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The studies on symbiotic gene re-organization were carried out using
secondary symbiotic cryptomonads: In order to provide the better understanding
for eukaryctic-eukaryotic gene transfer, 1)diversity of actin-coding genes in
crypiomonads were examined. And to know the "how did the symbiont genome
reductions occurred in cryptomonads”, 2)the nucleomoprh and plastid genorne
sizes and the phylogenetic positions of each specie were examined.

In 2000, not only known cryptomonad actin genes but also red algal ones were
found from Pyrenomonas helgolandii (Stibitz et al.2000). Since no actin gene was
found in prokaryotes, the symbiont actin genes were recognized as a good marker
for analyzing the gene transfer of the secondary endosymbiosis. The Southern
hybridizations were performed to examined whether the symbiont aclin genes
were commonly conserved in cryptomonads. As a resuit, they were divided into
three groups; 1) both host and symbiont actin gene signals were detected, 2) only
the host actin gene signal was detected and 3) host and unknown actin signals
were detected. The phylogenetic analysis indicated that the evolutionary rates of
the symbiont actin genes were accelerated than those of the hosts. The unknown
actin signals were recognized as the highly diverged symbiont actin genes. One of
the diiferg_ed symbiont actin sequences from Guillardia theta is presumed to be as
a pseudogene or to be its precursor. All actin genes were encoded by the host
nuclei. These results suggests that the symbiont actin gene was transferred 1o the
host nucleus, subsegquently became a pseudogene and then finally disappeared
from the host nucleus.

The size divergence of nucleomorph genomes among 19 species of
cryptomonads and their phylogenetic positions were examined. All cryptomonads
contained three nucleomorph chromosomes and their total genome sizes varied.
Non-photosynthetic Cryptomonas paramecium maintained similar size to other
photosynthetic species. The plastid genome size of C. paramecium was
approximately 70kb, exceptionally smaller than those of other species. The
phylogenetic analyses showed the reduction of nuclsomorph genome occurred
independently in each lineags.
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