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PCP b5 iFBRAR p-GST mRNA 7655 1 K 55 3 KA 15 KRA-5IHE 0 18.18% .82.88% (P<0.05)F12.43 £5(P<0.01); PCP Ab ¥
JE B8R p-GST mRNA /KEH0N 1.44 5 LA 1(P<0.05); PCP AL HS Ik I H p-GST mRNA /K& 3 Fi, 35 A Jo ik i p-GST
FIRK VA BT X HT PCP AL FH T 7 A (4 N IO, 5 e S PR T 32 BE T o

KPR FECED A IR p RIABEH K S-54 8 il

XERS. 1673-5897(2019)5-177-11 FESES . Q459 XHkERIRED . A

Effects of PCP on the p-GST Expression in the Freshwater Bivalve
Anodonta woodiana

Hua Chunxiu', Zhang Ke’, Liu Qingchun', Li Bingjie*, Song Guoying’, Xue Shipeng', Yu Ruixue’,
Wang Zhongxiao', Zhang Qingyuan', Liu Li*, Xia Xichao'*"

1. College of Basic Medicine, Nanyang Medical University, Nanyang 473061, China

2. College of Medicine, Pingdingshan University, Pingdingshan 476000, China

Received 31 October 2018 accepted 17 January 2019

Abstract; Glutathione S-transferases (GST) play a prominent role in protecting cells against oxidative stress. Our
previous study showed that the reactive oxygen species (ROS) generated from pentachlorophenol (PCP) could
cause an acute impact on freshwater bivalve Anodonta woodiana, but its chronic toxicity remain unclear. In order to

investigate the chronic effect of PCP, clams A. woodiana were randomly grouped into PCP treated group in which
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animals were administrated with 13.9 mg-L™' PCP, and control group with similar volume of dimethyl sulfoxide. In
addition, one GST sequences was isolated from A. woodiana and named p-GST. The full-length cDNA of p-GST
contained a 5’ unique taxpayer reference (UTR) of 57 bp, a3’ UTR 0f 291 bp and an open reading frame (ORF)
of 678 bp encoding a polypeptide of 226 amino acids. The constitutive expression levels of p-GST was determined
in different tissues including foot, mantle, adductor muscle, heart, hepatopancreas, hemocytes and gill. Administra-
tion of PCP could result in a significant increase of p-GST expression in the hepatopancreas, gill and hemocytes. In
the hepatopancreas, p-GST increased by 18.18%, 82.88% (P<0.05) and 243 times (P<0.01) at day 1, 3 and 15 in
contrasted with that of control group, respectively. In the gill, mRNA level of p-GST increased more than 1.44
times (P<0.05) compared with that of control group. In addition, expressions of p-GST was significantly induced
after PCP treatment in the hemocytes. These results indicated that up-regulations of p-GST expression in bivalve A.

woodiana reacted against oxidative stress derived from PCP treatment.

Keywords: pentachlorophenol; Anodonta woodiana; p type of glutathione S-transferases
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PCP FEAEREHS 25 7K A AR RN N2 AR Al of tnl 25 1 ft
JRE S, Lk 5 vl R AR 45 ) R X 52 o —
P ELAT ™ 5 i 3 AR AR TS e fE 3R, PCP
FEA T AR KM A 45 3, B TR AR
FEAE ER Z RO P ARz R BT ik
HK S-H6 R BH(GST) & T AL 1T A4 ¥ 55 1k & o
2 LA e H K (GSH) 5 12 AN ol ] R A
B AW ER LSS A, I RE LT 259 L F B0
W A2y BRI AR O T FEEEL S
H AR GST Y Re 5 M | S 4 Pk o RN 28 1 5 7
R H8 GST %143 K oo .00 ¢ Fl o %
7TASKEN ) TR EALR AR, GST Rk K4
T g J2e— i R S, GST ik #iih M Je 2 Ak
NI P Ay FAR S 5 JC W B (Anodon-
ta woodiana)VE FIR K A= W) Y T B 2B, 7R IR /K
P8 W b B AR Y A A oY & B,
PCP Ab 365 AR JC v i ™= A= Jnd 25 (%) s M 0 3 N L
R, BB A TRt — 040 FEARBF I, A
WA IR p BB IK S-54 8 Bl e i Ik
JF91 34w 440 p-GST, i i real-time PCR 434 p-
GST W25 363k, M7 PCP TR0 2558 BRE LA

