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NF-kB transcription factors play central roles in many important physiological and pathological processes
including innate immune responses. Here we report the cloning of an NF-kB transcription factor, PfRelish
from pearl oyster Pinctada fucata, one of the most important bivalve mollusks for seawater pearl
production. PfRelish full-length cDNA is 3916 bp with an open reading frame of 3558 bp encoding
a putative protein of 1186 amino acids. The deduced PfRelish contains a N-terminal RHD, a nucleus
localization signal, an IkB-like domain with six ankyrin repeats and a death domain at the C-terminus,
which is similar to class I NF-«kB transcription factors. Comparison and phylogenetic analysis revealed
that class I NF-kBs in mollusks including PfRelish might have most distant relationship to the arthropod
Relish. Further expression analysis showed that PfRelish was apparently upregulated after Vibrio algi-
nolyticus injection, which suggested that PfRelish was involved in the immune response to V.
alginolyticus.

© 2012 Elsevier Ltd. All rights reserved.

1. Introduction

Pearl oyster Pinctada fucata is distributed over the coastal area of
South China and is one of the most important bivalve mollusks for
seawater pearl production. Since the mid-1990s, disease outbreaks
have resulted in mass mortality of pearl oyster and caused heavy
economic losses [1]. In order to develop strategy and approaches to
control diseases and enhance the pearl yields, many researches
have focused on innate immune defense mechanism of pearl oyster,
and some immune-relevant molecules such as IKK, IkB, F-type
lectin, cathepsin L1 cysteine protease, multidomain galectin, heat
shock protein 70, clip-domain serine protease, macrophage
migration inhibitory factor like oxidoreductase, lipopolysaccharide
and B-1, interferon-gamma-inducible lysosomal thiol reductase, 3-
glucan-binding protein (LGBP) and interferon-gamma-inducible
lysosomal thiol reductase have been identified [2—11].

NF-«B transcription factors play central roles in many physio-
logical and pathological processes such as apoptosis, proliferation
and differentiation, as well as in innate immune responses [12].
They have a well-conserved Rel homology domain (RHD) involved
in DNA binding, dimerization and interaction with the inhibitor kB
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(IkB). When a cell receives signals, NF-«Bs are released from the IkB,
and rapidly enter the nucleus to activate expression of genes such
as pro-inflammatory cytokines, adhesion molecules, chemokines
and growth factors [12,13]. In mammals, five NF-kBs including NF-
kB1 (p105/p50), NF-kB2 (p100/p52), RelA (p65), RelB and c-Rel
have been identified, and in Drosophila melanogaster, three NF-kBs,
Dorsal, Dorsal-related immunity factor (Dif) and Relish have been
demonstrated [14,15]. These NF-kBs were divided into class [ and
class II. Class I NF-kBs contain p105, p100 and Relish, which have
long C-terminal domains inhibiting these NF-kB molecules. Class II
NF-kBs consist of RelA, RelB, c-Rel, Dorsal and Dif, which contain C-
terminal transactivation domains (TAD).

In aquatic invertebrate animals such as horseshoe crab Carci-
noscorpius rotundicauda [16,17] and Pacific white shrimp Litope-
naeus vannamei [18,19], many class I and II NF-«Bs play archaic but
fundamental roles in regulating the expression of critical immune
defense molecules. In mollusks, class Il NF-kBs have been identified
from Pacific oyster Crassostrea gigas [20], abalones Haliotis diversi-
color supertexta [21], sepiolid squid Euprymna scolopes [22] and
pearl oyster P. fucata [23]. However, class I NF-kB was only char-
acterized from freshwater snail, Biomphalaria glabrata [24]. Here
we report the identification of class I NF-kB (named PfRelish) from
pearl oyster, and showed its putative role in immune response to
Vibrio alginolyticus.
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1 gtttacaataaacggtgggt tcaaaaagatgggtttttccacatgttatatacgtacagaaccaatgetgggaatt tttttgeaaatt tecagaaat ggt caacg
1 MAEDDSSSSVEIMYVSTVNGEAYN

106 tttccggtatatatct gtaaacataaacatcaaataggATGGCAGAGGATGATTCTTCTTCCTCTGTAGAATCATGGTTT CCACAG TAAATGGAGAAGCTTATA

24 SKMDVSIIMDDCDDDLQPYIAIVEQPQSRGFRFRYEi

211 ATTCTAAGATGGATGT CAGCCACAT GGACGATTG TGA TGATGATCT GCA GCCATACAT AGCCAT CGT AGAGCAACCACAGT CTCGAGGAT TTAGGT TCCGGTATG

59|CEGPSHGGLQGERSEKYRRSFPSTKTQVYNGPAKT'

316 AGTGTGAAGGTCCATCACATGGAGGACT TCAGGGAGA AAGGAG TGAAAAGTATAGGAGGTCATT TCCAT CTATCA AAMA TACAGAACT ATAATGGGCCAGCCAAAA

94|FVKLVTTES1PRPHAHKLVGKNCQDGVCVTElKSGI

421 TTTTTGTGAAGCT GGT AACAACTGAATCAAT ACCCAGACCTCATGCTCATAAACT TGT TGGAAA AAATT GTCAAGACGGAG TGT GTG TTACGGAAA TTAAGT CAG

129|NTV'NFPNLCIQIIVTRRKAADVIEQRIIIESLKLDKLl

526 GAAATACAGT AAATTTTCCCAATCT CTG TAT ACAACATGT GACACG TAGGAAAGC AGCAGATGT TAT AGAACAGA GAA TCCATGAGT CGT TAAAGC TGGATAAAC

