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,2009") bootstrap values 1000 (Wei et al, 2012b)
Prx , 1.3 RNA cDNA
Prx , Prx (Octopus ocellatus)
(Eriocheir sinensis) (Mu et al, 2009) , 15cm , 20C
(Portunus trituberculatus) (Chen et al, 2011) 6 |,
(Fenneropenaeus chinensis) (Zhang et al,
2007) , (Haliotis discus discus) (0.1mol/L ,
(Chamilani et al, 2009) (Crassostrea gigas) I5mmol/L , 13mmol/L , 10mmol/L
(Elise et al, 2007) Prx-1 EDTA, 0.45mol/L NaCl, pH 7.0)
Prx-6 , Prx-4 , (Saleem et al, 2008; Wei et al, 2012a), 4°C
(Octopus ocellatus)Prx-4 4000r/min Smin TRIzol Reagent
(Mollusca) (Cephalopoda) (Invitrogen) ,
(Octopoda) (Incirrata) (Octopodidae) RNA M-MLV RT (Promega) R
(Octopus), , s DNase  (Promega) RNA 2>oligo
, dT (GGCCACGCGTCGACTAGTACTI17) ,
( , 1988; , 2006) 42°C 1h, 95°C Smin (Wei et al,
, cDNA 2012b) cDNA -807C
Prx-4(OoPrx-4) , 1.4 OoPrx-4 mMRNA
, Primer Premier5.0 OoPrx-4
Prx-4 OoPrxF: 5'-ATACAG ATAGCCATGGAG
A GGTGTG-3" OoPrxR: 5-CTTGTCAGTTGGGTCTG
GGATG-3', B-Actin
1 , B-Actin AF: 5'-GAT
1.1 OoPrx-4 cDNA GATGAAGTCGCTGCTCTCG-3" AR: 5-TCCCAGT
cDNA TGGTAACAATACC GTGT-3’ 80°C
Prx ) Trans Sa 100 PCR
( ), , M13F: 25ul, cDNA 100 2.5ul, 12.5ul
5'-GTAAAACGACGGCCAG-3" MI13R: 5-CAGGAA 2xSYBR Green Master Mix (Applied Biosystems),
ACAGCTATGACC-3' , Iul  8ul PCR
OoPrx-4 cDNA (eppendorf Mastercycler ep realplex) PCR ,
1.2 OoPrx-4 : 50°C 2min, 95°C 10min; 94°C 30s, 58°C

BLAST (http://www.ncbi.nlm.nih.gov/ 60s, 35 , pmancT
blast) (http://www. expasy.org/) OoPrx-4 mRNA , t
OoPrx-4 ;
SingalP ; SMART (http:// 15 OoPrx-4
smart.embl-heidelberg.de/) ; MRNA
http://www. bioinformatics.org/sms/ (Listonella anguillarum)  2216E
; Clustal X1.83 , 28°C , 10000r/min
MEGAA4.1 , 10min ,
(Neighbor-joining) , 1x10’CFU/ml ( , 2009%; Kong et al,
1) , 2009. (Eriocheir sinensis)Peroxiredoxin 6  Thioredoxinl
, 1—105

2) , 2000.

, 1—96
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2010), (Oh) 6
12 24 48h 6 , , 4°C,
4000r/min, Iml TRIzol
Reagent (Invitrogen), RNA,
cDNA , PCR
t , P<0.05
, P<0.01

Smin, S

2

2.1 OoPrx-4 cDNA
OoPrx-4 (GenBank
934bp, 5!

177bp, 3’
AATAAA  polyA , (ORF)738bp,
245 (D 6.65,
27.1kDa SMART ,
I(M)—19(G) OoPrx-4 ,

: KC352998)cDNA
(UTR)19bp, 3' UTR

51(1)—201(L)

1 MSSVCLVFLLFEFAVS
1 ACGCTTTCAAATCAGCAAAATGTCTTCTGTTTGCCTCGTATTCCTGCTGTTTGCAGTTTC
IS5 AVCLGEDTCYSYAGGQ VY P Q
61 AGCTGTTTGTTTGGGTGAGGATACTTGTTATTCTTATGCTGG TGG TCAGGT TTATCCACA
35 EDRKLSGHTTI®QWSKATITISIKTP
121 GGAAGATAGGAAACTGTCTGGACATACGAT TCAATGGAGCAAAGCCAT AATTTCTAAACC
S5 APDWNGTAVYINGIEKTFETETLISTLK
181 AGCCCCTGATTGGAATGGTACTGCTGTGAT TAATGGAAAATT TGAAGAGATCAGCCTCAA
75 S FHGKYLVFFFY®PLDFTTFUV

241 MGTTTTCATGGCAAATATCTCGTGTTCTTCTTTTATCCACT TGACTT TACATTTGTATG
95 P T E I T AF SDRTIGETFI KATILINTA
301 TCCAACAGAAATAATTGCTTTCAG TGACAGAAT TGGAGAATT TAAAGCTAT AMTACTGC
15 vvaCSVDSHFTHLAWINTTPR
361 TGTGGTTGCCTGCTCTGTTGACTCTCATTTCACCCACTTAGCATGGAT CAATACACCACG
133 N K 6 GLGPLNTPLILSDLTHETI
421 AMACAAAGGAGGTTTAGGACCACTGAATAT TCCACTACTCTCTGACCT CACACACGAAAT
155 S KSYG6GVFLQNLGHSILRGLTFI
481 CTCCAAATCTTATGGTGTATTCCT TCAGAATCTTGGCCACAGTCT ACGTGGTCTGTTTAT
17 I DS KGTLRQITMNDLPUVGRS
541 CATCGACTCCAAGGGAACTCTGCGTCAGATCACAATGAATGATCTGCCAGT TGGTCGATC
195 VD ETLRLVQAFQYTDSHGEV
601 TGTTGACGAAACACTACGTCTGGTGCAAGCCTTTCAGTATACAGATAGCCATGGAGAGGT
2]5PAGWKPGGDT[[PDPTDKL
661 GTGTCCAGCAGGCTGGAAGCCTGG TGGCGATACGATCATCCCAGACCCAACTGACAAGCT
235 K Y FEKANEKTSNEK *
721 GAAATATTTTGAAAAAGCCAACAAATCTAATAAATAAATTTTCAATGCATCTATTATTTT
781 TTTAATACTTTATTTCCAACCATTCAAAAATATGTCAAATGT TTTTAATTTCATTATCTA
841 TGTTTCATTTCACATGTACCTCCAGTTATAACTAAGCACTTCAGCTCAATAAAACTTTTA
901 TTCATTAAAAAAAAAAMAAAAAAAAAAAAANAA

