PROFESSOR STEPHEN CHARLES DONNELLAN

My research has its strongest focus on systematics and biogeography, but | am interested in
a much wider range of evolutionary questions with theoretical and applied outcomes. Most
of my research is collaborative and most of the students that | have advisory reasonability
for are co-supervised by academics from a range of universities.

Here is a brief summary of my active research and collaborations as of March 2007.

Systematics

With the involvement of a wide range of collaborators | have been gradually producing
molecular genetic assessments of the systematics of many Australasian animal groups with
the strongest focus on amphibians and reptiles.

A selection of groups currently under scrutiny are:
Group Collaborators Students involved  Funding source

Tree frogs Mike Mahony Steve Richards Craig Moritz Luke Price - PhD ABRS
Pseudophryne Mike Mahony - SA WCF
Egernia Paul Doughty Mark Hutchinson | Ken Aplin - CERF
Monogenean lan Whittington Leslie Chisholm Lizzie Perkins - ARC Discovery
flatworms PhD
Pythons Mark Hutchinson Dane Trembath Dan Rabosky Duncan Taylor - various

PhD
Eremiascincus Paul Doughty Tod Reeder - CERF
Rays Terry Bertozzi various
Leatherjackets Terry Bertozzi various
Rodents Ken Aplin Susan Fuller Fred Ford ABRS, CERF

Some recent publications:
Rawlings LH, DONNELLAN SC. (2003). Phylogeographic analysis of the green python,
Morelia viridis, reveals cryptic diversity. Molecular Phylogenetics and Evolution

27: 36-44.

Adams MA, Foster R, Hutchinson MN, Hutchinson RG, DONNELLAN SC. (2003). The first
unisexual scincid lizard, Menetia greyii (Reptilia, Scincidae). Evolution 57: 2619-2627.
Jennings B, Pianka ER, DONNELLAN SC. (2003). Systematics of the lizard family
Pygopodidae with implications for the diversification of Australian temperate biotas.
Systematic Biology 52: 757-780.
DONNELLAN SC, Mahony MJ. (2004). Allozyme, chromosomal and morphological variability
in the Litoria lesueuri species group (Anura: Hylidae), including a description of a new
species. Australian Journal of Zoology 52: 1-28.
Knowles R, Mahony M, Armstrong J, DONNELLAN SC. (2004). Systematics of sphagnum
frogs of the genus Philoria (Anura: Myobatrachidae) in eastern Australia. Records of the
Australian Museum 56: 57-74.
Rawlings LH, Barker D, DONNELLAN SC. (2004). Phylogenetic relationships of the Australo-
Papuan region pythons, Liasis (Reptilia: Macrostomata) based on mitochondrial DNA.

Australian Journal of Zoology 52: 215-227.




Rabosky DL, Aplin KP, DONNELLAN SC, Hedges SB. (2004). Molecular phylogeny of
blindsnakes (Ramphotyphlops) from Western Australia and resurrection of
Ramphotyphlops bicolor (Peters, 1857). Australian Journal of Zoology 52: 531-548.

Fitch AJ, Goodman AE, DONNELLAN SC. (2006). A molecular phylogeny of the Australian
monitor lizards (Squamata: Varanidae), inferred from mitochondrial DNA sequences.
Australian Journal of Zoology 54, 253-269.

Westerman M, Young J, DONNELLAN SC, Woolley PA, Krajewski C. (2006). Molecular
relationships of New Guinean three-striped dasyures, (Myoictis, Marsupialia:
Dasyuridae). Journal of Mammalian Evolution 13, 211-222,

Doughty P, Maryan B, DONNELLAN SC, Hutchinson MN. (2007). A new species of taipan
(Elapidae: Oxyuranus) from central Australia. Zootaxa 1422, 45-58.

Evolution of populations

Population genetics is such a useful discipline for understanding how to manage natural
resources and understanding why and how populations can respond to environmental change.

Our population genetic and mating system analyses contribute to the conservation of
threatened species and the management of exploited species.




Phylogeographic analyses provide a historical and landscape perspective on the geographic

distribution of genetic variation. More powerfully, comparisons among co-distributed species
allow inference of climatological and geomorphologic causes of patterns of genetic variation.
We conduct wide-ranging studies of phylogeographic patterns in the Australasian vertebrate
fauna in an effort to understand past climatic and geological influences on our fauna.