164|VKMGDL!\.v’\H/\DL'l'[)I)HKRQAKHQ/\VQ/\/\KDMQL\IVI

631 TAGT CAAAAT GGG TGATCT TAATGC TGAGGCTGACTT AACAGA TGA TGA GAA GAG ACAAGC CAA AGA GCAGG CAG TACAAG CAG CCAAGGACA TGCAGCTTAATG

199|V’KLCFQAYLKDENGTFSRLLTPVLSTAIYDS'KAPG

736 TGGTCAAACTATGCTTCCAAGCTTATCT CAAAGACGAAAACGGAACATT CAGTCGGCT TCT CACACCTGTTCTCT CTACAG CAA TAT ACG ACAGCAAGG CACCAG

234 ANlALKICRMDKYGGCCSGGEEVFLLCEKVQKDDIAI

841 GAGCCAATGCACT GAAGAT CTGCAGGAT GGA TAAGTATGGAGG TTGCTGCTCTGG GGG TGAAGAGGT GT TCCTACTCT GTG AAA AAG TACAAAAAGATGACATTG

269|VRFVEQDDDGNISWESFGXFGPFDVHRQYAIVFK’[1

946 CTGTCCGATTTGT AGAGCAGGA TGACGATGGAAACAT TTCATGGGAATCGTT TGGGAATTT TGGACCTT TCGATG TACATAGACAGT ATGCTATAG TAT TCAAGA

304|PAYHNQRISRPV[\VTl.‘/ILQRKSDQETSI)PKSFTYYI

1051 CGCCGGCATATCACAATCAGAGGAT CAGTCGTCCTGT GAATGT TACTAT AAT GCT GCAGCGCAAGTCTGACCAGGAAACTAGTGATCCAAAGT CAT TTACATATT
39 PQTFDKEETIEKZ KRKIKPLPNYPGGGGTFTGGGETG GG GTLIH
1156 ACCCACAAACCTT TGACAAAGAAGAGAT TGA GAAGAA GAG GAAGAA GCC CCT CCC TAATTATCCTGGAGGTG GGG GAT TTACTG GAGGAGGAGAGG GGG GACTTC
34 ¢ TPNGQMNGTSSSFPPTQGNLPGIITSESE® QNTLPVIH
1261 ATGGCACGCCTAATGG TCAGAT GAATGGAACATCTTCTTCCTT TCCACCTACCCAAGGCAATCT GCCTGGTATTATAAGTGAGT CAGAACAAAATCTTCCTGTAC
409 HSSHSSKAANKRAKRTLKVDLETLDGG QEASVGITIPA
1366 ATCACAGCTCACATTCTTCTAAAGCAGCAAACAAGAGGGC TAAACG TACGCT GAAAGT GGACCT GGAAT TAGATGGCGGACAAGAAGCTAGTG TTGGCATCCCTG

44 T I S S I NS KPVSSFNFGAQSITSGFPAFQQAGAYTAQT

479 S 666G PQY I MTQQGMVYVTGPPMDSQFAFSNPTPQTMAQAQ
1576 CATCTGGTGGCCCACAGTATATAAT GACCCAGCAGGG CAT GGT GAC TGGACCCCCGAT GGACTCACAGT TTGCTT TCT CCAATCCCACACCACAAACAATGCAGC
514 Q Q Q NF FNTYSTQTAGMY SQQGHTAQGLLTAQQGLTLPRG
1681 AGCAACAGCAGAATTTCTT CAATACATA CAG CACACAGACCGCTGG GAT GTACAG TCAACAGGG CCACACCCAGGGTT TACTCACCCAGGGACTACTCCCCAGGG
49 GASSSKDKLLVSRGALEKERNSNLDETLDSTCQVSSSG
1786 GTGGGGCCAGCTCCAGCAAAGACAAACT CTTGGT GTCTCGTGGGGCTTT GAAAGAGAGAAACTCAAATT TGGATGAAT TAGATT CTT GCCAAG TAT CAT CAT CAG
584 Q SEMLVPRGVGNTITIDTIKVNSRGHSTLTLSGDTLT CNGEEA
1891 GACAGAGTGAAAT GCT GGT ACCACGCGG TGT TGGAAATAT TGA TACAAAAGT GAATTCAAGAGG CCATT CTACGT TACTAGGAGATT TAT GTAATG GAGAGG AAG
619 v PGTSENDNKTIKDTSLAGKETSVDCDVSPTETRSEGTS
1996 CAGTACCCOGGTACCTCAGAAAATGACAATAAAAT CAAGGA TACATCTCT GGCAGG GAAGGAAAT CAG TG TAGATT GTGACG TTT CTC CGA CAGAGA GGG GGA CGA
64 VECSVHNRCDVECQTLVSHGDTIQETSCQTETAQTST
2101 GTGTAGAGTGTAGTGT ACATAACAGATG TGATGT CGAATG TCAGACACT AGT GTCCCATGG TGATAT ACAGGAAACTT CAT GCCAGA CGGAAACTCAGACAT CTA
689 D QNVRVCPVEVQHVYSVQTETDNVTKTAETRTVKATLAQ

2206 CTGATCAAAATGT GAGAGT TTGTCCTGT GGA AGT ACAACATGT CAGCGT GCAAACAGA AACGGA TAA TG TGA CTA AGA CAG CAGAGC GCACAG TGA AAGCTTTAC
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