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It is known that populations of the genus Closterium can be classified into three categories by
process of dormant spore formation: homothallism, heterothallism, and parthenosporism. In the
present study, to examine modes of speciation in the Closterium along with evolutionary patterns ofj
their mating systems and reproductive types, both coding and non-coding regions of nuclear rDNA
and the chloroplast gene encoding the large subunit of RUBISCO (rbcL) were analyzed, mainly for
the three closely-related species complexes: the C. calosporum species complex, the C.
moniliferum-ehrenbergii species complex, and the C. peracerosum-strigosum-littorale (psl) species
complex.

To begin with, the nuclear-encoded SSU rDNA coding region for 39 taxa of the family
Closteriaceae was analyzed to examine their phylogenetic relationship to other conjugating green
|algae and relationships among taxa within the Closteriaceae. All the Closteriaceae taxa formed one
clade in all phylogenetic trees. As to the taxa within the Closterium, three clades that each consisted|
of one of the above-mentioned species complexes were found in all trees. However, phylogenetic
relationships among taxa within each clade were unresolved for the most part. It is of particular
interest that homothallic entity of C. moniliferum v. moniliferum was clearly distinguished from and
most ancestral to all other entities of the C. moniliferum-chrenbergii species complex. Next, to assess
phylogenetic relationships within each species complexes, the non-coding regions of nuclear tDNA were
further analyzed. As to the taxa within C. calosporum species complex, many repeated sequences were found in
IT2 of the species complex. Putative secondary structure models of TTS2 suggested two possibilities: first, C.
spinosporum V. ryukyuense may be ancestral to the other taxa of Clade I; secondly, heterothallic C. calosporum
v. galiciense may be derived from an ancestor like homothallic C. calosporum v. himalayense. As regards the
C. moniliferum-ehrenbergii species complex, ML analysis was run on the combined positions of 1506 group
intron in SSU and ITS2, using 24 representative sequences and one sequence of homothallic C. moniliferum v.
. |moniliferum as outgroup. ML tree showed that C. ehrenbergii was not monophyletic. Also, a characteristic
duptication at the tip of helix I of ITS2 secondary structure between heterothallic and parthenosporic strains of]
C. ehrenbergii probably serves as an important cue for detecting the evolutionary deviation of asexual
populations from sexual ones. Of the C. ps/ species complex, Group IIC would have been derived from
Group IIA via polyploidization. Finally, sequences for the rbcl. gene were used to re-examine the
phylogenetic relationships among taxa of the Closteriaceae inferred from the nuclear tDNA regions. All taxa
of the Closteriaceae formed one clade with high posterior probabilities in BI trees in a similar
manner as the SSU tDNA. As to the taxa within the Closterium, three clades that each consisted of]
one species complex in all trees were similarly found. Phylogenetic relationships among taxa within
C. calosporum species complex could be resolved for the most part, which is largely congruent with
the results inferred totally from the nuclear rDNA regions.
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