JEC {@F RERYIISEY
DsRelish, g
mRelish {BF RERYMSEY
NgRelish orgk M RERYYSEM
NeRelish ¢
elish
PfRelish
BgRelish

PmRelish
LvRelish
LvRelish-s
FcRelish
EsRelish
BmRelishl
BmRelish2
HaRelish
AaRelish-C8 ] v
AaRelish-R6 : EMEVGT G0l A9 Ad0VDAS T GRWAQH
DyRelish g NADUUOERIACISINIK T ED-NGAWY PIA
DsRelish. A
GmmRelish
NgRelish
NeRelish
elish

PfRelish I@HEH IHESLKLDKL GDLN---AEAD) LNFELFQAYLPVESIEDE ]
BgRelish {SKLIDVITESNIDTIKLNKEK. NMN-—-FEPH 1A VIKISCIeVILRN P~ DGTE DKL P)aiVEQ DIty o)s e
iha k1 1 k
IPTZEHIR(RHD2451435)

2 280 300

PmRelish SACSAPCT/EGTEMURILIGA YR v - AIVE‘KTPEYELEE{EVQLERET FE‘\
LvRelish SACSAPCTEGTERpL by 5 S8 G0 IR R Y TN S T AGRK (eME S e RDTEIE)2- LDj3 Tl
LvRelish-s JERV v y
FcRelish
EsRelish
BmRelishl
BmRelish2
HaRelish
AaRelish-C8
AaRelish-R6
DyRelish
DsRelish.
GmmRelis
NgRelish
NeRelish
AmRelish
PfRelish DKYGGCCSEGEE JE‘LE K\EKEDI“‘.’RFTE EDDGNIS ‘\TEF
BgRelish DKYGGCCSENEEIALCIHAYOIADI0sigvId0l PDG S VKUIE ArdeN]|3

g g F DVHhQYA

2 Relish

100% , 80% , 60%
Relish . Pm: ; Lv: ; Fe: ; Es: ; Bm: ; Ha: s Aa:
; Dy: ; Ds: ; Gmm: ; Ng: ; Ne: ; Am: ; Pf: ; Bg:
Fig. 2 Multiple alignment of amino acid sequences of Relish family members

The sequences with 100% identity were shaded with black, while those with 80% and 60% identity were showed as grey bottom with
write words and grey bottom with black words, respectively. The amino acid below the alignment represents the conserved residues of
relish family. Pm: Penaeus monodon; Lv: Litopenaeus vannamei; Fc: Fenneropenaeus chinensis; Es: Eriocheir sinensis; Bm: Bombyx

mori, Ha: Helicoverpa armigera; Aa: Aedes aegypti; Dy: Drosophila yakuba; Ds: Drosophila simulans; Gmm: Glossina morsitans

morsitans; Ng: Nasutitermes graveolus; Ne: Nasutitermes exitiosus;, Am: Apis mellifera; Pf: Pinctada fucata; Bg: Biomphalaria glabrata.

Pmrelish ,6h ,9h PBS 1.1 4 PBS
, PBS 0~6 h
, 48 h  PBS 4.4 ,9h (P<0.05) 19 ,24h
, 6h 12h 48 PBS , 48 h ,