1  OoPrx-4 cDNA
Fig.1 Full-length cDNA and deduced amino acid sequences of
OoPrx-4

(*)
(AATAAA) ;

(cys)

2.2 OoPrx-4
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PCR OoPrx-4
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25 O0oPrx-4 mRNA

PCR
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6h, OoPrx-4 ,
5.7 (P<0.01); 12h  24h
; 48h , 28
(P<0.01), 95

3

(Prx)

(Dayer et al, 2008),
(Wood et al,
cDNA
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2003) ,
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NA H@ G
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A 4

S IGRYFLELWDFVT
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prxeEsOKREasBoNN - - - 248
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2  OoPrx-4

Fig.2 Multi sequence alignment of OoPrx-4 with Prxs from other species
(R. norvegicus Prx-2: NP_058865)

(B. glabrata Prx-4: ACI42882)

Prxs

(M. musculus Prx-3:
(D. rerio Prx-4: AAI34157)
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N- C- cys , , ( , 2004;
N- , Prx Prx-4 Okado et al, 2000) PCR OoPrx-4
(Okado et al, 2000) mRNA ,
, Prx-4 s Prx-4 R
““FYPLDFTFVCPTEI*” ““FYPLDFT?*”,
2-cys , Prx s
OoPrx-4 2-cys Prx H,0, R Prx-1
Prx 6 (Demasi et al, 2001) Prx
: Prx-1 Prx-2 s s R
( , 2007); Prx-3  Prx-5 N- Prx
, Prx-3 , (Zhang et al, 2007) PCR
S OoPrx-4 ,
(Chang et al, 2004, Yamamoto et al, 1989), , OoPrx-4 mRNA , R

Prx-5

C-

S s Prx
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100 R. norvegicus Prx-2  ~
M. musculus Prx-2
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Fig.3 Phylogenetic tree of OoPrx-4 with Prxs from other species
(C. gigas Prx-1: EKC32047; Prx-4: EKC37672)

(D. rerio Prx-4: AAI34157)
Prx-2: AAH86783; Prx-3: AAH05626; Prx-4: EDL40843;
Prx-5: AAG13450; Prx-6: AAP21829) (A. aegypti

Prx-6: XP_001661250) (A. irradians Prx-5: ADQ57291)
(D. melanogaster Prx-3: AAF55431) (A. japonicas
Prx-6: AEG79718) (S. maximus Prx-6: ADJ57694)
(E. sinensis Prx-6: ACF35639) (B. glabrata
Prx-4: ACI42883)
norvegicus Prx-2: NP_058865) (B. taurus Prx-1: NP_776856;
Prx-2: NP_777188) (H. sapiens Prx-1: CAG28580;
Prx-2: CAG46588; Prx-5: CAG33484)
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Fig.4 OoPrx-4 mRNA expression in different tissues of
O. ocellatus

(Zhang et al, 2007)
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Fig.5 Temporal expression of OoPrx-4 mRNA in O. ocellatus
hemocytes after L. anguillarum challenge
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CLONING OF A PEROXIREDOXIN (OoPrx-4) GENE FROM OCTOPUS
OCELLATUS AND ANALYSIS OF ITS TRANSCRIPTIONAL REGULATION
AGAINST LISTONELLA ANGUILLARUM

XU Jie"?, WEI Xiu-Mei’, WANG Wei-Jun’>, YANG Jian-Min?,
LIU Xiang-Quan®, YANG Ding-Long"? ~CHEN Jian-Qiang’
(1. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai, 201306; 2. Shandong Marine Fisheries
Research Institute, Shandong Provincial Key Laboratory of Restoration for Marine Ecology, Yantai, 264006)

Abstract The full-length cDNA encoding peroxiredoxin-4 (designated as OoPrx-4) was cloned from Octopus ocella-
tus. The full-length cDNA was 934bp, containing a 19bp 5' untranslated region (UTR), a 177 bp 3'UTR with a poly (A) tail,
and a 738 bp open reading frame (ORF) of encoding a polypeptide of 245 amino acids. The predicted molecular mass of
the amino acid is 27.1kDa with an estimated pl of 6.65. The expression patterns of OoPrx-4, in both normal and Listonella
anguillarum-challenged tissues were then characterized by Real-Time PCR (RT-PCR). OoPrx-4 was found expressed in
many tissues, including hemocyte, muscle, systemic heart, gill, stomach, saccus renalis, gonad, mantle, and hepatopancreas,
and especially, it was highly expressed in hepatopancreas. The mRNA expression of OoPrx-4 in hemocytes was signifi-
cantly up-regulated (P<0.01) at 6h and 48h post challenge. The results indicate that OoPrx-4 played an important role in
scavenging ROS generated during L. anguillarum invasion.

Key words Octopus ocellatus; Real-time PCR;

peroxiredoxin-4; Listonella anguillarum



