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Cilia, evolutionarily ancient structures that project from
the cell surface into the extracellular environment, are
critical sensors of external cues. In animals, they detect
light, odors, soluble chemicals and mechanical forces, and
defects in cilia cause a range of diseases. Vertebrate cilia
respond to intercellular signaling molecules such as
Hedgehog, a regulator of embryonic development. Despite
its important roles in embryogenesis and disease, little is
known about the evolutionary origins of ciliary signaling.
Understanding how cilia evolved mechanisms to receive
and transduce signals will help identify core ciliary func-
tions fundamental to animal biology. To shed light on the
evolution of ciliary signaling, I will characterize the signal-
ing function of cilia in a close relative of animals, choano-
flagellates. Choanoflagellates provide a simple biological
system in which to elucidate mechanisms of ciliary signal-
ing and identify signaling molecules that may be conserved
in mammals. I will address two questions: (1) What signal-
ing proteins are present in choanoflagellate cilia? And (2)
what are the functions of choanoflagellate homologs of
Hedgehog pathway components? I will isolate cilia from
choanoflagellates to identify putative ciliary signaling
proteins using mass spectrometry and carry out follow-up
studies on candidate proteins prioritized based upon their
homology to animal proteins. To understand the ancestry
of a known ciliary signaling pathway, I will characterize
choanoflagellate homologs of the Hedgehog pathway
members Patched (receptor) and Hedgehog (ligand) using
a heterologous expression system. This research will pro-
vide novel insights into the evolution of ciliary signaling
and mechanisms of disease-associated signal transduction.

Published: 16 November 2012

doi:10.1186/2046-2530-1-S1-P11
Cite this article as: Abedin and Reiter: The evolution of ciliary signaling
mechanisms. Cilia 2012 1(Suppl 1):P11.

Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit* Correspondence: Monika.Abedin@ucsf.edu

University of California, San Francisco, USA

Abedin and Reiter Cilia 2012, 1(Suppl 1):P11
http://www.ciliajournal.com/content/1/S1/P11

© 2012 Abedin and Reiter; licensee BioMed Central Ltd. This is an Open Access article distributed under the terms of the Creative
Commons Attribution License (http://creativecommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and
reproduction in any medium, provided the original work is properly cited.

mailto:Monika.Abedin@ucsf.edu
http://creativecommons.org/licenses/by/2.0

