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Eukaryotic chromosomes play important roles in transmitting genomic information to daughter cells. For
functioning the chromosomes, at least three elements (replication origin, telomere and centromere) are required.
Indispensability of these three functional elements was shown first in budding yeast with “point” centromeres. In
other organisms including humans, “minichromosomes”, the size of which is much smaller than ordinary
chromosomes, have been utilized for study of the centromere structure and function. In a model plant,
Arabidopsis thaliana, a minichromosome derived from the short arm of chromosome 4 (4S) has been identified.
The size of this “‘mini4S’’ chromosome and the amount of centromeric major satellite (180-bp family) were
determined to be <7.5 and 1 Mb, respectively, the sizes of which correspond to one third of the original
chromosome 4. Recently, two more minichromosomes, named minioc and mini® have been identified in the
transgenic plant.

In the present study, I investigated the molecular structure and stability of these three Arabidopsis
minichromosomes, mini4S, minio. and minid, to know the minimum functional size of chromosomes and
centromeres. First, I characterized two novel karyotypes, RK1 and RK2, containing miniat, and pointed out the
possibility that (a) putative genetic element(s) controlling minichromosome stability are expressed preferentially
in RK1, and not in RK2. Secondly, I characterized new ring minichromosomes, mini®1 and mini81-1 derived
from minid. Compared with the ring chromosomes reported in other organisms, mini® and mini81 were
relatively stable and transmissible to the next generation, so the molecular structures, mitotic and meiotic
behaviors were investigated in detail, and attempted to reveal the cause of the stability. Finally, I characterized a
novel chromosome pTL derived from mini4S. Although the mechanism how pTL was produced remains unclear,
pTL was found to originate from a fusion between mini4S and a segment of chromosome-1 bottom arm. This size
enlargement enhanced the chromosome paring, and increased the transmission rate, indicating that the size of

chromosome is important for the stable transmission.
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