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Structure analysis of mtDNA control region of spotted halibut
(Verasper variegatus) and its related species
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Abstract: Spotted halibut (Verasper variegatus) is the only one species of GenusVerasper in China. The fish was naturally
distributed in Yellow Sea and Bohai Sea in northern China and Kyushu in Japan and in Korean sea area. Using PCR product
direct sequencing, mitochondrial control region sequences of 24 individuals of spotted halibut was confirmed and analyzed.
4 control region hyplotypes, resulting from length heteroplamy of the tandem repeat region, was obtained from these 24 fish.
Sequence analysis demonstrated that there were four similar structures in the control region, i.e., extended terminal associ-
ated sequences (ETAS), central conserved sequence block (CSB), conserved sequence block (CSB), and repeat region, in V.
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moseri, Limanda ferruginea, Reinhardtius hippoglossoides, Heppoglossoides platessoides, Paralichthys olivaceous, Solea
solea, S. senegalensis, and S. lascari. By comparing with other vertebrates, we found that there were similar repeated

sequences immediately after the CSB-3 in all of the anuran species.

Keywords: Spotted halibut Verasper variegatus; mtDNA control region; tandem repeat; structure analysis
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Fig. 1 PCR products of repeat sequences from control region of Verasper variegatus

M: DL 2000 DNA marker, 1 24: Individuals of V. variegatus.
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Fig. 2 The structure of control region of Verasper variegatus

Vertical bars above the sequence indicates the division of regions. In the ETAS, bold letters represent sequences of TAS, the shadow sequence
without underline are conserved sequence of ETAS, and the sequences in the boxes without shadow are the reverse complementary sequences;
CSB-F, E, D, C, B, and A and CSB-1, 2, and 3 represent the consensus sequences of F, E, D, C, B, and A in central conserved domain and
consensus sequences of I, II, and III in conserved sequences blocks. This figure does not show the tandem repeat regions of these control
regions. VV (V. variegatus), VM(V. moseri), LF(Limanda feruginea), HL(Heppoglossoides platessoides), PH(Reinhardtius hippoglossoides),
PO(Paralichthys olivaceus), SSE(S. senegalensis), SSO (Solea solea), SL(S. lascari).



7 : DNA 833

61 bp 16 bp ,
, (Bornbina bombina,
( , 1,888 AY585338) (Mantella madagascarinsis,
bp) , AB212225) (Rhacophorus schlegelii,
, 1 kb AB202078) Buergeria buergeri (AB127977)
(Rana nigromaculata, AB043889)
, CSB-3 CSB-3 ,
, 300 800 bp ,
1
, 1 kb , 2bp 36 bp ( 3),
mtDNA
V. variegatus [AACTTT TCAROCCTAMAATACCACTAG TAAACCACAAGCOCACCAGT TGTTTTAATAATGG 61
AACTTTTCAAQCC
V. moseri G TACTT T TCAACCCTANAATATCACTAATCAACCATAAGC TCACCAG TTG TTTTAATAATG 61
GTACTT TTCML‘CCTE
L. ferruginea ATTCCAACCCTAAAATAACGG TGACCTACCCCIAG ACTTTCCAATTAT TG TAATAATGT TAAT 62
TTCCAACCCTAAAATAACGG TG&CCTACI:CC|
P. americanus TACTTTTTCAMCCCTAAAATAGOGG TAGCCCACCCQMGC TTACOGATTATTGTAATAATGT 62
TACTTTTTCAMCCCTABAATAGOGG TAGOCCACCCC|
R. hippoglossoides TACTTT TCAA(IICTAAAAT)CCCI:TGACQAMG&TAAGCI:C&CC&GT&TTTTMTAAIGG 60
TACTTTTCAACCCTAAAATACCOC TGACC|
P. oliaceus TCACTCTTCATCTCACOCTAACATGGG TTAGACTTACCCTCAACCTTTCCOCCATTTTAATGATTTC 67
TCACTCTTCATCTCACOCTAACATGGGTT
S. solea TAT|ITACAA 8
TAT|
S, lascaris TTATATACATGTA 13
TT
S. senegalensis IATTATAAT TTACAATATTACHATATAGCAATGC TATATTATAG TATTTCAATACACCAAC 60
[ATTATAATTTACAGTATTACH

3 BEBIMAEEMRR INEEETKFIIREREMN 1 EFTILE
1 ; T

Fig. 3 The comparison of the last repeat sequence unit and adjacent sequence in the repeat region of 9 species of Pleuronectoidei
Sequences in the blocks represent the front part of the last repeat unit and the sequences adjacent to it; Sequences in shadow are the conserved
sequence in the Paralichthyidae and Pleuronectidae.
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Fig. 4 Dendrogram of control region sequences from 9 species of Pleuronectoidei constructed by UPGMA
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