h , 6h 48 h PBS 4.9
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AmRelish
100 AaRelishC8 ’
93 (100 A aRelishRe dsRNA ssRNA , 6
GmmRelish
100 DyRelish s PmRelish
& 100 1 Relish
— HaRelish dsRNA poly(I C)6 9h
E BmRelish1
8 31 BmRelish2 > 12 h > >
———— FeRlish oly(I C 9~48 h,
9 LyRelish-s P Y( )
85 7 o EsRelish PmRelish ~ PBS 2.1~5.6 ssRNA R484
LyRelish .
. 109 priRelish PmRelish , poly(I C)
T —. PfRelish
1100 BgRelish > 9h , 12°h ’
oo NeRelish 24 h PBS , 48 h
=="NeRelish
, PBS 14.5
3 Relish
) olyd C R484 PmRelish
poly’
A PmRelish. Pm: ; Lv: ; Fe:
; Es: ; Bm: ; Ha: s Aa: 3
; Dy: ; Ds: ; Gmm: ; Ng: ;
Ne: ; Am: ; Pf: ; Bg: . Rel/NF-xB
Fig. 3 Phylogenen(.: tree of: Re.hsh family constructed using PmRelish cDNA PmRelish
Neighbor-joining method
A respents PmRelish. Pm: Penaeus monodon; Lv: Litopenaeus WSSV
vannamei; Fc: Fenneropenaeus chinensis; Es: Eriocheir sinen- Poly(I C) R484
sis; Bm: Bombyx mori; Ha: Helicoverpa armigera; Aa: Aedes
aegypti; Dy: Drosophila yakuba; Ds: Drosophila simulans; PmRelish
Gmm: Glossina morsitans morsitans; Ng: Nasutitermes . .
graveolus; Ne: Nasutitermes exitiosus; Am: Apis mellifera; PmRelish Relish
Pf: Pinctada fucata; Bg: Biomphalaria glabrata. N RHD
b b
soT DNA NLS
)
s , C 6
s Rel/NF-xB ,
%
§ PmRelish C ,
- , NF-«B1 RHD
i .
E-ﬂgg Relish ,
= PmRelish LvRelish
LvRelish-S RHD
) 85%
y , RHD
S . _
AN £ tissue R PmRelish Relish
4  PmRelish (Tachpleus tridentatus)Relish
(P<0.05). RHD kB ,
Fig. 4 Quantitative analysis of PmRelish gene in different [15]. RHD
tissues of Penaeus monodon >
Different letters represents significant difference between dif- Penaeidind , NF-xB
ferent tissues (P<0.05). [13] )
Relish
2.6 PmRelish , « ”
PmRelish relish NF-xB pl00 ,
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4.0 -
0O pBs

35 D O 59K Vovulnificus
= W 48 (AR S aureus
>z 30 fC
L; i B wssv
2
g 25 eC eD
g dB
° cc cdC
Z 20 _T_ C
=
=4
lij 15 cB
® bA
" bB
= 1.0 JAl
=

bA bA
05 b
a a a a
o1 | | |
0 3 6 9 12
A ] / h time post challenge
5 PmRelish WSSV

(P<0.05),

(P<0.05).

Fig. 5 Expression profile of the PmRelish gene in hepatopancreas of Penaeus monodon after challenge with Vibrio vulnificus,

Staphylococcus aureus and WSSV

The lowercase letters represents significant difference at different time points after challenged with the same stimulus (P<0.05). The
uppercase letters indicated significant difference at the same time points after challenged with different stimulus (P<0.05).

AN ik relative expression level

PmRelish

eA

6 9
VESF T IHE] /h time post challenge

dsRNA poly(I:C)
(P<0.05),

e
l ] PBS

M poly(1:0)
R484
eB
eC
dB
dA[PCA bB
aA
| ]
12 24 48
ssSRNA R484

(P<0.05).

Fig. 6 Expression profile of the PmRelish gene in hepatopancreas of penaeus monodon after challenge with microbial component

including dsRNA anolog poly(I:C) and ssSRNA anolog R484

The lowercase letters represents significant difference at different time points after challenged with the same stimulus (P<0.05). The
uppercase letters indicated significant difference at the same time points after challenged with different stimulus (P<0.05).
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Abstract: Relish is an important member of the Rel/NF-kB family. We cloned a Relish homologue, Pmrelish, from
the hepatopancreas transcriptome library of Penaeus monodon. The full-length cDNA of Pmrelish was 5 112 bp
with an open reading frame of 3 561 bp that encodes 1 186 amino acids. PmRelish protein exhibits the typical ar-
chitecture of Rel/NF-kB family members, including a conserved N-terminal Rel homology domain (RHD), a
nucleus localization signal, six C-terminal ankyrin repeats, and a death domain, suggesting that it belongs to the
class I NF-xB. PmRelish mRNA was constitutively expressed in all detected tissues, with the highest expression in
the hemocytes. Using real time PCR, we analyzed the mRNA expression profile of PmRelish following challenge
with a variety of stimuli. The results show that PmRelish was induced in the hepatopancreas. PmRelsih was
regulated by Vibrio vulnificus, Staphylococcus aureus, and WSSV, and significantly up-regulated by Vibrio
vulnificus. In addition, we confirmed that viral nucleic acid analogue poly(I:C) and R484 activate the expression
of PmRelish. In conclusion, our results suggest the Relish gene plays an important role in the immunity of tiger
shrimp, and is directly or indirectly involved in the immune response against bacteria and viruses.
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