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The phylogenetic tree was reconstructed using partial sequences at 5’ terminus of the ND2 gene of parrot and

Figure D.12

cockatoo species using Neighbor-Joining method, Tamura 3-parameter model in MEGA 5 program.
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Figure D.13

cockatoo species using Neighbor-Joining method, Tamura-Nei model in MEGA 5 program.
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The phylogenetic tree was reconstructed using partial

cockatoo species using Neighbor-Joining method, Maximum Composite Likelihood model in MEGA 5 program.
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Figure D.16

cockatoo species using Minimum-Evolution method, No. of differences model in MEGA 5 program.
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Figure D.17

cockatoo species using Minimum-Evolution method, p-distance model in MEGA 5 program.
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Figure D.18

cockatoo species using Minimum-Evolution method, Jukes-Cantor model in MEGA 5 program.
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cockatoo species using Minimum-Evolution method, Kimura 2-parameter model in MEGA 5 program.
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Figure D.20

MEGA 5 program.
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cockatoo species using Minimum-Evolution method, Tajima-Nei model
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cockatoo species using Minimum-Evolution method, Tamura-Nei model in MEGA 5 program.
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cockatoo species using Minimum-Evolution method, Maximum Composite Likelihood model in MEGA 5 program.

369



Appendix D

S Boonseub/PhD Thesis

Platycercus elegans

Platycercus elegans
Platycercus caledonicus

_| Platycercus elegans

A Piatycercus elegans

Platycercus eximius

Psephotus varius

Platycercus zonarius

Melopsittacus undulatus
Phigys solitarius
Charmaosyna papou
Vini australis

Trichoglossus h dus
Lorius albidinuchus

Glossopsitta porphyrocephal

Agapornis roseicollis
———— Nymphicus hollandicus

Prebeosciger aterrimus

Eelophus roseicapillus

A Cacatua meoluccensis
Cacatua sanguinea
Cacatua pastinator butleri
Cacatua moluccensis
Cacatua pastinator burleri
Cacatua pastinator butleri

7| Cacatua sanguinea
Cacatua goffini

Cacatua alba

Cacatua sulphurea

Cacatua sulphurea

Cacatua galerita

Cacatua leadb i

L Calyptorhynchus funerens

Calyptorhynchus magnificus

Calyptorhynchus lathami
Strigops habroptilus
4 I,

A ipleryx didiformis (Lesser moa)
Polytelis al. drae
|_|. Polytelis anthopeplus

———————————A Psittacula alexandri

Aratinga nana

Aratinga pertinax
Aratinga weddelli
Forpus modest:
Brotogeris chrysoptera
Brotogeris cyanoptera
Brotogeris chrysoptera
Brotogeris chrysoptera

Brotogeris pyrrhopterus

L Brotogeris jugularis
Brotogeris sanctithomae
Brotogeris versicolurus
Brotogeris chiriri

| Pionopsitta pileata
Gypopsitta vulturina
Gypopsitta aurantiocephala
Gypopsitta caica

7|_||AA Gypopsitta pyrilia
Gypopsitta barrabandi
Gypopsitta pulchra
\_W_A‘. Gypopsitta haemartotis
Gypopsitta coccinicollaris

Pionus menstruus

Pionus senilis
Pionus cyanescens
Pionus tumultuosus
Pionus sordidus

Pionus sordidus

Pionus maximiliani
Pionus fuscus

Amazona amazonica
A Sfarinosa
Amazona autumnalis

A ochr hal,

P
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cockatoo species using Minimum-Evolution method, LogDet (Tamura-Kumar) model in MEGA 5 program.
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cockatoo species using UPGMA method, No. of differences model in MEGA 5 program.
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cockatoo species using UPGMA method, p-distance model in MEGA 5 program.
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Figure D.27

cockatoo species using UPGMA method, Jukes-Cantor model in MEGA 5 program.

