Vol. 37, No.5

37 5
2013 9 ACTA HYDROBIOLOGICA SINICA Sep., 2013

doi: 10.7541/2013.104

P- ¢cDNA
I OF AU BT x & FiEs EFEE OREW RR
(1. , 510380; 2. , 510632)
: P- (P-glycoprotein, P-gp) ABC , , ATP ,
, RT-PCR  RACE
P-gp cDNA 4301 bp, 1286 ,
141.64 kD s P-gp , ATP
s 2 (Transmembrane domains, TMD) 2
(Nucleotide-binding domains, NBD), s 6 o , NBD 1
ABC ; ., Pgp
; P-gp , P-gp P-gp
R R P-gp QRT-PCR ,
(a) P-gp mRNA P-gp ,
; P- ; ABC ; cDNA ; ; (a)

HE S ES: Q958.8; X52 XRAFRIRED: A X EHE: 1000-3207(2013)05-0817-07

W (Fundulus heteroclitus)

P- (P-glycoprotein, P-gp) ABC
(ATP-binding cassette transporter superfamily) P-gp , i Ictalurus punctatus)?
) - p.gp i (Anoplarchus  purpurescens)'® i

) , (Mugilogobius abei)”) P-gp

ATP , P-gp
ATP R ,
R (a)  (Benzo[a]Payrene) 5
P-gp , . PAHs
2 2 , B[a]P
[2] [8]’
, [9] [10] B[a]P
(AHH)
Kurelec, et al.”” P-gp ) )
[13]

, Cooper, et al. ¥ (1 [12]

Yats B EA: 2012-06-27; 15T HHA: 2013-05-02
E&£WMA: (40976072)

TEEEN: (1980—), R s R
BIEEE: (1956—)

