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Fragile X syndrome (FXS) is most frequent familial form of intellectual
disability caused by single gene, FMR1 and is categorized to trinucleotide repeat disorders (TRDS).
In FXS, (CGG)n repeat witin 5*UTR of FMR1 gene becomes unstable and expand exclusively through
maternal transmission. A son maternally received X chromosome with expanded (CGG)n repeats more than

200 repeats becomes FXS, as these large expansions shut down FMR1 expression. The mechanism of
(CGG)n repeat expansion, a fundamental cause of FXS, has not been fully elucidated, due to lack of
the appropriate experimental system(s) to recapitulate it so far. Our study demonstrated that
chromosome with unstable repeat such as (CGG)n repeat can be manipulated by means of chromosome
engineering and established set of rodent cells that harbors human X chromosome with various (CGG)n
repeat length from FXS related individuals. Our chromosomal engineering strategy established in this

study may be useful for studying other TRDs.
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