373



Appendix D

S Boonseub/PhD Thesis

I

Platycercus elegans

Platycercus elegans
Platycercus caledonicus
Platycercus eximius

Platycercus zonarius

Psephotus varius
Psephotus dissimilis
Polytelis alexandrae
Polytelis anthopeplus

Melopsi lulatus
Vini australis

Phigys solitarius
Charmosyna papou

5

Trichoglossus lus

(-3

Lorius albidinuchus

4
4

ﬂmmmﬁiﬁ

Glossopsitta porphyrocephals
Psittacula alexandri
Forpus modestus
Aratinga nana

Aratinga pertinax
Aratinga weddelli
Cacatua sanguinea
Cacatua moluccensis
Cacatua pastinator butleri
Cacatua moluccensis
Cacatua pastinator butleri
Cacatua pastinator butleri
Cacatua sanguinea
Cacatua goffini

Cacatua alba

Cacatua suiphurea
Cacatua suiphurea
Cacatua galerita
Eolophus roseicapillus
Cacatua leadbeateri
Nymphicus hollandicus
Probosciger aterrimus
Calyptorhynchus funereus
Calyptorhynchus magnificus
Calyptorhynchus lathami
Brotogeris chrysoptera
Brotogeris cyanoptera
Brotogeris pyrrhopterus
Brotogeris jugularis
Brotogeris sanctithomae
Brotogeris versicolurus
Brotogeris chiriri

Pionus menstruus

Pionus tumultuosus
Pionus senilis

Pionus cyanescens

Pionus fuscus

Pionus maximiliani
Pionus sordidus

Amazona farinosa
Amazona amazonica
Amazona antumnalis

Amazona ochrocephala

.

Pionopsitta |
Gypopsitta vulturina
Gypopsitta aurantiocephala
Gypopsitta caica

Gypopsitta barrabandi

i

n..~....ﬁ!2.=n
Gypopsitta pulchra
Gypopsitta haematotis
Gypopsitta coccinicollaris
Strigops habroptilus
Agapernis roseicollis

A lopteryx didiformis (Lesser moa)

The phylogenetic tree was reconstructed using partial sequences at 5’ terminus of the ND2 gene of parrot and

Figure D.28

cockatoo species using UPGMA method, Kimura 2-parameter model in MEGA 5 program.
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The phylogenetic tree was reconstructed using partial sequences at 5’ terminus of the ND2 gene of parrot and

Figure D.29

cockatoo species using UPGMA method, Tajima-Nei model in MEGA 5 program.
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The phylogenetic tree was reconstructed using partial sequences at 5’ terminus of the ND2 gene of parrot and

Figure D.30

cockatoo species using UPGMA method, Tamura 3-parameter model in MEGA 5 program.
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The phylogenetic tree was reconstructed using partial sequences at 5’ terminus of the ND2 gene of parrot and
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cockatoo species using UPGMA method, Tamura-Nei model in MEGA 5 program.
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The phylogenetic tree was reconstructed using partial sequences at 5’ terminus of the ND2 gene of parrot and

Figure D.32

cockatoo species using UPGMA method, Maximum Composite Likelihood model in MEGA 5 program.
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Figure D.33

