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Abstract

Salt tolerant plants are able to survive in saline soils by the virtue of an array of
channels and pumps that minimise sodium entry into roots and loading into the xylem,
as well as the sequestration of sodium in the vacuole of the cells of both root and shoot.
Regulation of genes involved in conferring salt tolerance is thought to occur via a
network of transcription factors. In this project, the aim is to identify transcription

factors that are important in regulating genes involved in salinity tolerance.

Affymetrix Rice 57K GeneChip data from a previous project were used to analyse gene
expression with and without salt stress in the shoots and roots of the salt sensitive Oryza
sativa cultivar IR29 and the salt tolerant cultivars FL478, IR63731 and Pokkali.
Transcription factors showing differential expression between the salt sensitive and salt
tolerant cultivars were identified and confirmed by qRT-PCR. Six transcription factors
with confirmed expression patterns were selected and transgenic rice plants were
generated either constitutively or salt inducibly over-expressing each of the
transcription factor coding sequences. Plants were also made expressing artificial

microRNAs designed to reduce levels of transcripts of each transcription factor.

The altered expression of five transcription factors, OsOrphanl9, OsEREB67,
OsbHLH17, OsLUX and OsMYB54 affected plant salinity tolerance, as evidenced by
changes in Na* and K* accumulation and plant fresh weight. These five transcription
factors show significant homology to other previously known stress responsive genes
thus suggesting their involvement in plant stress responses. Further experiments such as
chromatin immunoprecipitation sequencing and RNA-sequencing of transgenic plants
need to be performed to identify the target promoters and downstream genes,
respectively, to determine the precise role of these transcription factors in plant

responses to salt stress.

Xviil



Declaration

This work contains no material which has been accepted for the award of any other
degree or diploma in any university or other tertiary institution to Michael Dow and, of
my knowledge and belief, contains no material previously published or written by

another person, except where due reference has been made in the text.

I give consent to this copy of my thesis, when deposited in the University Library, being
made available for loan and photocopying, subject to the provisions of the Copyright
Act 1968.

I also give permission for the digital version of my thesis to be made available on the
web, via the University’s digital research repository, the Library catalogue, the
Australasian Digital Theses Program (ADTP) and also through web search engines,
unless permission has been granted by the University to restrict access for a period of

time.

XiX



Acknowledgements

I would like to thank all the people who helped me along the way towards completing
my Ph.D.

To my fantastic supervisors, Dr. Andrew Jacobs, Dr. Ute Baumann and Professor Mark

Tester, thank you for your help, support and guidance.

Thank you to everyone who helped in my laboratory work and the people who trained
me, Jodie Kretschmer, Melissa Pickering, Olivier Cotsaftis, Margie Pallotta, Natalia
Tikhomirov, Lorraine Carruthers, Stuart Roy and Neil Shirley. Thank you also to
everyone involved in the collaborative project between the The Australian Centre for
Plant Functional Genomics, Adelaide and The University of California, Riverside,

which provided me with the data to start my experiments.

Thank you to my fellow Ph.D. students, Dr. Joanna Sundstrom, Dr. Christian Preuss,
Mahima Krishnan, Bo Li, Monique Shearer, Karthika Rajendran and Nawar Shamaya,
who kept me sane by commiserating with me daily.

Thank you to the Grains Research and Development Corporation, who funded me
throughout my Ph.D.

Thank you to the Australian Centre for Plant Functional Genomics and The University
of Adelaide for providing me with a wonderful environment in which to undertake my
Ph.D.

Thank you to my wonderful supportive family, to my mum, Christina Collett, and my

step-father, lan Collett. Without them | would not have made it here.

Thank you to Stuart Pillman and Elizabeth Pillman for their help getting this thesis

printed and bound whilst | was overseas.

Thank you to my amazing wife, Katherine Pillman, who encouraged and supported me,

and helped keep me on track.

Finally, thank you to whoever is reading this ridiculously long thesis. Make sure you

open a beer before you start.

XX



	TITLE: Transcription Factors Important in the Regulation of Salinity Tolerance
	Table of contents
	List of Figures
	List of Tables
	List of Abbreviations
	Abstract
	Declaration
	Acknowledgements



