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Abstract Torafugu 7akifugu rubripes is an attractive vertebrate model organism for genomics by virtue of
its smallest genome among vertebrates and available whole—genome database. Our group has constructed
the torafugu linkage map with over 400 markers. In this study, we screened superior trait-related genes of
torafugu by using the genome database and linkage map. Following two groups of genes were screened and
analyzed, 1: Growth and muscle formation related genes, 2: Sex determining genes. (1) Quantitative trait
loci (QTL) associated with high growth were screened by linkage analysis in crosses between a high—growth
selected male and wild female. By using microsatellite markers, we identified several loci which may relate
to the high—growth trait. We also analyzed genes (\/Y/s) encoding myosin heavy chain, the most important
functional molecule among muscle proteins. A comprehensive analysis on the genome database revealed at
least 28 MY Hs in torafugu, almost twice as many as in humans. Expression analysis of each MY/ showed
their developmental stage—specific and tissue—specific expressions. (2) By performing linkage analyses, we

showed that the sex of torafugu is determined by a single chromosomal region named SDY on linkage group

19 in an XX-XY system.

Key words : genome database, myosin heavy chain, QTL, sex determination, torafugu
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Fig. 1. Physical maps of human, torafugu, Tetraodon and zebrafish syntenic regions containing fast skeletal myosin
heavy chains (W Y//s). Data cited from lkeda et al. (2007). Gray and open rectangles indicate syntenic and non—
syntenic genes between fish and human, respectively. M/ Y/s of torafugu and human are shown as filled rectangles.
MYHs of Tetraodon, zebrafish and medaka are shown as filled and checked rectangles with numbers, which contain
complete and incomplete genes, respectively. Genes displayed on the right of the midline are in forward strand (+
orientation, from top down), while those on the left are in reverse strand (- orientation, from bottom up). (A, B, C),
no MYH is present in the human syntenic regions. (D), only a single //V// is contained in the torafugu and Tetraodon
syntenic regions of human containing fast skeletal /Y /s cluster. Although zebrafish syntenic regions of human A/ Vs
cluster were not found, we found corresponding regions in medaka (panel D). Arrowheads indicate the boundary

between two scaffold sequences.
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Fig. 2. Localization of the transcripts of fast skeletal myosin heavy chain gene (WM V), MYHM -2, and slow skeletal
MYH, MYHus» in comparison with those of MyoD and myogenin in torafugu embryos. Data cited from Ikeda et al.
(2007). (A-T), torafugu embryos were hybridized with probes specific to MyoD (A, E, I, M, Q), myogenin (B, F, J, N,
R), MYHuzs2 (C, G, K, O, S) and MYHus (D, H, L, P, T) at 72 (A-H), 96 (I-P) and 120 (Q-T) hours post fertilization
(hpD). Dorsal (A-D, I-L, Q-T) and lateral views (E-H, M—P) are shown. (U-X), the transcripts of slow skeletal //VHus
in developing myocardium at 72 (U), 96 (V) and 120 (W, X) hpf. Dorsal view (U), ventral view after removing the yolk
(V), anterior view (W) and anterolateral view (X) are shown. Arrowheads and arrows indicate adaxial cells (A, D, I,
L, Q) and developing myocardium (bilateral heart precursor cells, H and U; heart cone, V; heart tube, W and X),
respectively.
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Fig. 3. Male and female meiotic maps of torafugu LLG19. Data cited
from Kikuchi et al. (2007). The markers 2006, f542-2, and SDY (the
locus determining male sex phenotype) showed no recombination.
Genetic maps were generated using 75 males and 55 females from
family 1. Allelic bridges are indicated with a line connecting female
(left) and male (right) linkage maps. Genetic distances in centimorgans
between adjacent markers are shown. The microsatellite loci were
chosen by scanning scaffolds on electronic resources available from
the Joint Genome Institute (http://genome.jgi—psf.org/Takrud/
Takru4.home.html).
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