45 4 Vol.45, No.7
2014 7 OCEANOLOGIA ET LIMNOLOGIA SINICA Jul,, 2014
(Venerupis philippinarum)Rho  GST
GST '
1,3 2 1 1,3 1 1@
(1. 264003;
2. 300171; 3. 100049)
cDNA , Rho GST GST (
VpGSTR  VpGSTMi) , VpGSTR  VpGSTMi  cDNA 942bp
661bp, 234 149 , GSTR  GSTMi
PCR , VpGSTR  VpGSTMi
, , VpGSTR  VpGSTMi 24h
, VpGSTR  VpGSTMi
S917.4 doi: 10.11693/hyhz20130700102
S- (glutathione S-transferase, Rho Omega 13 ; GST
GST) , , (Mosialou
(GSH) et al, 1993), (Prabhu et al,
, 2001),
, (Eaton et al, 1999) , (MAPEG) (Jakobsson et al, 1999;
GST s Hayes et al, 2005)
s H,0, (Venerupis philippinarum)
(Adler et al, 1999; Hayes et al, 2005); , GST s
, (Vibrio
anguillarum) s
(Sheehan et al, 2001; Laborde, 2010) GST
(Pearson, 2005) , GST ,
(Cytosolic GST) (Mitochondria GST, cDNA (Rapid
Kappa GST) (Microsomal GST)GST Amplification of cDNA Ends, RACE) ,
, GST , N- Rho GST(VpGSTR)
s Alpha Beta GST(VpGSTMi) c¢cDNA ,
* , 41206105 S , E-mail: yyzhang@yic.ac.cn

: , , E-mail: jmzhao@yic.ac.cn
:2013-07-23, :2013-09-09



4 : (Venerupis philippinarum)Rho ~ GST GST 799

PCR VpGSTR  VpGSTMi , Escherichia coli ToplOF' ;
, PCR , 5
GST
1.5
VpGSTR VpGSTMi
1 Genbank s BLAST
1.1 CLUSTALX ,
( 3—4cm) MEGA4.0 ,
, 10d (Neighbor-Joining) (Bootstra-
; s ) pping) , 1000
1.6 VpGSTR VpGSTMi
Trizol Invitrogen , M-MLV ABI7500 PCR ,
Promega , Taqg DNA Polymerase
Fermentas , pMDI18-T DNA s S-actin
Marker SYBR Premix Ex Taq™ (Actin-RT-F: 5'-CTCCCTTGAGA AGAGCTACGA-3',
’ Actin-RT-R: 5'-GATACCAGCAGATTCCATACCC- 3')
VpGSTR VpGSTMi
’ VpGSTR-F: 5~-AAGACGGGGATCTTGTTGTG-3', VpG—
1.2 STR-R: 5“TCTCTGTCACGTTCGTTTGC-3'; VpGSTMi-
> F: 5"-ACGTATTGCCCTTCG TTCTG-3', VpGSTMi-R:
1A07299 2216E , 5'-AACATGCCAGCCCTAATCAC-3’ PCR
, 10’CFU/mL (Zhang et al, 2012), 274%CT (Livak et
; 6 12 24 48 96h al, 2001), SPSS
, (2000r/min, 4°C) (ANOVA), P<0.05
RNA , 6 2
’ 2.1
, VpGSTR  VpGSTMi
6 ’ ’ cDNA , GenBank
1.3 RNA <DNA GQ384394  GQ384399 , VpGSTR
RNA Trizol ’ (ORF) 705bp( 1), 234 ,
<DNA Promega M-MLV 27.43kDa, 9.64 BLAST
: RNA , Oligo » VPGSTR
JT ’ . 70°C 5min, (Laternula elliptica)GSTR 64%,
1—2min, 42°C 50min, 65°C 15min , SMART ’
4°C VpGSTR , S-
N- (G , M'—E™®) -
14 cDNA (H I8 R19%)
EST , ’ ’
: VpGSTR(F1: 5-TTACCGCTGGATGAA N- ’
CAAGG-3', F2: 5-AAGAACGCCAACACTGGATA- c- ¢ 2
3"), VpGSTMIi(F3: 5-CGTATTGCCCTTCGTTCTGA- VpGSTMi  ORF 450bp( 3), 149
3’, F4: 5'-ACATGCCAGCCCTAATCACA-3") , 16.74kDa,

PCR , pMD-18T  9.84 BLAST , VpGSTMi



800

45

1
1

7

61
27
121
47
181
67
241

MHL ¥WWG
GCECCGCTUCRG&&CCHI%CACBCGﬂﬂﬂﬂiﬂTCGﬂATﬂACAﬂEi@FBCTTGTUGTGGGGC
S G 5 A P C W EPMNMLELV VL & EEGTL WE
TCTGGTTCAGCACC ATGTTGGAALCC TATGC TIGTGTTAGCGGAGALGGGGCTCTGGGAG
L P NTETIETFSEZEKEHUHIEHSQQGTDTVL
GGATTACCAAATACALACATAGAGT T TCCGAAGAAGGAGCATAAMCAGGGGGACGTTTIG
EYNPERGQVFPTTPFETDGTDTLTV ¥ N E
AAGTATAATCCACGAGGCCAGGTGCCAACATTTAAAGACGGGGATCTTGTIGTGAACGAL
5 G &4 I C MY LEEZE KT S KT DT SUNIETLL
TCTGGETGCGATATGCATGTACC TGGAGGAA AL ATACAGCAAGGACTCAALCALACTATTA

