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Introduction

Large reserves of natural gas and petroleum are currently being extracted from the Urucu River Basin, municipality of Coari (Amazon - Brazil), by Petrobras, the Brazilian Petrolum Company. This exploration involves considerable risk due to the dynamics aspects and complexity of the Amazon Basin. Changes in gene expression are known to precede the manifestation of morphological alterations. We can use differential gene expression for early detection of exposure to a contaminant. Differential display (Liang and Pardee, 1992) is a technique useful in the identification of genes that are differentially regulated. Initially, mRNA is reverse transcribed into cDNA using ‘anchored-poli-dT’ primers that anneal to the poly (A+) tail. From the resulting pool of cDNAs, random gene fragments are amplified using ‘arbitrary-randon (AR)’ primers. When these fragments are electrophoresed, patterns of expression can be compared by noting the bands that are present or absent between the treatment groups. We used a differential display RT-PCR (DD-RT-PCR) protocol to identify genes whose mRNA levels were altered in response to acute exposure of Colossoma macropomum, to crude oil.
Material and Methods

C. macropomum (10 cm) were purchased from “Amazon Fish Farm”, in Rio Petro da Eva, 107 Km from Manaus. Fish were transported to the laboratory (LEEM) at the National Institute for Research in the Amazon (INPA) and were held in 500 L circular tanks with continuous mild aeration ensuring that water was air saturated. Fish were fed to satiation with commercial pellets for at least two weeks prior to experiments. After the acclimation period fifty fishes were randomly assigned to 100 L circular tank containing 100mL/L of Urucu crude oil for 3 h at 30(C. Immediately after capture, the surviving fish (45) were killed with a sharp blow to their head followed by severing the spinal cord (according to animal care association recommendations). The tissues (liver, brain gills and muscle) were removed, placed in tubes and total RNA was extracted using TRIZOL®-Reagent (Invitrogen™ Life Technologies) according to the manufacturer’s instructions. The samples were stored at minus 80(C. Total RNA was diluted in a reaction tube containing RT_PCR beads. For 20μl final volume: 4μl of dH2O, 1μl of 5x RT buffer, 2μl of dNTP (25μM), 5μl of total RNA  (3μg diluted with DEPC-treated H2O), 1μl of oligo-dT (10 pmol) and 1μl of ‘arbitrary-primer-1 (AP-1)’ and incubated at 22(C for 10 min, 37(C for 50 min and 72(C for 10 min and stored at 4(C. The cDNA results was re-amplified using: 4μl of dH2O, 1μl of 10x PCR buffer, 2μl dNTP(25μM), 1μl of (AP-1) primer, 1μl of (AP-2) primer, 5U Taq polymerase  and 10 μl of RT-product of cDNA. PCR was made as follows: 94(C for 30”, 50 (C for 30’’ and 72(C for 1 min for 35 cycles.
Following PCR amplification, the reaction products were run at 100volts on a 8% polyacrylamide gel. After the complete run, the gels were treated with 0,5μg/ml ethidium bromide TAE 1X. Bands were visually inspected in order to determine whether there was differential expression. Differentially Expressed bands were excised, eluted and the cDNA was re-amplified using PCR. The PCR products were cloned into the pGEM-T vector (Promega), transformed into competent E. coli cells (DH5-alpha-F’ strain). The plasmid was sequenced in an automated sequencer. The nucleotide sequences obtained were compared with known sequences by searching the GenBank and EMBL databases with BLAST algorithms and bioinformatics tools.
Table 1 Primer sequences

	Primer name
	Primer sequence (5' ( 3')

	Oligo-dT
	TGC CAA GCT TTT TTT TTT TGC

	AP-1
	GTA AAA TCG G                       

	AP-2
	CTC AGA TAG CC


Results and Discussion

At least one band was identified and showed a small identity with Platichthys flesus partial mRNA for multidrug resistance associated protein 5 (mrp5* gene), which expresses only in white muscle after crude oil exposure.
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                                   Liver               Brain               Gills                Muscle Fig. 1. Within-sample variation revealed by DDRT-PCR. Tissue samples were obtained from Colossoma macropomum. One independent RNA isolation and reverse transcription was performed for each sample (Labeled RTa, RTb). Two ddPCRs using primer set were performed for each reverse transcribed RNA isolate, resulting in a total of four ddPCRs per individual. Arrows indicate bands that differ among tissues.

Conclusions

It has been demonstrated that even at very low exposure concentration there is a differential gene expression in all tissues studied showing that differential display-RT-PCR technique is powerful technique that can be employed to discover novel genes expressed in organisms for which there is limited genomic information. Consequently, the genes identified in differential gene analyses may be used as tools in environmental monitoring in habitats with chances of crude oil spills. The genes discovered in this study will be the new target for diagnostic techniques for rapid crude oil exposure detection in fishes.
The activation of a multidrug resistance associated protein 5 in muscle contaminated with crude oil reveals the possible use of this gene as a molecular biological marker for fish crude oil contamination.

Additional investigations are undergoing in our laboratory to better define the use of this gene as a molecular marker in ecotoxicological studies.
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