1 ##l5 7% (Materials and methods)
1.1 MG b

AR [ B K1, 721K (6.5
+0.5) em, AL ZHT, S E TS5 % H KGR &
SevhidE N 3550 2 J5, PCP I [ Sigma-Aldrich (Sig-
ma-Aldrich, St. Louis, MO), & f# T — H IV ¥4

(DMSO) T Uil & fiti & W . s ab #5236 7E K 7 T
IRLE (40 ecmx25 cm;10 cm &) FPHET, W FER A
TAH K (B 1 L 258 7K & 48 mg NaH-
CO, .33 mg CaCl, -2H,0.60 mg MgSO,-7H,0 #
0.5 mg KC)"'  fp KoK, shyy M /N eksE, R
THAE p-GST HEUp A %k A R — R &r 5 H
ST AR WO A PSR O I
WRELFNANERESF AL 2L, MR YR LR s Wy b 377
80 HIAMMEREHLIRIFE T 10 PR & rp & 8 K, 4
Xt REZHFN PCP b B2, B340 5 &1, PCP Ab3
ZHRH 139 mg- L' (19 PCP #E4T Ab 34, X} B 240 ] [+
AF DMSO 4B, 7K i DMSO ¥ AN 3%0, 0.,
1.3.6.9.12 F115 d WNEZHREUE 5 FAiE | i
JERIUE BRI LA 2 AR R, T80 “CARTT
1.2 & RNA #2£HUA cDNA 25 —8E 1A Al

A RNA $2HCR H TRIzol i F (Y AEWA
FROST], RIE), 1.2% Sht I A 868 s HEL VK R RNA
i, HA 2% RNA %447 19 RNA T4 i cDNA,
M-MLV 5 & & B — 5% cDNA, I PCR
AR
1.3 HMICKEE p-GST .0 i By 1

R 3E514 p-GST1 F1 p-GST2 43 E p-GST cDNA
PRSF IX 38 B, PCR P2 82 22 pMDT-19 {4, %L
T, Bi%E p-GST #4> cDNA ¥ 55 , AR IG5
cDNA JFABETTH B RESTPE S 1 (5 1), i B0 & 2
K, P p-GST cDNA 5° 1 3” X455 %1],5” RACE
F13° RACE 1) PCR F=4iftA 10 7 Fn9f4z
1.4 FIMARGELEE M

M1 p-GST J# %1, 18 i GenBank 145 /2 18 &
(www.ncbi.nlm.nih.gov/blast)i#£17 BLAST #2 % L X ;
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HYE http://www.cbs.dtu.dk/services/SignalP Tl il {5 5
BK; >k H] Simple Modular Architecture Research Tool
(http://smart.embl-heidelberg.de/) F il 25 1[5 45 #4458, ;
i} DANMEN F3#i 277 %) p-GST S #1725 51
He T ; il 1f Swiss-model ( http:/swissmodel. expasy.
org/) Tl p-GST W% 115t = 4E25#4) ; # FH MEGAS .0
B R G S VEAL R G
1.5 p-GST mRNA /K35 A