87F 4 D ¥V W ER ALE ¥ YT Q RNFEGSPUHNL

301
107
361
127
421
147
481
167
541
187
601
207
661
227
721
781
841
901

CCAGCGGATGTC AATAAGCGAGCTGAAGTGTACCAGAGGATGTTCGAGTCCCCGAATCTG
g T H ¥ TEIEKTLV¥TYTYTERKWMNMDNIETETETDUW
CALACGALCGTGAC AGAGA AGCTTGTC TATTACCGCTGGATGALC ALGGAAGAGGATTGG
D KEEYLEEUHTETESUSZLEKTETETLS5SEWHN
GATAAGALATACCTGGAAGAGC ACACCGAL L ACGCGAMGGAAGAATTAAGCCGATGGALT
T I LGDNTUDTYTULTCGEKTETFTMNUSLZTDTVF
ACAATTTTAGGTGATAATGATTACT TG TGTGGC AAGGAATTTACGATGGCGGACGTTTIT
¥ Y P VL & FLTIET ST GAIEKTLTPUNGP A4
GTCTATCCAGTGTIGGCGTICTTAATTAGATCCGGTGCCAAGC TGCCCAATCAACCAGCT
L e ¥ ¥ EREGYTZ RTPTFTVQPZRGHTP
CTAATGCAGTACTACAALAGEGGTTAC ACACGACCATTTGTCCAGCCACGTGGCCACCCA
LERRGGSL 5L &I TYEKETLTLIETETERE
CTGGALAGAAGAGGGGGAAGCCTATCC TTAGCGATTTATAALCTTTTAALAAGGAGAL AL
F T GNETLGQTI*
TTTTACGGAAATAAATTACALATTIGAATASATGGGGGCAGGTTAGALAGA AGAGASAAC
TTTGATGT AT T TICTTAC T T IGTGGT T T T TGATGATTATTCTTTATGATATCTTTATTT
AACCGTTAACATTTTCCCCTAC TASAGCAGGT T TCTT T TTTGGTGTAAACTTTITTTC AL
AAATAMATTGATAATAGAAALAANAOAAAANARDANAANAND

1 VpGSTR cDNA

Fig.1 The full-length cDNA of VpGSTR and deduced amino acid sequence
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2 VpGSTR GSTR

Fig.2 Multiple alignment of the deduced amino acid sequence of VpGSTR with GSTR from Laternula elliptica (ACM44933), Danio
rerio (NP001038525), Cyprinus carpio (ABD67511), Oreochromis aureus (ACT22667)
GenBank, : (ACM44933) (NP001038525) (ABD67511) (ACT22667)
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3 VpGSTMi cDNA
Fig.3 The full-length cDNA of VpGSTMi and deduced amino acid sequence
s , MAPEG
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4 VpGSTMi GSTMi
Fig.4 Multiple alignment of deduced amino acid sequence of VpGSTMi with GSTMi from Bubalus bubalis (AEB71425), Xenopus
laevis (NP001084720), Homo sapiens (AAP36387), Haliotis discus discus (ABO26660), and Ictalurus furcatus (ADO28130)
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Fig.5 Phylogenetic tree of Rho and microsomal class GST proteins constructed by neighbor-joining method based on the sequences
from different animals
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Fig.6 Tissue distribution of VpGSTR (a) and VpGSTMi (b) determined by qRT-PCR
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Fig.7 The temporal expression of VpGSTR (a) and VpGSTMi (b) mRNA in the clams post Vibrio anguillarum challenge
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SEQUENCE AND TRANSCRIPTIONAL PROFILES OF RHO AND MICROSOMAL
CLASS GST GENES IN MANILA CLAM VENERUPIS PHILIPPINARUM
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Abstract
against oxidative stress. In this study, the full-length cDNAs of two glutathione S-transferases (GSTs) (named VpGSTR
and VpGSTMi) were cloned from Venerupis philippinarum using RACE technique. Sequence analysis showed that

Glutathione S-transferase (GST) is a family of versatile enzymes playing significant roles in cellular defense

VpGSTR comprised an open reading frame (ORF) of 705bp, encoding a polypeptide of 234 amino acids, and VpGSTMi
possessed an ORF of 450bp, encoding a polypeptide of 149 amino acids. Phylogenetic analysis showed that VpGSTR and
VpGSTMi were linked in evolution with other Rho and microsomal homologues. The VpGSTR and VpGSTMi transcript
were detected in all tissues but in the highest level in hepatopancreas. After challenged with Vibrio anguillarum, the
expression of both VpGSTR and VpGSTMi transcripts was up-regulated in 24h. These findings suggest that VpGSTR and
VpGSTMi may play an important role in cellular defense against oxidative stress caused by bacterial challenge.

Key words glutathione S-transferases; gene cloning;

Venerupis philippinarum; expression analysis