Current projects addressing both of these broad issues include:

Group Collaborators Students Funding source
involved
Cuttlefish Bronwyn Melita de Vries - ARC Linkage
Gillanders
Cotesia wasps Andy Austin Kate Muirhead ARC Linkage
Orchids Jose Facelli Andy Austin Lachlan Farrington | - ARC Linkage
Reptile ticks Mike Bull Jaro Guzinski -
Turtles Arthur Georges Mark Hutchinson Kate Hodges ARC Linkage
Black flying-fox Hume Field Joanne Mears Andrew Breed CRC Biosecurity
Giant tree skink Mike Bull Mark Hutchinson Julie Hagen various
Eucalypts Dave Paton Kym Ottewell various
Pythons Amanda Goodman Duncan Taylor ARC Linkage
Goannas Amanda Goodman Alison Fitch various
Finches and Sonia Kleindorfer Steven Meyers, ARC Linkage
honeyeaters Toby Galligan
Barking geckoes Don Driscoll
Pygmy Mike Bull Mark Hutchinson Aaron Fenner ARC Linkage
bluetongue lizard
Phascogales Dave Taggart Wendy Foster -
PhD
Broad shell turtle Arthur Georges Mark Hutchinson Deb Bower - PhD ARC Linkage




Phylogeography Chris Austin Allen Allison NSF
of New Guinean
reptiles and frogs

Some recent publications:

Ottewell KM, DONNELLAN SC, Moran GF, Paton DC. (2005). Multiplexed microsatellite
markers for the genetic analysis of Eucalyptus leucoxylon (Myrtaceae) and their utility
for ecological and breeding studies in other Eucalyptus species. Journal of Heredity 96:
445-451.

van Camp L, Dyer AR, DONNELLAN SC, Havenhand JN, Fairweather PG. (2004). Multiple
paternity in field- and captive-laid egg strands of Sepioteuthis australis (Cephalopoda:
Loliginidae). Marine and Freshwater Research 55: 819-823.

van Camp LM, Fairweather PG, Steer MA, DONNELLAN SC, Havenhand JN. (2005). Linking
male and female morphology to reproductive success in captive calamary (Sepioteuthis
australis). Marine and Freshwater Research 56, 933-941.

Pukala TL, Bertozzi T, DONNELLAN SC, Bowie JH, Surinya-Johnson KH, Liu Y, Jackway RJ,
Fevrier S, Doyle JR, Llewellyn LE, Tyler MJ, Wallace JC. (2006). Host-defence peptide
profiles of the skin secretions of interspecific hybrid tree frogs and their parents, female
Litoria splendida and male Litoria caerulea. The FEBS Journal 273, 3511-3519.

Muirhead KA, Murphy NP, Sallam MN, Austin AD, DONNELLAN SC. (2006). Genetic variation
in the Cotesia flavipes complex (Hymenoptera: Ichneumonoidea: Braconidae): towards
the effective control of stemborer pests in Australia. Annales de la Société
Entomologique de France 42, 309-318.

Wheaton L, DONNELLAN SC, De Vries MC, Gardner MG, Gillanders BM. Isolation of
additional polymorphic tri- and tetra-nucleotide microsatellite loci for the giant Australian
cuttlefish (Sepia apama) Molecular Ecology Notes (accepted for publication 6 February
2007).

DNA Forensics

I have had a long interest in using DNA identification technology in applied circumstances,
including wildlife forensics and ecology. One of my students was involved in a forensic case
concerning wildlife ‘crime’ as we had developed molecular genetic markers for the species
concerned. Current research is focussing on the determining the reliability of genotyping
methods from highly degraded templates. For this project, we established a pig ‘body farm’ as
a model where we could carry out controlled experiments.

Topic Collaborators Students involved FFunding sourc e
DNA Maciej Henneberg Nilanaga Gunawardne | various
degradatio - PhD
n
Telomere Bronwyn Chris Izzo — PhD various
and aging Gillanders
in sharks

Some recent publications:

Wallman J, DONNELLAN SC. (2001). Systematics and identification of common Australian
blowflies (Diptera: Calliphoridae) using mitochondrial DNA sequences. Forensic
Science International 120: 60-67.

Noell C, DONNELLAN S, Foster R, Haigh L. (2001). Molecular discrimination of
garfish Hyporhamphus (Beloniformes) larvae in southern Australian waters.

Marine Biotechnology 3: 509-514.

Fitch AJ, Goodman AE, DONNELLAN SC. (2005). Isolation and characterisation of

microsatellite markers for the Australian monitor lizard, Varanus acanthurus (Squamata:
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Varanidae) and their utility in other selected varanid species. Molecular Ecology Notes
5:521-523.

Molecular Evolution

Sandra Orgeig, Chris Daniels, Natalie Foot, Sally Potter, Terry Bertozzi and | have recently
examined the role of lung surfactant proteins in the evolution of a couple of demanding life
history traits in mammals, namely deep diving and variable body temperatures. Our findings
will be available shortly:

Foot NJ, Orgeig S, DONNELLAN SC, Bertozzi T, Daniels C. Positive selection in the N-
terminal domain of lung surfactant protein C (SP-C) in marine mammals. Journal of
Molecular Evolution (accepted for publication 13 February 2007).

Potter S, Orgeig S, DONNELLAN SC, Daniels CB. Purifying selection drives the evolution of
surfactant protein SP-C independently of body temperature regulation in mammals.
Comparative Biochemistry and Physiology (accepted for publication 14 February 2007).