KT HIE p-GST # st 7K-F, K Fl SYBR Premix
Ex TaqTM 5l & 44 BRER 647 5701, B-ac-
tin YE A N B3N, M HE p-GST-F 1 p-GST-R 5| #)
# FH PCR {3 73 B IR (3R 1), Bht IR W6 fie H Uk
AR H — A~ Z54H5 , PCR =9 v, 17 50 %5 510, il
FH ABI7500 5% B 46 Il 32 4t (Applied Biosystems, 3%
FENJEAT real-time PCR, ¥4 # bR vl ph 28, 3 i 27227
ST p-GST Fih/KF .
1.6 Giitsabs

p-GST ik /KDL x+s Fon, R FH AL 7 22 4%
e A L5 23 B (LSD 23 #7) , A 2L 1] I ] 2
(] A [R] 32 ELAE FH 2R 23 B p-GST ik iy i 35 M 2=
5. PCP AbHJS p-GST Ay F KK B3 1E 22 %
K UL 7 2253 HT(ANOVA), P <0.05 J 22 A 4eit

W2, e )
i N,

2 45 (Results)
2.1 ALK p-GST 2> T4514
T p-GST cDNA 42K 1 026 bp, i

T 57 bp 5 ARZASIX 291 bp (1) 3 AR5 X F1—
A~ 678 bp BYFFTBEAE . FFHk BeliEHE y 226 > 2 ik
FREA A Z2 K, 53 i 2ok 26 .80 kDa, % HL 14 6.38
ZE{H 5 (AATAAA) (. T 3 UTR 1Y 986 ~991 Ak (&l
1), FMEIERR TG N S G-17 (5% 8 ~85)F1 C
Uit H-o7 5 (BRI 92 ~204)2 AMESE X IR(E 1),

AR p-GST A A K A= AR #) GSTs
Z A 0 22 57 9] X 25 3R R W BT GSTs 119 N-ii
DX IR [P 558 5 , I ELARGE R SF , T C-uif A X 22748
(1 2), £ p-GST 1, N I #8732 48 e H K S-44 8%
it e Ak Py 0 B 2R A 3 3 R R B R YO B R
B GSH, 7F 1% X 3+, Try7 . Serl3 , Prol5 , Phe38 .
His42 Lys43 .Glu69 1 Ser70 #BJ& i A 2 b H Ik s-
RSP A PRSP BE R , G- a5 i BE L iR
5 GST Z56H XKl 2),
2.2 AwGSTI1 fil AWGST2 ) 2% Fll =25 43 At

p-GST i A 12 1> - SR TEF 4 4
B-IT B4 (K 3A), 1E N i G-Ii5A 3 4 a-1ZjiE
44 B-HrE, Cui) H-O7 AL 5 8 4 o-iiE, p-
GST Wy =4efi it 5 ALY A p RIS B H K S-56 7%
it A7 s BE A AR U (18] 3B,
2.3 ALK p-GST R4tk

AT p-GST & £ 7 51 5 16 2 4 4% 41
#46f1 GST A 55% [ P54, 5 X5 49 K 4 Wi ( Cras-
sostrea gigas)GST £ 55% [AI R4 , 5 1E /2 24X 5 H g
I p-GST A 50% [Al 1k, 5 3E A = A 17 GST A
46% [AEPE(ER 2),

F1 IBREERPHSY

Table 1 Sequences of PCR primers used in this study
519 FH (5 ~3")
Primer Sequence (57 ~37)
p-GST-1 TGACGNTAGGACNCAAANCCNTCTC
p-GST-2 AGGAANCTGNCCAANAGGTGNTTCTT

5’ Race Innerprimer
5’ Race Outerprimer
p-GST2-5-1
p-GST2-5-2
3’ Race Outerprimer
3’ Race Innerprimer
p-GST2-3-1
p-GST2-3-2
p-GST-F
p-GST-R
B-F
B-R