cockatoo species using UPGMA method, LogDet (Tamura-Kumar) model in MEGA 5 program.
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Figure D.34
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Figure D.36: The phylogenetic
tree was reconstructed using
partial sequences at 5” terminus
of the ND5 gene of parrot and
cockatoo species using
Maximum Likelihood method,
Jukes-Cantor model in MEGA
5 program.
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Figure D.37: The phylogenetic
tree was reconstructed using
partial sequences at 5’ terminus
of the ND5 gene of parrot and
cockatoo species using
Maximum Likelihood method,
Kimura 2-parameter model in
MEGA 5 program.
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Figure D.38: The phylogenetic
tree was reconstructed using
partial sequences at 5 terminus
of the ND5 gene of parrot and
cockatoo species using Maximum
Likelihood method, Tamura 3-
parameter model in MEGA 5
program.
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Figure D.39: The phylogenetic
tree was reconstructed using
partial sequences at 5’ terminus of
the ND5 gene of parrot and
cockatoo species using Maximum
Likelihood method, Hasegawa-
Kishino-Yano model in MEGA 5
program.
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Figure D.40: The phylogenetic
tree was reconstructed using
partial sequences at 5° terminus
of the ND5 gene of parrot and
cockatoo species using Maximum
Likelihood method, Tamura-Nei
model in MEGA 5 program.
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Figure D.41: The phylogenetic tree
was reconstructed using partial
sequences at 5’ terminus of the
ND5 gene of parrot and cockatoo
species using Maximum Likelihood
method, General Time Reversible
model in MEGA 5 program.
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Figure D.42: The phylogenetic
tree was reconstructed using
partial sequences at 5’ terminus
of the ND5 gene of parrot and
cockatoo species using Neighbor-
Joining method, No. of differences
model in MEGA 5 program.
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Figure D.43: The phylogenetic tree
was reconstructed using partial
sequences at 5’ terminus of the
ND5 gene of parrot and cockatoo
species using Neighbor-Joining
method, p-distance model in
MEGA 5 program.
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Figure D.44: The phylogenetic tree
was reconstructed using partial
sequences at 5 terminus of the
ND5 gene of parrot and cockatoo
species using Neighbor-Joining
method, Jukes-Cantor model in
MEGA 5 program.
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Figure D.45: The phylogenetic tree
was reconstructed using partial
sequences at 5’ terminus of the
ND5 gene of parrot and cockatoo
species using Neighbor-Joining
method, Kimura 2-parameter
model in MEGA 5 program.
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Figure D.46: The phylogenetic
tree was reconstructed using
partial sequences at 5’ terminus of
the ND5 gene of parrot and
cockatoo species using Neighbor-
Joining  method, Tajima-Nei
model in MEGA 5 program.
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Figure D.47: The phylogenetic
tree was reconstructed using
partial sequences at 5° terminus
of the ND5 gene of parrot and
cockatoo species using Neighbor-
Joining method, Tamura 3-
parameter model in MEGA 5
program.
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Figure D.48: The phylogenetic
tree was reconstructed using
partial sequences at 5° terminus
of the ND5 gene of parrot and
cockatoo species using Neighbor-
Joining method, Tamura-Nei
model in MEGA 5 program.
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Figure D.49: The phylogenetic tree
was reconstructed using partial
sequences at 5 terminus of the
ND5 gene of parrot and cockatoo
species using Neighbor-Joining
method, Maximum Composite
Likelihood model in MEGA 5
program.
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Figure D.50: The phylogenetic
tree was reconstructed using
partial sequences at 5’ terminus
of the ND5 gene of parrot and
cockatoo species using Neighbor-
Joining method, LogDet
(Tamura-Kumar) model in
MEGA 5 program.
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Appendix D

Figure D.51: The phylogenetic
tree was reconstructed using
partial sequences at 5’ terminus of
the ND5 gene of parrot and
cockatoo species using Minimum-
Evolution  method, No. of
differences model in MEGA 5
program.
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Figure D.52: The phylogenetic tree
was reconstructed using partial
sequences at 5’ terminus of the
ND5 gene of parrot and cockatoo
species using Minimum-Evolution
method, p-distance model in
MEGA 5 program.
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Figure D.53: The phylogenetic tree
was reconstructed using partial
sequences at 5’ terminus of the
ND5 gene of parrot and cockatoo
species using Minimum-Evolution
method, Jukes-Cantor model in
MEGA 5 program.
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Figure D.54: The phylogenetic tree
was reconstructed using partial
sequences at 5’ terminus of the
ND5 gene of parrot and cockatoo
species using Minimum-Evolution
method, Kimura 2-parameter
model in MEGA 5 program.
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Figure D.55: The phylogenetic tree
was reconstructed using partial
sequences at 5’ terminus of the
ND5 gene of parrot and cockatoo
species using Minimum-Evolution
method, Tajima-Nei model in
MEGA 5 program.
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Figure D.56: The phylogenetic tree
was reconstructed using partial
sequences at 5’ terminus of the
ND5 gene of parrot and cockatoo
species using Minimum-Evolution
method, Tamura 3-parameter
model in MEGA 5 program.
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Figure D.57: The phylogenetic tree
was reconstructed using partial
sequences at 5’ terminus of the ND5
gene of parrot and cockatoo species
using Minimum-Evolution method,
Tamura-Nei model in MEGA 5
program.
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Figure D.58: The phylogenetic
tree was reconstructed using
partial sequences at 5’ terminus of
the ND5 gene of parrot and
cockatoo species using Minimum-
Evolution method, Maximum
Composite Likelihood model in
MEGA 5 program.