E-mail: fwang3612@126.com

E-mail: wushuqin001@21cn.com



818 37
, , Oligo dT adaptor primer
, cDNA, SPGP1 PCR
RT-PCR  RACE-PCR P-gp , PCR 194 4min, 94  30s,
cDNA , , 60 40s,72  60s, 30 , 10min
, RT-PCR P-gp P-gp cDNA ,
, SPGP2R  SPGP3F,
P-gp SPGP2F
SFPGP2R SPGP3F
1 SPGP3R PCR , PCR 194
4min, 94  30s,60  40s, 72 1.5min, 30
1.1 RNA , 10min 1%
4—S5 ,
Bard, et al. , P-gp , 2
BNF!4, 10 pg/kg , 3d 5" RACE PCR 2 3 RACE
SV Total RNA Isolation System PCR ( 1) RACE-PCR
RNA, 5 ulL  RNA 1% Clontech 5' RACE ,
RNA ) SFPGP 5SRACE P1 UPM
cDNA 3 , PCR , SFPGP 5RACE P1
, 1 ,—80 , UPM PCR, 1%
(1xTAE) R ,
1.2 P-gp cDNA 1.3
(Danio rerio) PCR 1% (1XTAE)
(Pseudopleuronectes americanus) (Platichthys , , DNA
flesus) 4 (Fundulus heteroclitus) P-gp mRNA DNA  pGEM-T ,
, SPGP1 DH5a,
SPGP2F  SPGP3R( 1), RNA
#=1 GlEf Pgp EE LK cDNA FIH E514)
Tab. 1 Oligonudeotides used for cloning the P-gp gene of Xiphophorus helleri
Primer Sequence (5'-3") Position
P1 GCCTTTGGTGAAACCGATGATGA 647—669
SFPGP 5SRACE
P2 CCACCTTGTCACCAATGCCCTCT 585—607
SFPGP | F TCTGYCTGGATGHGAGAGTGAGAC 1711—1736
R CAAYRAGATCCTGTCTCWCATGG 2426—2450
F ATCATGCAACAGGVAHGGCT 499—519
SFPGP 2
R CCAGTCGAACCTTATCCAGTGC 1750—1771
F GCTATCGGAGTTGTTTGCT 2323—2341
SFPGP 3
R AGTGGATRTTCAGCYGTTTG 3345—3364
Pl AACAAAGAGCCTGAGATCGACA 3079—3100
SFPGP 3RACE
P2 TGAGCAGGGAGACAAGCGACA 3108—3128
F CACGGCTTCACCTTCTCCTT
QSFPGP
R ACTCCCTCCACATCCATCCTT
F TGCTATGTTGCACTGGACTTTGAG
Qp-actin
R CCTCTCGTTTCCGATGGTGATGAC
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14 2
Vector NTI Suite 10.0
P-gp , ORF Finder 21 Pgp ¢DNA
RT-PCR P-gp
ExPASy Proteomics Server , RACE PCR PO ,
(http://ca.expasy.org/) , 35 vector
ProtParam (http: //au.expasy.org/ tools/ protparam. 9.0 ’ P-gp <DNA
html) , GenBank HQ829295 4301 bp,
; InterProScan (http://www. ebiac.uk/ NCBI  ORF Finder ’
InterProScan/)  MotifScan (http://myhits. isb-sib. ch/ (Open reading frame, ORF) 3861 bp,
cgi-bin /motif-scan) 1286 ’ 25 bp
; ClustalW1.8 , P-gp , 3883 bp | TGA ’
GenBank Fep 13 poly(A) 416 bp
, MEGA4.0
3'UTR
e QIAGEN RNeasy Mini Kit Protharam e
1 . 1 casy 8 RNA’ 5 C6356H10100N169001867S493
RNA 1% RNA 141.64 kD, pl  7.06 (DE)
’ RNA 139 , 10.81%; (RK) 138 10.73%,
) . . , (AILFWV) 444 |
SYBR PrimeScript RT-PCR Kit 39.27%, (NCQSTY)313 . 2434%
cDNA
PCR ABI 7500 (Applied Biosystems) .
20h  10h, (Instability index)
PCR ’ PER 34.76 40
(1 20 pL: SYBR® Premix Ex ’ 0437 ’ (GRAVY) 0005
Taq™  (2x) 10 pL, ROX Reference Dye II (50%) ' '
0.4 L, 20 pmol/L 0.4 uL, cDNA 1 pL, 22 Sigl:l;gll; 40 P-gp
20 uL 195 ’ P-gp
30s; 95 55,60  34s, 40 ,
60 ’ P-gp ; 4
> , 2 (transmembrane do-
3 ,  p-actin mains ,TMD) 2 (nucleotide- binding
e P-gp mRNA domains, NBD) Walker A (P
Excel ) Walker B ABC (ABC trans-
’ porters family signature) ATP D H
1.6 (@) P-gp Q , ABC
> 20, PredictProtein (http:// www.predictprotein.
20 pg/L (a) ) org/) , 12 N_
DMSO , 11d, , 3 cAMP cGMP
1 , 15 C , 16
1 357 9 11d 3 -80 II(CKII) , 1 , 19
, RNA N- ,2  ATP/GTP
RNA RT-PCR 1.5 A 2 ABC
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2.3 P-gp 95% ( D ,
TMpred P-gp , filé ,
2 R ,
(2 12 :
; P-gp
SOPMA (http://npsa-pbil.ibcp.fr/cgi-bin/npsa_automat.
pl?page=/NPSA/npsa sopma. html) a
25 P-gp
701 (54.51%), 194 (15.09%), B 66
5.13%), 325 (25.27% P-
(5.13%) ( ) gp |3 QSFPGP ,
a >
8 cDNA , B-actin
*2 SIR& Pgp MNERXMLE ’ RT-PCR
Tab. 2 The sites of Xiphophorus helleri P-glycoprotein transm- P-gp mRNA ( 2
embrane domain P-gp mRNA 8 ’
Number From To Length Score  Orientation ’
1 55 79 25) 1923 i-o , P-gp mRNA
2 120 137 (18) 2010 o-i ’ P-gp mRNA
3 197 216 (20) 2108 i-0
4 208 236 (19) 2005 . (P<0.05), 6
5 296 320 (25) 2482 i-0 (P<0001), (P=O_053)
6 332 349 (18) 2500 o-i -
7 417 444 (28) 595 i-o (P=0.102) P-gp mRNA
8 715 739 (25) 1714 0-i P-gp mRNA > > >
9 760 778 (19) 2819 i-0 > S > 0>
10 863 880 (18) 1964 0-i
1 945 963 (19) 1651 i-o 2.6 (a) P-gp
12 979 995 (17) 1637 o-i QSFPGP , B[a]P 1 3579
0 o 11d ¢DNA , B-actin
Note: Only scores above 500 are considered significant
. RT-PCR
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P-gp GenBank ) Fundulus heteroclitus MDR(AF099732)
BLAST ) o [ Platichthys flesus MDR(AJ344049)
13 > 100 Pseudopleuronectes americanus MDR(AY053461)
. e . 100
(Canis familiaris) (Felis catus) Oncorhynchus mykiss P-gp(AY 863423)
(Macaca fascicularis) (Homo L Danio rerio similar to MDR(XM 678500)
Sapiens) (Oryctolagus cuniculus) —— Oryctolagus cuniculus ABCB1(AY360144)
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galloprovincialis) P-gp/ABCBL/ 50025 0200.150.10 0.05 0.00
MDR , P-gp