CATGGCTACATGCTGACAGCCTA

CGCGGATCCACAGCCTACTGATGATCAGTCGATG

CCTCTGGCTTGGTTCGCCATTG
CATTTCTTTTGGATCATCTGGAATCAG
TACCGTCGTTCCACTAGTGATTT

CGCGGATCCTCCACTAGTGATTTCACTATAGG

GGAAACAGATAAACCGGATCTCCTGT
TCTAATGTATCCAACTTCGG
CATCGCCAGTACAACGGCTTTTTC
AGATCCGGTTTATCTGTTTCCTTCCA
CATCCCTTGCTCCTCCAACTATG
CTGGAAGGTAGAGAGAGAAGCCAAG
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CATGGGGAAAGCTGTGCTTGGAGTGTTCAGTGTAGGAAGGTTTGTGAGGCAGTTGCA 57
ATGGCGGAAAACATGTTTTTGTACTGGGGGTCTGGCAGCCTTCCATGCTGGAGGGTTATGATCGTTCTGGAGGAA 132
woae N r L ENNCISIENSNE RN o
AAGAAGTTTGGTGGCTATCCCAACAAATTAATTGAGTTTTCCAAAGAGGAACACAAGACAGAAGAGATCATGAAA 207
KKFGGYPNEKLIEESKEEBHEKTEETLDMYEK 50
CTTAACCCTAGAGGACAGGTTCCCACGTTCAGAGATGGGGATATTGTTGTCAATGAATCCAACGCTATATGTCAG 282
LNPRGQVPTFRDGDIVVNESNAILICG 75
TATCTTGAGACGAGATACAAGAACCACGGAACTAAGCTGATTCCAGATGATCCAAAAGAAATGGCGGCAGTACTC 357
EEEERRITE 1o« Lorop oo DURIREENMTATANE 100
CAGAAAATGTATGAGTCCAGTAATATACAGGAGAATTTAGTAACGGGTGTCGTGTACTACCAATGGCGAACCAAG 432
QKMYESSNIQENLVTGVVYYQVWRTEK 12
CCAGAGGAAAGAGATGAGAAAGTGTTCGAAGAGAAACTTCAAAAAGCACGTGATGAATTGAGTCGTTGGGAAAAA 507
PEERDEKVFEEKLQEKARDELSRUWEEK 15
CACTTAGAACAGTCTAATACCGGATACATCGCCAGTACAACGGCTTTTTCCATGGCGGACATCTACTTCTACCCT 582
HLEQSNTGYIASTTAFSNADIYFYEP 175
TACGTGGCGCAGATGGATCGGTTTCGCATAGATCTTTCTAAATATCCAAATATTATGGCGTACTATGAGCGTTTG 657
YVAQMDRFRIDLSEKYPNIMNAYYERL 20
AAGAACCATCCTAGTTTTGTGTCCACCTACCCACCGCACTGGAAGGAAACAGATAAACCGGATCTCCTGTCGCGT 732
KWW s FvsTYPPHWEKETDEKTPDLTLSTER 225
ATTTAGCATTTTTTCTCCGACAGTGAATGGCATCTAATGTATCCAACTTCGGCTTGGAATATTGAGACTTTCTTA 807
I =* 226
CACTGTACAAGTCTAACAAACATAACAACGCTATTATACCTACAAAGCATTCATACATGCGGAGGTAATAGTTTT 882
TTCCATCTGTCCTCCAATCGCAGAGGCAGGGAACCATAACCCAAAAAAGTTCAAGGTTACATGGTCATACTGACC 957
CTTTGAAATCCACTGTATATTCAAAGTTAAATAAAGCGACCAAAAAAAAAAAAAAAAAAAAAAAAAAAA 1026
1 BRIEE p-GST EEH cDNA FIIFMESHEERF ]
T IR A RS AR R KORGS5 AATAAA” DI TRER Won , A e H I (GSH) 4 & 7 S AR 5T
FHERR VAT RIZEFRTE , GST 1 N-3in fR~y XU S @5 30K, GST 1Y C-difisy IR LUK (U SRR TE
Fig. 1 Nucleotide and deduced amino acid sequences of p-GST of Anodonta woodiana
Note: The start and stop codons are indicated with bold. Putative polyadenylation signal “ AATAAA” is showed with wavy line.
The N-terminal conserved domains of GST is shaded with green. The C-terminal conserved domains of GST is shaded with grey.
Animo acids of glutathione (GSH)-binding site (G-site) are marked with underline.
&2 BRALEE p-GST SEMMF GST FIIRIEMELL R
Table 2 Percentage of identity respectively for pairwise alignment of p-GST protein
sequences between Anodonta woodiana and other species
p-GST HdGST CgGST AfGST LeGST RpGST DrGST
p-GST 100
HdGST 55 100
CgGST 55 54 100
AfGST 50 44 47 100
LeGST 50 49 43 37 100
RpGST 46 50 46 41 51 100
DrGST 46 48 44 43 40 44 100