S Boonseub/PhD Thesis

Strigops habroptilus

Callocephalon fimbriatum
Nymphicus hollandicus

Cacatua moluccensis
Ca

catua pastinator butleri

{ Calyptorhynchus magnificus

4 Calyptorhynchus funereus

 Psittacula alexandri

Aratinga pertinax chrysogenys

Forpus modestus

I

Brotogeris cyanoptera

{ Amazona ochrocephala
Glossopsitta pusilla
Trichoglossus haematodus

Agapornis roseicollis

Melopsittacus undulatus
——  Alisterus amboinensis

Polytelis anthopeplus
@Iﬁs alexandrae
Aprosmictus erythropterus

Neophema splendida

Platycercus elegans

Anomalopteryx didiformis (Lesser moa)

405

Appendix D

Figure D.59: The phylogenetic tree
was reconstructed using partial
sequences at 5’ terminus of the
ND5 gene of parrot and cockatoo
species using Minimum-Evolution
method, LogDet (Tamura-Kumar)
model in MEGA 5 program.
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Figure D.60: The phylogenetic
tree was reconstructed using
partial sequences at 5 terminus of
the ND5 gene of parrot and
cockatoo species using UPGMA
method, No. of differences model
in MEGA 5 program.
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Figure D.61: The phylogenetic
tree was reconstructed using
partial sequences at 5’ terminus
of the ND5 gene of parrot and
cockatoo species using UPGMA
method, p-distance model in
MEGA 5 program.
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Figure D.62: The phylogenetic
tree was reconstructed using
partial sequences at 5’ terminus of
the ND5 gene of parrot and
cockatoo species using UPGMA
method, Jukes-Cantor model in
MEGA 5 program.
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Figure D.63: The phylogenetic
tree was reconstructed using
partial sequences at 5’ terminus
of the ND5 gene of parrot and
cockatoo species using UPGMA
method, Kimura 2-parameter
model in MEGA 5 program.
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Figure D.64: The phylogenetic
tree was reconstructed using
partial sequences at 5’ terminus
of the ND5 gene of parrot and
cockatoo species using UPGMA
method, Tajima-Nei model in
MEGA 5 program.
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Figure D.65: The phylogenetic
tree was reconstructed using
partial sequences at 5’ terminus
of the ND5 gene of parrot and
cockatoo species using UPGMA
method, Tamura 3-parameter
model in MEGA 5 program.
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Figure D.66: The phylogenetic
tree was reconstructed using
partial sequences at 5’ terminus
of the ND5 gene of parrot and
cockatoo species using UPGMA
method, Tamura-Nei model in
MEGA 5 program.



