JCU ePrints

This file is part of the following reference:

Iguchi, Akira (2007) The molecular basis of
fertilisation in coral Acropora and its role in speciation.
PhD thesis, James Cook University.

Access to this file is available from:

http://eprints.jcu.edu.au/5568

JAMES COOK UNIVERSITY



http://eprints.jcu.edu.au/5568

The molecular basis of fertilisation in coral

Acropora and its role in speciation

Thesis submitted by

Akira Iguchi, M. Agr. (Kyoto University)

in October 2007

Thesis submitted in fulfillment of the requirements of the degree of
Doctor of Philosophy in the School of Pharmacy and Molecular Sciences

at James Cook University



STATEMENT OF ACCESS

I, the undersigned author of this work, understand that James Cook University will make this
thesis available for use within the University Library and, via the Australian Digital Theses

network, for use elsewhere.

I understand that, as an unpublished work, a thesis has significant protection under the

Copyright Act and;

I do not wish to place any further restriction on access to this work

Or

I wish this work to be embargoed until

Or

I wish the following restrictions to be placed on this work:

Akira Iguchi Date



ELECTRONIC COPY

I, the undersigned, the author of this work, declare that the electronic copy of this
thesis provided to the James Cook University Library, is an accurate copy of the print

thesis submitted, within the limits of the technology available.

Akira Iguchi Date



Statement of Sources

I declare that this thesis is my own work and has not been submitted in any form for
another degree or diploma at any university or other institution of tertiary education.
Information derived from the published or unpublished work of others has been

acknowledged in the text and a list of references is given.

Akira Iguchi Date



Acknowledgements

First, I would like to give my many thanks to my supervisor Prof. David J. Miller for his
extensive help during my PhD project. I would also like to thank all of the DJM lab
members, Hiroki, Chuya, Nishikawa (Japanese guys), Brent (Integrin guy), Lubna (Lab
manager), Hugo and his wife Griselda, Zoe (Coral expert), Alejandro, Francois, Lucija,
Marcelo, Bin, Tara, Alycia, and Yvonne, as well as Danielle, Eldon, David Hayward,
and Lauretta from the Australian National University. I also thank my family, cousins,
and friends for their continued encouragement. I gratefully acknowledge Mr. Shinichi
Iguchi for his substantial assistance and advice. I wish to acknowledge receipt of a
scholarship from the Okinawa International Exchange & Resources Development

Foundation.

Finally, I dedicate this thesis to the memory of my dear grandmother, Ms. Sada Arakaki,
and my aunt, Ms. Umeko Shinzato, who have greatly encouraged me in pursuing my

future.



Abstract

To shed light on diversification of the genus Acropora (Scleractinia, Cnidaria), one of
the most widespread, abundant, and species-rich genera of hard corals (113-180
species), | searched for fertilisation-related genes in a model coral, Acropora millepora,
and examined variations in these genes among Acropora species. First, by focusing on
the ADAM-—integrin interaction, which is involved in sperm—egg binding and membrane
fusion in mammals, 15 ADAM-—integrin interactions related to candidate genes obtained
from an expressed sequence tag (EST) database of 4. millepora were screened using
hierarchical strategies (gene structures, gene expression patterns, fertilisation inhibition
experiments). However, no evidence was found that these genes, other than integrin
betacnl, are involved in Acropora fertilisation. To identify fast-evolving genes from
Acropora species as fertilisation candidates, 1 then performed direct comparative
sequence analysis with EST datasets from two acroporid species: 4. millepora and A.
palmata from the Caribbean Sea. Comparison of selected 849 independent genes from
the 4. palmata EST database (4,017 ESTs) to 10,232 ESTs from A. millepora resulted
in the identification of 513 putative homologues. Within 163 homologous pairs in which
dN and dS were examined, 93 homologous pairs had dN/dS ratios significantly <I,
which suggests that these genes are under selection pressure associated with functional
constraints. Six independent genes showed dN/dS ratios >1, and two of these had a
significant deviation from one, suggesting that they are fast-evolving genes. It was

unclear whether these fast-evolving genes are involved in fertilisation. Finally,



variations of integrin betacnl, which is involved in coral fertilisation, were compared
among some Acropora species. Interestingly, comparison of integrin betacnl sequences
demonstrated that there are some mutations around the DxSxS motif, and two
combinations of eight different clones showed significant possibilities of positive
selection. However, it is unclear whether these variations are related to Acropora
speciation. The next step is to characterise proteins making molecular complexes with
integrin betacnl or fast-evolving genes, and to compare these amino acid sequences

among Acropora species.
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