1 :HAGST R4k 8RB T RS- B ilf A(ABO26605.1), CgGST M 4 b H K S-H A [H(EKC36795.1), ATGST M HiFL b Il (Azumapecten
farreri)p B BETT K S-HE S BE(ACF25903.1), LeGST Rt D1 p B4t K S4B MB(ACMA44933 1) RpGST N ARAEIALT p BIAH I ik S-%
M AEW46331.1), DrGST Bt L 1 (Danio rerio)p B H Ik S-H: A4 BE(NP_001038525.1),
Note: HAGST is Haliotis discus discus glutathione S-transferase A (AB026605.1); CgGST is Crassostrea gigas glutathione S-transferase A (EKC36795.1);
AfGST is Azumapecten farreri rho-class glutathione S-transferase (ACF25903.1); LeGST is Laternula elliptica rho-class glutathione S-transferase
(ACM44933.1); RpGST is Ruditapes philippinarum rho-class glutathione S-transferase (AEW46331.1); DrGST is Danio rerio rho-class glutathione S-
transferase (NP_001038525.1).
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p —GST
CgGST
HdGST
LeGST
RpGST

o —GST
CgGST
HdGST
LeGST
RpGST

p —GST
CgGST
HdGST
LeGST
RpGST

p —GST
CgGST
HdGST
LeGST
RpGST

——MAENMFLYWGSGSLPCWRVMIVLEEKKFGGYPN-KLIEFSKEEHKTEEIMKLNPRGQV
——MAENMFLFWGSGSTPCWKPMIVLEEKGFGGYKN-KLITFSNKEQKGEDILKLNPRGQV
——MSSNMFLYWGSGSTPCWKPMLVLEEKGLAGYPN-KKISFSDKEHKSEETLKLNPRGQV
MATTSKPFVYWGSGSPPCWKVLLVLQEKKIDYDE—KTI ISFSKKEHKSEETLELNPRGQV
—MASGKMILYWGSGSAPCWRPMLVLAEKGLSDKCTSKRLEFSKGQHKGTDILAINPRGQL
* * ok * *% *
PTFRDGDIVVNESNATCQYLETRYKNHGTKLITPDDPKEMAAVLQKMYESS—NTQENLVTG
PTFKDGDIVVNESNAICEYLECTYTDKGTQLIPTDKAKRARVLQRMHEAAANMQQKLVLD
PTFKDGEIVVNESGAICFYLENKFSDKGTKLLPDDNAERARVLQRVFEVS—NVDSSTITN
PTFTDGDVVVNESTAICMYLEEKYPKVP——LFPSDTTIRAKVYQRMFETS—NISTNVMEF
PAFQDGDVVVNESGAICMYLEEKYSDDSNRLLPQNVNERAEVYQRMFETS—-NI ISNVQEP
* ok
VVYYQWRTKPEER-DEKVFEEKLQK———ARDELSRWEKHLEQSNTGYIASTTA-FSMADI
LLYYFFQTKEEDR-KEASNEEVAKKVEAAKEELDRWEAYLGE——TKAFVAGPD-FSMADG
LLHYRFRTPKDKL-DE———ELLKTKYEAVRTELKKWEGHLAA——SQGYVVGSN-FTMADV
VQ———YKMKNKDS IDQ———VLLKEKKDKAHVELGHWENYLKQTG———GFVATKEFTMADV
IVRYRYRTKTEDL-DH-——GYLKEKTVKAKEELDRWNT ILKGKD———YLCGGK-FTMADV

