以核型和粒線體DNA標誌分析石斑魚屬物種的親緣關係
Phylogenetic relationships of Taiwanese Epinephelus species based on analyses of their karyotypes and mitochondrial DNA markers
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【摘要】
石斑魚屬(Epinephelus)之分類地位隸屬於鱸形目(Perciformes)、鮨科(Serranidae)、石斑魚亞科(Epinephelinae)。由於有些石斑魚屬物種具相似的外部形態，故以外部形態特徵進行鑑種常遭遇困難。本研究使用粒線體DNA Cytochrome b (Cyt b)及12S rDNA基因當作分子標誌，建立台灣海域石斑魚屬的DNA條碼。本研究共建立了28種石斑魚屬的Cyt b基因條碼，與23種12S rDNA基因條碼，其Cyt b基因中，石斑魚屬內p-distance遺傳距離以細點石斑與黃鰭石斑的0.0079最小，而以寶石斑與清水石斑的0.1831最大，此段基因共出現536個變異位置。12S rDNA基因中，石斑魚屬內p-distance遺傳距離以小紋石斑與雲紋石斑的0.0150最小，而以雲紋石斑與花點石斑及細點石斑與藍點石斑的0.1060最大，共出現327個變異位置。本研究亦對台灣常見的養殖石斑魚物種進行核型鑑定，以利未來雜交育種分析。結果顯示，點帶石斑、棕點石斑、藍身大石斑核型公式為2 sm＋46 a，鞍帶石斑為8 sm＋40 a，黃鰭石斑為2 st＋46 a，清水石斑為4 sm＋44 a，褐石斑為6 sm＋42 a，而花斑刺鰓鮨為48 a。點帶石斑、棕點石斑與藍身大石斑具有一對核仁組成區(NOR)位於第24對近中央中結染色體，鞍帶石斑與褐石斑則具有兩對NOR位於近中央中結染色體，花斑刺鰓鮨則具有一對NOR，位於近端著絲粒染色體。根據所有結果我們確認石斑魚具有保守的核型特徵，2n = 48。
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【Abstract】

Epinephelus groupers belong to the Perciformes of the Serranidae, and Epinephelinae. Because most Epinephelus species have similar shapes, it is difficult to identify species by their external morphological characters. In this study, cytochrome b (cyt b) and 12S ribosomal DNA genes on mitochondrial DNA were used as molecular markers to establish DNA barcodes of Epinephelus species native to Taiwanese waters. We sequenced cyt b genes from 28 and 12S rDNA genes from 23 Epinephelus species. In total, 536 and 327 variable sites were respectively found within all sequenced cyt b and 12S rDNA sequences. p-distances of interspecific cyt b genes ranged from 0.0079 (E. cyanopodus vs. E. flavocaeruleus) to 0.1831 (E. areolatus vs. E. polyphekadion) and those of 12S rDNA ranged from 0.0150 (E. epistictus vs. E. radiatus) to 0.1060 (E. radiatus vs. E. maculatus and E. cyanopodus vs. E. coeruleopunctatus). In this study, we also carried out karyotypic identification of commonly cultured groupers in Taiwan. This will be beneficial for analyses of hybrid breeding in the future. The results showed that E. coioides, E. fuscoguttatus, and E. tukula have the same karyotypic formula of 2 sm + 46 a. The karyotypic formula of E. lanceolatus was 8 sm + 40 a, that of E. flavocaeruleus was 2 st + 46 a, that of E. polyphekadion was 4 sm + 44 a, that of E. bruneus was 6 sm + 42 a, and that of Plectropomus leopardus was 48 a. A pair of nucleolar organizer regions (NORs) was observed on the 24th pair of submetacentric (sm) chromosomes of E. coioides, E. fuscoguttatus, and E. tukula. Two pairs of NORs were found on the sm chromosome of E. lanceolatus and E. bruneus. A pair of NORs was located on the large acrocentric (a) chromosome of P. leopardus. According to our results, we identified that Epinephelus species possess a conserved karyotypic character, 2n = 48.
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