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Abstract: Dosage compensation effect, which exists widely in eukaryotes with sexual reproduction, is an essential bio-
logical process that equalizes the level of gene expression between genders based on sex determination. In Drosophila, the
male-specific lethal (MSL) complex mediates dosage compensation by acetylating histone H4 lysine K16 on nucleosome of
some specific sites on the male X chromosome, globally upregulates twofold expression of active X-linked genes from the
single X chromosome, and makes up for the shortage that the male has only one single X chromosome in male Drosophila.
Up to date, the structure of basic components of MSL complex, which consists of at least five protein subunits and two
non-coding RNAs, has already been revealed, and the interaction sites among these components have also been generally
identified. Furthermore, abundant researches on recognition mechanism of the complex have been published. In contrast,

many studies have revealed that mammalian dosage compensation functions by silencing gene expression from one of the
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two X chromosomes in females. The main components of mammalian MSL complex have already been identified, but the

knowledge of their function is limited. Up to now, research of MSLs in teleosts is scarcely studied. This review summarizes

the similarities and differences among dosage compensation mechanisms of nematodes, fruit flies and mammals, introduces

the recent research advances in MSL complex, as well as molecular mechanism of dosage compensation in fruit fly, and

finally addresses some problems to be resolved. Meanwhile, the diversity of msl3 gene in fishes is found by synteny analy-

sis. This information might provide insightful directions for future research on the mechanisms of dosage compensation in

various species.
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