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Abstracts: Using RT-PCR method, the glutathione transferase Pi cDNAs were cloned from Cyprinus carpio, Hy-
pophthalmichthys molitrix, and Carassius auratus. The open reading frames (ORFs) from the 3 fishes were 627 bp long
(encoding for 208 amino acids) with the initial code ATG and the terminal code TGA. The sequence similarity was 50%
between fish and mammals, 33% between fish and amphibian, and 15% between fish and arthropoda, respectively. The
sequence similarity was big among fishes, and the average value of the 4 cyprinids was about 85%. Phylogenetic tree was
constructed for 13 species based on GST Pi amino acid sequences using MP (Maximum Parsimony) method. Two major
clusters were recognized: cluster one consisted of Mammals (bootstrap 100) and cluster two consisted of fishes (bootstrap
93). Based on the sequences analyses of N/C domain of GST Pi, we proposed the detoxification mechanism of freshwater
fishes that were thought to have stronger tolerance to microcystins.
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GenBank GST Pi cDNA (GenBank 1)
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*1 LBYmMAMEREREE Pi SERFTIHEIE
Table 1 The similarity of GST Pi amino acid sequences from 13 species
1 2 3 4 5 6 7 8 9 10 11 12 13
Bos
Hom 0.864
Cri 0.842  0.853
Mes 0.847  0.842  0.955
Rat 0.853  0.847 0919  0.929
Mus 0.836  0.83 0.897  0.892 0913
Dan 0.481 0.497  0.513 0497 0481  0.481
Hyp 0.481 0.521 0497 0497 0481 0481  0.897
Cyp 0.505 0513 0513 0505 0505  0.513  0.836  0.847
Car 0.513 0521 0513 0505  0.497 0505  0.824  0.836  0.95
Ang 0.456  0.456 0473 0489 0473 0473  0.667  0.654  0.64 0.654
Xen 0395  0.422 0422 0422 0439 0413 0282 0321 0368 0359  0.368
Onc 0.166  0.154 021 0.22 0.21 0.188  0.154  0.12 0.143  0.108 0241  0.199

Note: The same abbreviations of species in Fig.1 are followed.
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Bos: (NM_177516)
; Dan: (NM_131734)

; Hom: (NM_000852)
; Hyp:

; Cri: (L46796)
; Car:

; Mes: (L40382)
; Ang: (AY530199)

; Rat: (NM_012577)

; Cyp: ; Xen: (XLA489617)

Fig. 1 The alignment of GST Pi for 13 species

; Mus: (NM_181796)

; Onc: (L28771)

Bos: Bos taurus; Hom: Homo sapiens; Cri: Cricetulus migratorius; Mes: Mesocricetus auratus; Rat: Rattus norvegicus; Mus: Mus musculus;
Dan: Danio rerio; Hyp: Hypophthalmichthys molitrix;

Xenopus laevis; Onc: Onchocerca volvulus.

Cyp: Cyprinus carpio; Car: Carassius auratus; Ang: Anguilla anguilla; Xen:
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