S Boonseub/PhD Thesis

Neophema splendida
Nymphicus hollandicus
Callocephalon fimbriatum
Cacatua pastinator butleri
Cacatua moluccensis

{ Calyptorhynchus magnificus

4 Calyptorhynchus funereus

Strigops habroptilus

{ Glossopsitta pusilla

Trichoglossus haematodus

Melopsittacus undulatus

Polytelis alexandrae
E Polytelis anthopeplus
Alisterus amboinensis

Aprosmictus erythropterus
{ Psittacula alexandri

Agapornis roseicollis

Platycercus elegans

Forpus modestus

Aratinga perfinax chrysogenys

Brotogeris cyanoptera

{ Amazona ochrocephala

Anemalopteryx didiformis (Lesser moa)

413

Appendix D

Figure D.67: The phylogenetic
tree was reconstructed using
partial sequences at 5° terminus
of the ND5 gene of parrot and
cockatoo species using UPGMA
method, Maximum Composite
Likelihood model in MEGA 5
program.
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Figure D.68: The phylogenetic
tree was reconstructed using
partial sequences at 5’ terminus of
the ND5 gene of parrot and
cockatoo species using UPGMA
method, LogDet (Tamura-Kumar)
model in MEGA 5 program.
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Figure D.69: The phylogenetic tree
was reconstructed using partial
sequences at 5 terminus of the
ND5 gene of parrot and cockatoo
species using Maximum Parsimony
method in MEGA 5 program.
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	Figure 1.1a: shows the first ever DNA fingerprint on the left, produced in Alec Jeffreys laboratory on the 10th September 1984.  It shows the banding pattern from a mother, child, and father using a multilocus probe. The image on the right shows the m...
	Figure 1.1b: Schematic representation of RFLP analysis; genomic DNA from sample 1 (S1) and sample 2 (S2) were cut by restriction enzymes which generated different length of restriction products. They were separated on agarose gel and transferred to me...
	Figure 1.2: Schematic representation of RAPD analysis; genomic DNA from sample 1 (S1) and sample 2 (S2) were amplified using arbitrary single short primers. The primers are illustrated as blue arrows. These are typically 10 nucleotides in length. The ...
	Figure 1.3: Schematic representation of AFLP analysis; genomic DNA from sample 1 (S1) and sample 2 (S2) were doubled-digested with EcoRI and MseI. These generated different length of restriction products with ‘sticky ends’ generated by the enzymes to ...
	Table 1.1: List of techniques which have been used in the species testing. (+) shows advantages of the technique and (-) shows disadvantages of the technique.
	Table 1.3: Gene arrangement of the 13 loci including the ND family, COI, COII, COIII, ATP6, ATP8 and cyt b of chicken (G. gallus), junglefowl (G. varius), guineafowl (Numida meleagris), human (Homo sapiens), sheep (Ovis aries), Northern native cat (Da...
	Table 1.4: The length of mitochondrial amino acid sequences of the 13 loci including the ND family, COI, COII, COIII, ATP6, ATP8 and cyt b of chicken (G. gallus), junglefowl (G. varius), guineafowl (Numida meleagris), human (Homo sapiens), sheep (Ovis...
	Figure 1.5: Organization of the mammalian and avian mitochondrial genomes. The D loop is normally viewed at the top with the numbered bases going clockwise. The order of the 37 genes is similar between mammalian and avian mtDNA but note that cyt b and...
	Figure 1.7: Showing parts of a phylogenetic tree. The red arrows indicate the parts of the tree. Taxon A and B are sister groups. Taxon C is the outgroup of taxon A and B. The blue box is a clade. Root is a common ancestor of all taxa on the tree. A c...

