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Abstract
This thesis investigates the polymorphism of the Major Histocompatibility Complex
(MHC) in the threatened New Zealand Kiwi (Apteryx spp.). The MHC genes are usually
highly polymorphic and play a direct role in disease resistance. A lack of MHC
polymorphism may affect the ability of a population to respond to continuously
evolving pathogens. The Kiwi is a unique bird, endemic to New Zealand, but despite
being considered taonga (a treasure) all five kiwi species are threatened and require
active management to sustain current population levels. The role of infectious diseases
in the kiwi's past and future survival is currently only a matter of conjecture. To analyse
the kiwi MHC and its polymorphism, a PCR and primers were designed that amplified
the MHC Class II B exon 2, a protein binding region (PBR) and a site where
polymorphism is expected. Feather samples from three different kiwi species, the North
Island Brown (Apteryx mantelli), the Little Spotted Kiwi (Apteryx owenii), and the
Rowi (Apteryx rowi) were used as a non-invasive source of DNA. The MHC results for
eight Little Spotted Kiwi from Red Mercury Island showed almost no variation in the
form of different alleles between birds. Four putative alleles were shared by all birds,
each bird having some or all of the alleles. Rowi are only found in Okarito and are a
small population of 250 birds. The 18 birds tested showed a greater range of diversity
than expected from a bottled necked population with 14 putative alleles and three
pseudogenes. A result more consistent with a remnant population. The twelve North
Island Brown birds showed a range of polymorphism: 11 putative alleles and two
pseudo genes. Analysis of the Kiwi MHC supports the suggestion that avian MHC
sequences evolved by concerted evolution and genetic conversion.
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Thesis Structure and Format.
Chapter 1 discusses the Major Histocompatibility Complex (MHC) which is important
to the adaptive immune system for the identification of self from non-self. This chapter
examines not only the structure and function of MHC but the importance of MHC
polymorphism, and its role in combating disease. Later in Chapter 5, the relationship of
MHC polymorphism to conservation of endangered species like the Kiwi is discussed.

Chapter 2 examines the endangered New Zealand Kiwi (Apteryx spp.). In particular,
emphasis is given to diseases of the kiwi and how disease can impact on conservation of
the kiwi and other species.

Details of the methods and materials used at each stage are reported separately in
Chapter 3.

Chapter 4 explains how the project progressed from starting with non specific
degenerate primers to finally developing a specific pair of primers for kiwi MHC. A
flowchart is present to outline the stages involved. The steps taken to reduce the
generation of laboratory artefacts at each stage are also discussed.

Chapter 5 shows the amount of MHC polymorphism found in three different
populations of kiwi and compares the results to those of other avian and mammalian
MHC.

Chapter 6 summarises the results found in this thesis and their implications for future
research.

The Appendixes contain various data to support the thesis.
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