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Abstract 

Bread is one of the major constituents of the human diet and wheat (Triticum aestivum L.) is 

the most important cereal for bread making. The gluten proteins (glutenins and gliadins) are 

recognised as important components affecting the processing quality of wheat flour. Glu-B1al 

is an allele that includes a duplication of a gene encoding an x-type high-molecular-weight 

glutenin subunit, and is thought to increase dough strength through overexpression of that 

subunit. In this research, a particular glutenin subunit in an Australian cultivar, H45, was 

investigated. H45 seemed to carry Glu-B1al, but it has relatively low unextractable polymeric 

protein (UPP, an indicator of weak dough). Two Bx genes from H45 were cloned and 

sequenced. Their sequences differ from each other, and each differ by four single nucleotide 

polymorphisms (SNPs) from the sequence of the Bx genes of Glu-B1al in the Canadian wheat 

cultivar Glenlea. One of the SNPs leads to an extra cysteine residue in one of the subunits. 

The Glu-B1 allele of H45 was designated Glu-B1br. 

With a restriction digest assay designed to distinguish the Glu-B1br allele from other 

overexpression alleles, it was demonstrated that Glu-B1br is co-inherited with low UPP. 

Among accessions present in the pedigree of H45 and accessions carrying overexpression 

alleles, Glu-B1br was detected only in H45. 

Efforts were made to develop alternative markers for Glu-B1br. Potential polymorphic 

regions within or close to Glu-B1 locus were investigated, but no closely linked 

polymorphisms were found that could be targeted for marker design. 

Individual glutenin subunits encoded by overexpression alleles and a mutant gene (MutBx7.1) 
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derived from the first gene (Bx7.1) of Glu-B1br were obtained by heterologous expression. 

Flour incorporation tests showed that the glutenin subunit with the extra cysteine residue 

(Bx7.1) affects flour and dough mixing properties differently from MutBx7.1 and from the Bx 

subunits encoded by other overexpression alleles. Given that Bx7.1 and MutBx7.1 differ only 

with respect to the additional cysteine in Bx7.1, the effects of Bx7.1 on the dough properties 

of H45 can be attributed directly to that cysteine, which may act by impeding polymerisation. 

  



xxiii 

Declaration 

I certify that 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 and, to the best 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. In addition, I certify that no part of this 

work will, in the future, be used in a submission for any other degree or diploma in any 

university or other tertiary institution without the prior approval of the University of Adelaide 

and where applicable, any partner institution responsible for the joint-award of this degree. 

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. 

The author acknowledges that copyright of published works contained within this thesis 

resides with the copyright holder(s) of those works. 

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 and also through web 

search engines, unless permission has been granted by the University to restrict access for a 

period of time. 

 

 

 



xxiv 

Acknowledgements 

I gratefully acknowledge my principal supervisor Professor Diane Mather, co-supervisor 

Associate Professor Kenneth Chalmers and external supervisor Associate Professor Daryl 

Mares, who have always supervised, supported and encouraged me during my research 

project. Professor Diane Mather kindly offered me this opportunity to study in the University 

of Adelaide as an international student and provided me much help initially from my 

application for my scholarship. She always gave me valuable advice and comments on 

research design and implementation and especially on my thesis and manuscript writing. She 

respected and supported my own ideas and took the initiative to cooperate with other research 

institutes, which improved the research. I also appreciated her patience to even teach me 

English grammar and language rules when I wrote up this thesis, which is quite critical to me 

as a second language speaker. 

I would like to sincerely thank the University of Adelaide, China Scholarship Council and 

Shandong University for awarding me the scholarship. Professor Richard Russell, Ms Sandy 

McConachy and Ms Iris Liu at the University of Adelaide gave me much instruction and 

encouragement during my candidature. Professor Guangmin Xia, who was my supervisor at 

Shandong University, gave me much support and trust throughout study. 

I would like to thank Dr Marie Appelbee and Dr Genet Mekuria, who initiated this research 

project and passed it to me with great help and advice. 

I thank the South Australian Research and Development Institute, Australian Research 

Council Centre of Excellence in Plant Cell Walls, Australian Centre for Plant Functional 



xxv 

Genomics and CSIRO Division of Plant Industry for providing laboratory equipment and 

facilities, and the School of Agriculture, Food and Wine for research funding. 

I would like to express my deep appreciation to the following people, 

Dr Haydn Kuchel for drawing our attention to the properties of H45; 

Dr Howard Eagles for valuable advice, including the suggestion of VQ0437 as a useful 

control and for providing seeds of several accessions and information on pedigrees; 

Dr Russell Eastwood for providing seed of VQ0437; 

Dr Karen Cane for providing protocols for assaying puroindoline, serpin and Spa-B alleles; 

Dr Robert Dickinson for assistance with preparation of some of the figures; 

Dr Qisen Zhang for assistance and advice on heterologous expression; 

Dr Marcus Newberry and Mr Ibrahim Kutty for assistance in the operation of the z-arm mixer 

and 10-g mixograph system and data analysis; 

Associate Professor Peter Hoffmann and Mr James Eddes for discussions on possible uses of 

mass spectrometry to investigate disulphide linkages between glutenin subunits; 

Ms Elise Tucker for kind advice and help in the skills of molecular biotechnology; 

Mr Greg Lott for assistance in mapping data analysis; 

Dr Vidya Nagasandra for assistance in the operation of SE-HPLC analysis; 

Post-graduate coordinators Dr Elton Li and the late Professor Otto Schmidt for support and 



xxvi 

encouragement; 

Dr Margaret Cargill and lecturers of the Integrated Bridging Program for helping me to 

develop academic writing skills;  

Dr Ming Li for assistance in proofreading this thesis; and 

all members of the University of Adelaide Molecular Marker Lab for laboratory guidance and 

encouragement, and especially for their friendship. 

Last but not least, I would like to thank my parents and my husband Younian Li for their 

selfless love, solicitude and support. 


	TITLE: Identification and Characterisation of a Novel Glutenin Subunit in Bread Wheat (Triticum aestivum L.)
	List of Abbreviations
	Table of Contents
	List of Tables
	List of Figures
	List of Appendices
	Abstract
	Declaration
	Acknowledgements




