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MOLECULAR CLONING AND CHARACTERIZATION OF MICROSYSTIN
DETOXIFICATION-RELATED sGST IN SNAKEHEAD FISH CHANNA MACULATA

XIAO Sheng-Jie, LIANG Xu-Fang, LIAO Wan-Qin, LEI La-Mei, HAN Bo-Ping
(College of Life Science and Technology, Jinan University, Guangzhou, 510632)

Abstract Microcystins are being increasingly recognized as a potantial hazard to aquatic ecosystems and
human health, as it can sustain in freshwater aquaculture products. Microsystin detoxification-related genes such
as soluble glutathione S-transferase (sGST) play an important role in microcystin detoxification in various fishes.
The Channa maculata, or commonly called Taiwan snakehead is an upstream animal member of freshwater food
chain, and it can survive and reproduce in highly polluted waters and show a very strong resistance to micro-
cystins and many other toxins. Therefore, they were chosen for study on the mechanism of endurance in the fish,
and further on human protection against the toxin.

The fish samples were collected in a local street market. After deprivation of the life and separation of liver,
the sGST was analyzed. A 210bp cDNA fragment of sGST was successfully amplified by RT-PCR from the liver.
The full sGST ¢cDNA sequence of the fish was further obtained by 3 “and 5 “rapid amplification of cDNA ends
(RACE). Nucleotide sequence analysis revealed that the cloned sGST ¢cDNA was 898bp in length, having 225
amino acid residues encoded.

A search in the BLAST protein database revealed that, the deduced amino acid sequence of the sGST is very
similar to the sGST of other fishes, such as largemouth bass (Micropterus salmoides) (74% identity) and red sea
bream (Pagrus major) (74% identity), which were recently classified as the Rho-class sGST, a new class of sGST,
now found only in fish and other aquatic organisms. Results of the BLAST search and phylogenetic tree building
revealed a big difference in sGST between aquatic organisms and land mammals, implying that the new class

sGST in fish and other aquatic organisms may have special function for the detoxification of aquatic toxins.

Key words Taiwan snakehead Channa maculata, sGST, Molecular cloning, Sequence characterization,

Microsystin, Detoxification