	Table 1.7: A list of examples of the online tools and the software packages for multiple sequence alignment and phylogenetic tree reconstruction. Multiple alignments can be performed directly on the website of the online programs on the left column wh...
	Table 2.2: A list of the ND2 sequences from nine avian species used in this study including their scientific name, common name, accession numbers and taxonomic group. Colour shading indicates members within the same Order.
	Table 2.3: showing primer sites, highlighted in yellow, and the melting temperature (Tm) of the primers for the ND2 gene amplification of avian species. The redundant positions in the primers are in blue: M = A or C, R = A or G, Y = C or T and K = G o...
	Table 2.4: Primer pairs and product size for ND2 gene amplification.
	Figure 2.1: A map of the overlapping sites of the expected PCR products generated from the ND2 primers.
	Table 2.5: A list of finch species used in this study including scientific name and common name.
	Table 2.6: showing primer sites, highlighted in yellow, and the melting temperature (Tm) of the primers for the ND5 gene amplification of avian species. The redundant positions in the primers are in blue: M = A or C, R = A or G, Y = C or T and K = G o...
	Figure 2.2: A map of the overlapping sites of the expected PCR products generated from the ND5 primers.
	Table 2.8: A list of the 12 parrot and cockatoo species including their scientific name, common name and accession numbers.
	Table 2.9: showing primer site, highlighted in yellow, and the melting temperature (Tm) of the primer for the ND5 gene amplification of parrot and cockatoo species.
	Table 2.10: Primer pairs and product size for ND5 gene amplification.
	Figure 2.3: A map of the overlapping sites of the expected PCR products from the ND5 primers for the complete ND5 gene sequencing of the parrot and cockatoo species.
	Table 2.12: A list of the unknown species including with their expected common name.
	2.5.2 DNA Extraction from Feathers

	Figure 2.5: showing the feathers from Major Mitchell's Cockatoo, the blue arrow indicates the calamus part of the feather.
	Figure 2.6: showing feather and barb samples from the smaller size bird: superb parrot (Polytelis swainsonii) and the larger size bird: short-billed black cockatoo (Calyptorhynchus latirostris). The red arrows indicate a barb from each species.
	Table 2.16:  A list of finch species used for intra-species variation study.
	2.10.5 Inter- and intra-species of the  Psittacidae family (parrots) and Cacatuidae family (cockatoos) at genus and species taxonomic level using partial sequences of the cyt b, COI, ND2 and ND5 loci
	The partial sequences of the ND2 and ND5 loci obtained from this study are from Calyptorhynchus banksii, Calyptorhynchus funereus, Psittacula alexandri and Amazona ochrocephala. The pairwise distance between parrot and cockatoo species was calculated ...

	Table 2.17: A list of parrot and cockatoo species used for intra-species variation study.
	2.10.6 Genetic variation avian mitochondrial DNA genes
	The mitochondrial genome of 102 avian species consisted of 37 genes comprised 13 polypeptides, two rRNA genes, and 22 tRNA genes. All gene sequences were aligned using the MEGA program to calculate the genetic distance between these species. The p-dis...
	The steps to enter the data into MEGA included: click on the distance tab, calculate overall mean of a standard comparison (p value) and add 1000 bootstrap repetitions to evaluate the variance as shown in Figure 2.7.

	Figure 2.7: showing p-distance calculation using MEGA program. The orange arrows indicate the three steps to compute the overall mean value.
	Chapter 2 References

	CHAPTER 3 RESULTS AND DISCUSSIONS
	3.1 Mitochondrial protein sequences analysis

	Table 3.1: showing protein length of each locus, percent homology, total number of variable sites and percent variable sites within the complete protein sequences of the ND family, COI, COII, COIII and cyt b loci based on 33 avian species chosen from ...
	Figure 3.1: Protein alignment of COI gene in 33 different avian species using MEGA 4 program. The different colours are used to indicate the different groups of amino acid based on their side-chain properties; where polar is green, non-polar is red, a...
	Figure 3.2: Protein alignment of cyt b gene in 33 different avian species using MEGA 4 program. The different colours are used to indicate the different groups of amino acid based on their side-chain properties; where polar is green, non-polar is red,...
	Figure 3.3: Protein alignment of ND2 gene in 33 different avian species using MEGA 4 program. The different colours are used to indicate the different groups of amino acid based on their side-chain properties; where polar is green, non-polar is red, a...
	Figure 3.4: Protein alignment of ND5 gene in 33 different avian species using MEGA 4 program. The different colours are used to indicate the different groups of amino acid based on their side-chain properties; where polar is green, non-polar is red, a...
	Figure 3.5: The partial sequences of the COI, cyt b, ND2 and ND5 that have been used for avian species identification and evolutionary studies. The numbers indicate the base positions according to the mtDNA sequence of Gallus gallus (AY235571). Single...
	Figure 3.7: Diagram for the human cyt b peptide (NC_012920) [42]. The red arrows indicate the parts of the peptide that fold outside an inner and outer mitochondrial membrane which are expected exhibit greater variation than the conserved membrane bou...
	Figure 3.9: The percentage of nucleotide similarity for each of the thirteen avian mitochondrial genes, two rRNA genes and the 22 tRNA gene sequences based on 102 avian species. The similarity is provided next to each locus. The size of each gene is p...
	Figure 3.11: Phylogenetic tree reconstruction of the complete gene sequences of the cyt b gene. Evolutionary analyses were conducted in MEGA5 [43]. The evolutionary history was inferred using the Neighbor-Joining method [44]. The bootstrap consensus t...
	Figure 3.15: The gene loci chosen were divided into 100 bp and 450 bp segments from which the sequences were extracted and used in alignments using the MEGA 5.
	Figure 3.17: Higher avian taxonomy including subclass Neognathae and subclass Paleognathae [57]. All avian species were split into a group that includes all the flightless birds (emus and ostriches etc) and all other birds that evolved flight. The gen...
	3.3.1.1 Intra-species variation within finch species