1 P-gp
P-gp 60.3%— Fig. 1 Phylogenic tree of P-gp
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P-GLYCOPROTEIN OF SWORDTAIL FISH XIPHOPHORUS HELLERI: cDNA
CLONING, BIOINFORMATIC AND TISSUE-SPECIFIC EXPRESSION ANALYSIS

WANG Fang', LI Kai-Bin', NIE Xiang-Ping” , LIU Chun', LAO Hai-Hua', WANG Ying-Ying',
LIANG Hui-Li' and WU Shu-Qin'

(1. Pearl River Fisheries Research Institute, Chinese Academy Fishery Sciences, Guangzhou 510380, China;
2. Institute of Hydrobiology, Jinan University, Guangzhou 510632, China)

Abstract: P-glycoprotein is one of the major members of the ATP-binding cassette (ABC) superfamily which prevented
in plasma membrane, utilizes the energy of ATP hydrolysis to transport various substrates across celluar membranes,
functions as an export pump that decreases intracellular concentrations of xenobiotic agents. In our experiment, RT-PCR
and RACE-PCR were used for P-gp gene cloning in swordtail fish Xiphophorus helleri. The full-length of P-gp cDNA
for swordtail fish was 4301 bp with open reading frame (ORF) of 3861 bp encoding a polypeptide of 1286 amino acids.
The calculated MW was of 141.64 kD and a theoretical pl of 7.06. Bioinformatics analysis indicated that the deduced
amino acid sequence contained striking features of the P-gp including four core regions, two transmembrane domains
(TMD) and two nucleotide-binding domains (NBD) but no signal peptide. Each TMD had six transmembrane helices
while NBD contained the highly conserved motif Walker A, Walker B, ABC transporters family signature, D-loop,
H-loop, Q-loop and Signature C (L-S-G-G-Q). The deduced amino acid sequence aligned with those of P-gp genes from
different species also displayed high degree of sequential homology as was shown by the phylogenic tree. The gene of
P-gp was expressed in all examined organs in swordtail fish and had a significantly high expression in liver, so it will be
major organ for P-gp examination. Our results also showed that the hepatic P-gp expression of swordtail fish can be
significantly upregulated with the exposure of benzo (a) pyrene. Therefore, the reaction of P-gp in the fish to the expo-
sure of various xenobiotics can thus be used as a potential biomarker for monitoring environmental pollution.

Key words: Xiphophorus heller; P-glycoprotein; ATP-binding cassette family; Full-length cDNA clone; Tissue distribu-

tion; Benzo[a]Payrene; Biomarker
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