YFYPYVAQMDRFRMDLSKY—-PNIMAYYERLKNHPSFVSTYPPHWKETDKPDLLSRI——
WFYPFIAQSVRMGLELEKF-PNMKAYYDKVTARPSVQKSWPPHWKEEPP I ISPFKGRI
FFFPYVAFGVRLGLDISKY-PAISAYYDKVKDRPSVKATWPPHWADGPGDSSIMGPV—
FFFPMVALIVRQGANLKDSYPNIFKYYNMMMDRPTIVKTMPPHWAESDSPGNLLDLC—
FFYPYLALFVRSGAKLADQ-PELERYYETVSKRPSVQATWPPHWKEGPGPGTLSDL——

2 BRILIEE p-GST 5EM#HF GST FISELL 3T

57
57
57
59
59

116
117
116
116
118

171
173
169
167
171

226
230
225
223
226

G- RSP R IER R B 53R . CgGST MKW A M H K S-H B EKC36795.1), HAGST N 4Ll £ 6l Haliotis discus discus)

BT K S-54 758 A(ABO26605.1),LeGST AR IE U (Laternula elliptica)p BIAF BT K S-Fi B B (ACM44933.1),
RpGST A IEA =M1 (Ruditapes philippinarum)p 25 B H K S-F 5 BH(AEW46331.1),,
Fig. 2 Multiple alignment of p-GST of Anodonta woodiana compared with other GSTSs
Note: CgGST is Crassostrea gigas glutathione S-transferase A (EKC36795.1); HAdGST is Haliotis discus discus glutathione S-transferase
A (ABO26605.1); LeGST is Laternula elliptica rho-class glutathione S-transferase (ACM44933.1); RpGST is Ruditapes

philippinarum rho-class glutathione S-transferase (AEW46331.1). The conserved residues of G-sites are marked with asterisk.

A
p-GST

Laternula elliptica SKPFVYWGSGS PPCWRVLLVLOERKIDYDEKI 1S FSKKEHKS EEILELNPRGOVETFTDG

p-GST e e Ca a
Laternula elliptica DVVVNESTATCHYLEEKYPKVPLFPSDTTIRAKVYQRMFETSNISTIWMEFVQYKMENKD
65 70 75 80 85 90 95 100 105 110 115 120
H8 H9 H10
p-GST —RRRIIIIE-——FIIF—
Laternula elliptica STDQVLIKEKKDKARY EIGHAENYLKQTCG FVATKEFTMADV FFFEMVALIVRCGANLKD
125 130 135 140 145 150 155 160 165 170 175 180
Hil JsLy; a-helix
p-GST rannp—api oo R
Laternula elliptica SYPNIFKYYNMDRPTIVKIMPPHIARSDS ESNLLDLC [ B-sheet

5 10 15 20 25 30 35 40 45 50 55 60
A H4 HS5 He6 H7

185 190 195 200 205 210 215 220

3 BRIt p-GST ZRM 3D LT
H:A. p-GST Z 24544 ;B. p-GST Y 3D £544)

Fig. 3 Predicted secondary and 3D structures of p-GST deduced amino acids of Anodonta woodiana

Note: A. The secondary structure of p-GST; B. The 3D structure of p-GST.
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35
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34

GSTA Crassostrea gigas
p-GST

GSTA Haliotis discus discus
Rho Laternula elliptica
Rho Ruditapes philippinarum
— GSTA Azumapecten farreri

[ Zeta Caenorhabditis elegans
Zeta Bombyx mori

_Ceta Homo sapiens

— Omega Crassostrea gigas
Omega Ruditapes philippinarum
Omega Azumapecten farreri

Omega Haliotis discus discus

100

60

54

100
90

81

83

39

84

Theta Crassostrea gigas
Delta Aphis gossypii
Delta Bombyx mori

4|:Theta Biomphalaria glabrata

Theta Bombyx mori
Sigma Anopheles gambiae
Sigma Apis mellifera

4100{ Sigm Crassostrea gigas

Sigma Azumapecten farreri
Sigma Crassostrea gigas

Alpha Aplysia californica
Alpha Haliotis discus discus
Alpha Xenopus laevis

Mu Haliotis discus discus

60
100 —I:Mu Ruditapes philippinarum

Mu Gallus gallus

Pi Bos taurus

99| Pi Mytilus coruscus
96 . . .