	Table 3.2: A list of the number of each finch species used in this study to analyse intra-species variation
	Table 3.3: Multiple alignment result of the ND2 partial sequences from the five finch species. The yellow colour indicates the variable bases within species. The amino acids (using the three letter code) that are encoded from the variable sites are sh...
	The base changes within each finch species are predicted not to result in a change of amino acid encoded, therefore the genetic variations within this particular section of the ND2 gene of the five finch species are predominantly synonymous; this is e...
	Table 3.4: Percent homology of the partial sequences of the ND2, cyt b and COI loci within F. montifringilla,  F. coelebs, C. chloris, C. Carduelis and C. spinus using the MEGA 5 program. The numbers in the bracket indicate the base positions on each ...

	Table 3.5: A list of finch species used in this study and the accession number of the sequences obtained from the database.
	Table 3.6: The table of conclusion showing percent homogy within the species (intra-species variation) and between species (inter-species variation) of the 12 finches.
	The data in Table 3.6 suggest that the partial sequences at 5’ end of the ND2 gene are the most suitable for species identification in finch species and may also be suitable for all avian species identification and phylogenetic tree reconstruction stu...
	Phylogenetic tree reconstructions of the partial sequences at 5’ end of the ND2 (57-508, 452 bp), cyt b (136-639, 504 bp) and the COI (98-708, 611 bp) loci from the 10 finch species were constructed using statistical Neighbor-joining with Kimura 2-par...
	The results in Figure 3.18-3.20 show that the use of the partial sequence from 5’ region of the ND2, cyt b and COI loci for phylogenetic tree reconstruction can distinguish the different between species and place the members of the finch species into ...
	In conclusion, the data suggest that these sections of the ND2 (base positions 112-513, 402 bp), cyt b (base positions 136-639, 504 bp) and the COI loci (base positions 98-708, 611 bp) can reconstruct the phylogeny and provide a means of species ident...

	Table 3.7: A list of parrot and cockatoo species that formed the examination of a study of intra-species variation.
	Table 3.8: Multiple alignment result of the ND2 partial sequences from the two parrots; P. alexandri and A. ochrocephala (data not shown, there is no genetic variation within A. ochrocephala species) and the two cockatoo species; C. banksii and C. fun...
	Table 3.9: Multiple alignment result of the ND5 partial sequences from the two parrots; P. alexandri and A. ochrocephala and the two cockatoos; C. banksii and C. funereus. The pink colour indicates the variable sites within species. The amino acids th...
	The base changes within the ND2 and ND5 loci in the parrot and cockatoo species used in this study are mostly silent mutations. Only a few amino acids which are indicated in the yellow boxes, as shown in Table 3.8 and 3.9, are the result of changes ge...
	The mean distance of the ND2, ND5, cyt b and COI loci within the parrot and cockatoo species was calculated using the MEGA 5 program. An overall mean of a standard comparison of each species was calculated using Kimura 2-parameter model using 1000 boo...

