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The long-term goal of our research is to provide in-
formation about the way in which an important morpho-
genetic process that requires the coordinated activities of
many neighboring cells came into being as multicellular or-
ganisms evolved from a unicellular ancestor. The Volvox
and Chlamydomonas provide an unrivaled evolutionary
model system for exploring such questions. A hallmark
of Volvox is the morphogenetic process called “inversion”,
by which their embryos turn inside out at the end of em-
bryogenesis. Inversion involves a sequence of coordinated
changes in cellular shapes reminiscent of those involved
in many metazoan process such as gastrulation. We are
isolating inversion-less mutants (Inv™) and characterizing
Inv genes by taking advantage of the Jordan transposon-
tagging system. Further, we are investigating the role of
homologues of the Inv genes in the unicellular Chlamy-
domonas to find out the origin of multicellularity.

In Volvox invA™ mutants that fail to complete inver-
sion, cells change shape as in wild type, but they fail to
move relative to the bridges. When we found that invA en-
codes a novel kinesin (InvA) localized in the bridge region
throughout inversion, we postulated that InvA constitutes
the motor that drives the movement of cells (with their
abundant cortical microtubules) past the bridge system.
We used a C. reinhardtii EST clone to recover an invA ho-
mologue, TAR1 (invA related), from the BAC library and
found that it encodes a kinesin that is 82% identical in
amino acid sequence to InvA. Most importantly, we found
that TAR1 is able to rescue the InvA mutant by transfor-
mation. This indicates that the TAR1 kinesin — which
obviously must have some other function in C. reinhartii
— was co-opted without significant modification for use as
the motor to drive inversion. An antibody to a conserved
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C-terminal region of IAR1/InvA detects a protein of iden-
tical in size to InvA/TAR1. The IAR1 protein can be de-
tected at all stages in synchronized C. reinhardtii cultures,
but is upregulated during mitosis. Immunofluorescence in-
dicates that IAR1 is located near the basal bodies in both
interphase and dividing cells, but that in dividing cells it
is also found near the division apparatus. This suggests
that it might have some role in cytokinesis.

Research Subjects

1. Analysis of inversion-less mutants (Inv™) in Volvoz
cartert

2. Analysis of an InvA homolog (larl) in Chlamy-
domonas reinhardtii
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