sequencing cDNA of alpha-glutathione S-transferase 

from liver of PIARACTUS MESOPOTAMICUS
Rodolpho M. Albano

Department of Biochemistry, IBRAG, Rio de Janeiro State University
Av. Prof. Manuel de Abreu, 444, Rio de Janeiro, RJ, 20550-170, Brazil. (21) 2587-6429 (phone) / (21) 2587-6136 (fax) / albano@uerj.br.

Vera L. F. Cunha Bastos, V. P. F. Cassano, J. Cunha Bastos

Department of Biochemistry, IBRAG, Rio de Janeiro State University

EXTENDED ABSTRACT ONLY – DO NOT CITE

Abstract

During characterization of glutathione S-transferases (GST) from pacu (Piaractus mesopotamicus) we found an unexpected high activity of a hepatic cytosolic alpha-GST. We thought that alpha-GST from pacu could have structural domains different from other alpha-GST because it did not bind to ligands of affinity columns. Then, we turned to get the cDNA sequence for pacu alpha-GST, with the aim of inferring its amino acid sequence. The amino acid sequence inferred from a nucleotide sequence obtained from an amplified cDNA fragment was found to be 70% similar to the homologous sequence of Danio rerio.

Introduction

Glutathione S-transferases isoenzymes of the alpha class (alpha-GST) are important cytosolic isoenzymes that catalyze one of the redox reactions in which electrons of two molecules of reduced glutathione are transferred to peroxides, yielding glutathione disulphide and reduced innocuous products. These reactions play an important role in detoxification because they are an alternative pathway for reduction of peroxides, which could otherwise produce oxygen reactive species capable of spontaneous harmful oxidative modification of proteins, lipids, and nucleic acids in the cell.

Considering the relevance that oxygen has to a variety of physiological processes in fish (Nikinmaa, 2002) we have been carrying out experiments to characterize alpha-GST isoenzyme activities from species of Neotropical fish adapted to changing oxygen tension in water. We have measured a high activity level of hepatic cytosolic alpha-GST in pacu (Piaractus mesopotamicus Holmberg, 1887), a characid found originally in rivers of the Paraguay-Paraná basin that has acquired economic importance to Brazilian fish culture. This is in contrast to what has been reported for teleostean liver, in which the pi class of GST was indicated as the major form of this isoenzyme (Dominey et al., 1991; Pérez-López et al, 1998; Pérez-López et al., 2002). In order to detail the kinetic properties of this alpha glutathione S-transferase from liver of pacu we tried to purify this enzyme using preparative biochemical methods. Pacu’s hepatic alpha-GST however exhibited no affinity with ligands coupled to the chromatographic resins commonly used to purify alpha-GST from other vertebrates. This suggested that pacu’s hepatic alpha-GST has structural domains missing in alpha-GST isoenzymes already purified. Then, in order to infer the amino acid sequence of pacu’s hepatic alpha GST isoenzyme we turned to molecular biology techniques to acquire its cDNA sequence.

Methods

We selected conserved amino acids by ClustalX alignment of several vertebrate alpha-GST sequences to produce a pair of oligonucleotides that allowed the amplification of a pacu homologue of this enzyme. Total RNA was extracted from pacu liver by mixing liver homogenates with a Trizol commercial reagent, followed by centrifugation. To selectively precipitate the RNA, removing glycogen contamination, the supernatant suspensions obtained were treated with 4 M lithium chloride and the mixture kept for 1h at 4ºC. The suspension was then put at -80 ºC overnight. After centrifugation, the deposit was washed with 3 M sodium acetate and 100% ethanol. After centrifuging the resulting supernatant, the pellet was washed with double-distilled water and centrifuged to produce a RNA suspension free of glycogen. Poly-A+ RNA was also prepared by oligo-dT column chromatography. Total and poly-A+ RNA were used in a reverse transcription (RT) reaction using random primers. The cDNA produced was used for PCR amplification; the products were separated by agarose gel electrophoresis and visualized by ethidium bromide staining. To be expressed, a bp-PCR product was gel purified and incorporated into a plasmid vector that was inserted into bacteria. The cDNA fragment cloned was sequenced in a MegaBACE apparatus. We tested the cDNA fragment homology to other GST molecules by a BLAST search. 

Results and Discussion

Figure 1 shows the amino acid sequences of alpha-GST isoenzymes inferred from cDNA fragments obtained from liver of chicken (Gallus domesticus), zebrafish (Danio rerio) and pacu (Piaractus mesopotamicus). Sequences from chicken and zebrafish were obtained from a BLAST search in the internet http://www.ncbi.nlm.nih.gov/BLAST/.

We were able to clone a fragment of hepatic alpha-GST from pacu and found that it was about 70% similar to alpha-GST sequences from both zebrafish and chicken.

Figure 1. Primary amino acid sequence of alpha-GST segments. 

Chick
RGKMESIRWLLAAAGVEFEEVFLETREQYEKLLQSGILMFQQVPMVEIDGM 

Danio 
RGKMESIRWLLAVAGVQFEEVFLTEKEQFDKLLSDGALTFQQVPLVEIDGM 

Pacu  
RGIMERIRWLLAVAGVEFEEVYLTTREEYEKMVNDGALLFHQLPMVEIDGM 

              **   **  ****** . *** : **** :*     : * : : :* : : . . *   *  *: *: *: ******

“*” Means that amino acids in that column are identical in the aligned sequences.

“:” Means that conserved substitutions have been observed.

“.” Means amino acid positions with semi-conserved substitution.
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