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the GenBank (Table 1). Methods: Total genomic DNA was extracted from each scale sample using the classic
phenol/chloroform extraction method. 650 bp CO I fragments were amplified using the primers, i.e., F1.: 5'-
TCA ACC AAC CAC AAA GAC ATT GGC AC-3", R1: 5'-TAG ACT TCT GGG TGG CCA AAG AAT CA-3'.
Each PCR amplification was performed in a total volume of 50 wl of PCR mixture. PCR products were purified
and then sequenced in both forward and reverse directions using an ABI PRISM™ 3730 XL Automated
Sequencer. DNA sequences were aligned with ClustalW using default parameters. Base composition, variable
and parsimony informative sites were determined using MEGA 5.0. Neighbor-joining (NJ) and Maximum
parsimony ( MP) phylogenetic trees were constructed for CO I haplotypes ( Kimura 2 Parameter substitution
model, K2P; 1000 bootstraps pseudoreplications) using MEGA 5. 0. Results: Using the MEGA 5.0 software
for statistical analysis, the averaged AT content was higher than the GC content ( Table 2). The GC content of
codon position 1 averaged 53.8% (51.8% -57.3% ), that of position 2 for 42. 0% , and that of position 3
ranged from 28. 1% to 37. 8% in average of 32. 4% (Table 4). The transitional pairs (si) was slightly more
than the transversional pairs (sv) , and the ratio (R =si/sv) was 1.45 (Table 3). Analysis of the frequency of
amino acids in CO I gene encoding protein showed that the highest frequency of amino acid was leucine, and
the lowest frequency of amino acid was tryptophan ( Table 5). The average K2P distances pairwise-species and
within-species were 0. 191 and 0. 003, respectively ( Table 6). The K2P distance pairwise-species was 63.7
times of that within-species. According to the MP and NJ trees for all 39 sequences, it was demonstrated that
Cynoglossinae in the Yangtze Estuary was a monophyletic group ( Fig.1). However, the phylogenetic
relationships revealed by the CO | sequence analyses were not consistent with those inferred from morphological
classification. In contrast with morphological classification, Paraplagusis japonica of Rhinoplagusia and
Cynoglossus robustus of Cynoglossoides were placed in a same clade with support of a high bootstrap value ( Fig.
1). The species in the sub-genera of Areliscus clustered on an independent branch. But synonymic phenomena
existed in the following two groups of species: C. abbreviatus and C. purpureomaculatus, C. lighti and C.
joyner, with the pairwise-species of 0.002 and 0.007, respectively (Table 6). Conclusions: Our results
highlight that the information from CO | sequences not only can filter out the synonym of the same species, but
also be able used to carry out effective identification for Cynoglossidae species, which further shows that

mitochondrial CO | is feasible as the classification barcode.
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Table 1 Information of CO I genes of 9 Cynoglossidae species
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The number behind the samples indicate the No. of samples in the same species.
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Table 2 Average nucleotide frequencies of CO I partial sequence of 9 Cynoglossidae species ( % )

x3 EHRIMEELCOIERBIFINETBFRETRER

Table 3 Sequences variation of CO I partial sequence of 9 Cynoglossidae species

R4 EHAIMELXCOIERAETWTFAGCEE

Table 4 The GC content of CO I partial sequence for 9 Cynoglossidae species in all codon position
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Table 5 The amino acid frequency of CO I gene encoding protein for 9 Cynoglossidae species ( % )
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Table 6 Genetic distance pairwise-species and within-species in 9 Cynoglossidae species

n/c FRAITZEM . n/c means unclassified.
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E1 MPZE(A)FMNIF(A)HMENEHENAEXFEXRS FEIEG
Fig.1 MP (left) and NJ (right) tree resulting from analysis of CO I gene data
of 9 Cynoglossidae species

Cynoglossus abbreviatus. W) =28 5 5 ; C. purpureomaculatus. EBE 5 8 ; C. gracilis. BKRE 8 ; C. semilaevis. -
Fl5; C. robustus. STAKFH ; C. joyneri. S WILLFE W5; C. lighu. KWL FE; C interrupius. Wi 48 5
Paraplagusia japonica. H A ; Pleuronichthys cornutus. AW ; Paralichthys olivaceus. ¥ F#¥F ; Zebrias zebra. 7 4L
WAL BT 1000 ¥R bootstrap K30 i 3 R o AERLRLT 44 J5 T IECT RORFE R Mg S, 53R 1RSSR TR PR
i B G o — 2,

The numbers indicate the percentages of bootstrap values supporting each node from 1 000 replicas ; the numbers behind the

Latin name of sample indicate the No. of samples, which is consistent with the numbers in “Source of samples” of Table 1.
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The Bullfrogs ( Rana catesbeiana) Found in Lhasa Wetland

of National Reserve of Tibet Autonomous Region, China

J7 T 5% el 9 Ak LUK LAAR Ml IX B 4 i (Rana catesbeiana ) 52— FAR 5 fE B B9 SR Wy, e tH A0 40 1k B2 900 Oy 42
BR 100 Fh B i K B9 AR P il 2 — (TUCN 2003) , AR A AR 6 1 [ [ 55 g 722 JT (2003 ) 2 A Y 58 — it Aok AR

Yl 2 B e — A S 4 (2O 4F 2006) .
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