	Table 3.10: Percentage of homology (%) within species of the two cockatoos: C. banksii and C. funereus and the two parrots: P. alexandri and A. ochrocephala using the MEGA 5 program. The partial sequences of the ND2 and ND5 genes are obtained from thi...
	* At 3’ terminus of the COI gene
	The 452 bp section at 5’ terminus of the ND2 locus between base positions 58-509, the 452 bp section within ND5 locus at base positions 101-552 and the 721 bp section within the COI loci at base positions 39-759, appear to contain less genetic variati...
	The highest intra-species variation within the five sequences of P. alexandri is in the cyt b locus at base position 203-907; being 704 bp in length.  The 508 bp section of the COI gene at base position 750-1257 (at 3’ terminus) of A. ochrocephala sho...
	In summary, the segments that are ideal for species testing are the 452 bp section at 5’ terminus of the ND2 gene between base positions 58-509 and ND5 at base positions 101-552 due to their low genetic distance within the same species (intra-species ...
	3.3.2.2 Inter-species variation between parrots and cockatoos

	Table 3.11: A list of parrot and cockatoo species used in analysing inter-species variation as part of this study
	The mean distances between 15 parrot and cockatoo species of the ND2, ND5, cyt b, COI loci were calculated using the MEGA 5 program. Overall mean of a standard comparison of loci were calculated using the Kimura 2-parameter model and 1000 bootstrap re...
	In summary, the partial sequence of the ND2 and ND5 loci at their 5’ termini exhibited highest variation between parrot and cockatoo species examined in this study but less intra-species variation. The 5’ end of the COI loci was found to be more conse...
	These data suggests that the partial sequences at 5’ end of the ND2 and ND5 loci are the most suitable for species identification in parrot and cockatoo species and may also be suitable for other avian species for the purpose both of species identific...
	Phylogenetic tree reconstructions using partial sequences at the 5’ end of the ND2 (58-509, 452 bp) , ND5 (101-552, 452 bp), cyt b (686-860, 175 bp), the 5’ region of the COI (39-760, 722bp) and the 3’ region of the COI gene (741-1272, 532 bp) were co...

	funereus
	banksii
	Figure 3.22: Phylogenetic tree reconstruction of the partial sequences at 5’ terminus (101-552, 452 bp) of the ND5 gene of 14 different species from Psittacidae and Cacatuidae families.  Evolutionary analyses were conducted in MEGA5 [43]. The evolutio...
	funereus
	banksii
	Figure 3.23: Phylogenetic tree reconstruction of the partial sequences at 5’ terminus (39-760, 722bp) of the COI gene of 5 different species. According to there is no sequences at 5’ end of this gene from Psittacidae family submitted on the database s...
	funereus
	Figure 3.24: Phylogenetic tree reconstruction of the partial sequences at 3’ terminus (741-1272, 532 bp) of the COI gene of 10 different species from Psittacidae and Cacatuidae families. Evolutionary analyses were conducted in MEGA5 [43]. The evolutio...
	funereus
	Figure 3.25: Phylogenetic tree reconstruction of the partial sequences at 3’ terminus (686-860, 175 bp) of the cyt b gene of 11 different species from Psittacidae and Cacatuidae families. Evolutionary analyses were conducted in MEGA5 [43]. The evoluti...
	In conclusion, the data suggest that these sections of the ND2, cyt b and the COI loci can reconstruct the expected phylogenetic tree and provide a means of species identification for members of the same genera. However, the partial sequence of the ND...

	funereus
	Table 3.12: The comparison of the use of all methods and models provided in MEGA 5 and MrBayes programs.
	As highly degraded DNA is typical of the type of samples encountered in forensic science, an aim is to identify the smallest section of a locus that can identify unambiguously any member of an avian species. In line with previous work in this thesis, ...
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