Pi Ruditapes philippinarum

100

=4

Kappa Caenorhabditis elegans

{ Kappa Cyprinus carpio
99 i

Kappa Octopus bimaculoides

BRI G o-GST SRR FFIE BB REMERN R

Fig. 4 Phylogenetic relationship of p-GST of Anodonta woodiana according to neighborhood-joining method

ARG AL R o 75 A p-GST 5%k
(SHILY RS AEINNE %*&Eﬁ A BBEFI p B GST %
KRB, FIEH K SR filF A ZSHEA p A GST
IrRT —H (K 4), BFFEEE R R, Mk B0 ) i
WA — 28 8 GST 19 A Al A 1 22 B) PR 5 s 1
bootstrap {H , 575 &7E 0 & GST H, B % 4% (Bom-
byx mori) FI & HE 2l 1) Z [H] bootstrap {E ik £ 99% .,
{EAE R AY &, 2 FhZSAY GST Z 0], bootstrap {E B ik
/N, U @ B GST Ml ¢ 9 GST ., o %I GST 11 & Y
GST g # GST fll o % GST %5,

2.4 HMICHEE p-GST FKAKFHIHL i

ATV p-GST | 2 RB T HFE INER,
PSS O E BB | I ibk B FBE(] 5), TF A e
B p-GST 7 IR 238 7K - fo iy, 7E B8 Itk EL

DE 7RI Z  SNERR R A
(&1 5),
2.5 PCP X5 I p-GST 2634 B 5
TERFIRAR T, 555 0 RAHEL, 75 M JCi i p-GST
FIRTER 1 ~15 R TR A sh, PCP AbFEXT
T TG I p-GST Fik HA W& m, PCP 4b B
B Gk p-GST mRNA 7J<M?3;Im¢raﬂmﬁa@
AR, SXFRRAAH L, p-GST Fik KA
K3 RMEE 15 KArHIHE A 18.18% .82. 88%(P<
0.05)F1 243 1%(P<0.01) (Kl 6), SXIHEZLAH L, PCP
ROF Y fA G A I 6 R p-GST 3% 35 7K F B8
T 144 £50 1(P<0.05) (K 7), S5XFHRA4LAH L, PCP
b PR S5 T A JC T R IR EL R p-GST kK AL 3
215 R EAEE ),

Ly S35
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2.50F J
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£ % LOOF T T
1
0.50F
0
FE AER AR O PR Ji8 e
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Fig. 5 Real-time PCR analysis of p-GST transcript from different tissues of Anodonta woodiana

Note: n = 5 replicates.
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Fig. 6 Temporal expression of p-GST in hepatopancreas of Anodonta woodiana after

pentachlorophenol (PCP) challenge as measured by quantitative real-time RT-PCR

Note: Bars represent means + SE; n=5/each group/each time point. © P<0.05, ™"

P<0.01 vs control

group at the same time. * P<0.05, # P<0.01 vs control group at the day 0.
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Fig. 7 Temporal expression of p-GST in gill of Anodonta woodiana after PCP challenge as measured by quantitative real-time RT-PCR
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Fig. 8 Temporal expression of p-GST in hemocytes of Anodonta woodiana

after PCP challenge as measured by quantitative real-time RT-PCR

Note: Bars represent means = SE; n=>5/each group/each time point. © P<0.05, *
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vs control group at the same time. # P<0.05 vs control group at the day 0.
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