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1.2.2 Cd(NO;),"6H,0
1 cd** 1.0000g/L
11 :0 5 25 50 100ug/L Cd*,
(Sinonovacula constricta) ; , 20L, 30
, 2d, , , , 24h
[ (6.45£0.21)cm, , cd*
(16.82+1.35)g] 24h ,
16—19, pH 8.0+0.1, (26.5+£3.0)C, Oh 3h 6h 12h 24h
8.5mg/L 48h  96h R 3 R
1.2 ) ) )
1.21 15 200ml , 0.45m
> ) 1.0ml ,
7 , ) (G
F1 KBAMSH CHIRILE S TRE(ro/L)
Tab.l Theoretical and measured concentrations of Cd>" in experimental set-up (ng/L)
( )
0 5 25 50 100
0.14+0.02 5.22+0.87 24544232 51.86+3.76 104.32+4.65
1.2.3 RNA cDNA F2 ZWFASIMEREFT
) ) Tab.2 Sequences and primers used for experiments
,  50mg ’ , ’ RNA =) ©)
MT-F  GAATCTACCAAAGACGCCACA  58.0 156
> ) MT-R  CCGTTCACGAGGGAAGTCA 59.7
RNA DNA; s DNA, B-actin-F  ACACTACTGAAGGCACGCTAA  58.0 140
RNA 10ul RNase-Free-H,0 , B-actin-R ACAACGAACCAACCCAAGA 55.4
1.0ul , 1% RNA 13
M-MuLV First Strand ¢cDNA Synthesis Kit PCR, MT mRNA
(BIO BASIC INC), 37C RNA , :
Oligo(dT) cDNA MT =2l )-ct(p-Actin (Mt )-Ce(s-Acting )]
1.2.4 PCR Primer primer 5.0 MT MT . CH(MLy)
’ ’ MT Ct ; Ct(B-Actiny) B-actin  Ct
’ Ct(Mty) MT Ct ; Ct(B-Acting)
’ B-actin( © B-actin Ct SPSS13.0 7
2010) 2 MT mRNA ;
Bio-rad IQ5 Real-time PCR  (Bio-Rad, Origin7.5 ’ cd MT mRNA
USA) SYBR® Premix Ex Taq™ Kit (TaKaRa, Japan) ; Dps7.05
MT mRNA : Cd*' MT mRNA cd*
MT mRNA
25ul, PCR : 2
95C 30s; 95°C 5s, 60°C 20s, 30 ; 2.1 RNA

,60C 15s, 45 1%
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mRNA R 3 3 R
7 cd* 5ug/L , MT
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Fig.2 The different expressions of MT mRNA in seven tissues
of S. constricta
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96h Fig.3 The expression level of MT mRNA in visceral mass of S. constricta at different Cd*"
’ concentrations
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mRNA 3h (1.51), cd**
, 24h (0.50), , 3 4
(1.005), ; , 3h  48h - F
, MT mRNA Fo.0s(7.71),
, ; R*0.909—0.929,
(Spg/L), , 0.909%—0.929%, ; P
50 pg/L  100pg/L Cd** 48h 0.05
(1.94  3.53); , 3 , cd* ,
MT cdr , MT mRNA
, cd* , , 3h  48h, MT mRNA
MT mRNA s ,
0.5 , ; , MT
MT mRNA
MT mRNA s
*3 FEMESEERERS MTmMRNA BN RAEE5LRRREELRE CIHER
Tab.3 The relationship between Cd*" concentration and MT mRNA expression in visceral mass of S. constricta
df F P R
3h y=0.0146x + 1.1961 4 39.36 0.008 0.929
6h y =—0.0062x + 1.3295 4 1.36 0.327 0.312
12h y =—0.0042x + 1.0795 4 0.53 0.520 0.150
24h y=10.0043x + 0.6236 4 1.56 0.301 0.342
48h y =0.0279x + 0.4857 4 29.81 0.012 0.909
96h y =-0.0022x + 1.1900 4 0.32 0.613 0.095
*] y =0.0279x + 0.4857 MT ’
3+ (Ivankovic¢ et

SREASIIREAMT mMRNAKIASHE

R?2=0.9086 48h

T T T T T T T 1
0 20 40 60 80 100 120
y=0.0146x + 1.1961

Re = 0.9292 3h

T T T T T T T 1
0 20 40 60 80 100 120
3R /(ug L")

MT mRNA  Cd*

Fig.4 The variation of MT mRNA in visceral mass of
S. constricta with Cd*" concentration at 3h and 48h

(MT) ,

al, 2010; Baudrimont et al, 2007) ,

MT ., MT
MT mRNA
( , 1995) MT mRNA
MT ,
( , 2006) , MT mRNA

(Amiard et al, 1989); Zhao

(2010) (Ruditapes philippinarum)
, MT
cd* , MT
mRNA
Wang  (2009)
(Argopecten irradians) , 10d
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, cd* , AIMT2 mRNA
10d R
cd* , MT
mRNA , 3h  48h
, MT mRNA cd*
s 3h
: , MT
mRNA cd** ,
Paul-Pont  (2010) (Cera-
stoderma edule) , Cd** , Cemtl
24h 168h ,
72h )
(Desclaux-Marchand et al, 2007; Lemoine et al, 2003);
Ren  (2003) cd™ MT
mRNA (3h) R
(6h), ;
, cd* ,
MT mRNA ,
Cd2+
R s MT
, MT mRNA R MT
cd* ;. MT ,
» MT ,
; MT
» MT ,
0.5 ) , ,
MT , MT
s MT mRNA
MT R
MT mRNA ,
, MT mRNA
Cd2+
MT mRNA S
MT mRNA
., MT mRNA
MT ,

s s , 2006. (Argopecten irra-
dians) . , 37(5):
444—449

5 , , 2010.

,27(4): 456—462
> , , 2009.
, 18(3): 811—
816
> s , 2010.
. , 19(2): 453—458
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THE METALLOTHIONEIN GENE EXPRESSION IN SINONOVACULA CONSTRICTA
EXPOSING TO CADMIUM

HUO Li-Hui"?, CHEN Cai-Fang', LIN Zhi-Hua', DONG Ying-Hui',
GU Hai-Long"?,  WANG Qing"®, BAO Yong-Bo'
(1. College of Biological and Environmental Sciences, Zhejiang Wanli University, Ningbo, 315100; 2. School of Marine Sciences,
Ningbo University, Ningbo, 315211; 3. College of Fisheries and Life Sciences, Shanghai Ocean University, Shanghai, 201306)

Abstract The tissue specific expression of MT mRNA in seven tissues of Sinonovacula constricta and the effect of
cadmium on visceral mass were studied using real-time quantitative PCR. In the absence of Cd*", the level of MT mRNA
was highest in visceral mass. But in the presence of Cd*", the MT mRNA expression level in visceral mass of S. constricta
showed significant dose and time dependency. With the increase of Cd*" concentration, the level of MT expression in-
creased significantly. The “pulse-scheme” expression showed by the time change indicated that MT-mRNA expression
following metal exposure was largely dependent of time. Linear relationship existed between MT expression and Cd*"
concentration from 3h point and 48h point. The change of MT mRNA expression in visceral mass could be a biomarker
index for Cd*" pollution.

Key words Sinonovacula constricta, Cadmium, MT mRNA, Visceral mass



