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On behalf of the Genetics Society of AustralAsia and the Local organising committee,
it is our pleasure to welcome you to GSA2026, our society’s annual conference.

As we gather in Meanjin, on the banks of the Maiwar river, we would like to
acknowledge the traditional owners of these lands, the Turrbal and Jagera peoples
and their contributions to the Australian and global society, as we pay our respects to
their ancestors and their descendants who continue cultural and spiritual connections
to Country. We would also like to acknowledge and pay respect to First Nations
delegates who come from many nations across Australia, New Zealand and the
Pacific.

GSA and the conference organisers would like to acknowledge generous support by
our sponsors and express our gratitude to The University of Queensland and the
School of Chemistry and Molecular Biosciences for their support.
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Session

Presentation
Type

Abstra

ct

SUNDAY

Conference Welcome

Award winner -MJD White Medal

Opening

afternoon

15.30:16:00

16:00-17:00

Peter Dearden

Data is great- but what next?

MONDAY

Plenary
Chair:Maddie James

Impact Award

Morning plenary

Morning plenary

08:45-09:30

09:30-10:00

Loic Yengo

Carolyn Hogg and Kym
Ottewell

Integrative Approaches for Accelerating Genomic Discovery in
Understudied Populations

Integrating Genomics into Conservation Practice: The Threatened
Species Initiative

Toncurrent Session: 1.1
Session Chair:
Stephanie Kerr

S, i Room: 208
Adaptation, Speciation & Gene
flow Invited talk 10:30-11.00 59 James M Using MAGIC to deconstruct and reconstruct the genetic basis of adaptation
Adaptation, Speciation & Gene Glacial-interglacial cycles d isolati ati d d tact
flow Selected talk G150 21 McCulloch G acial-interglacial cycles drove isolation, speciation, and secondary contac
in alpine stoneflies
Adaptation, Speciation & Gene
flow Selected talk 11:20-11:40 164 Ortiz Barrientos D When habitats sort a genome into a new species
Adaptation, Speciation & Gene G ic Evid { Cryptic Speci d Habitat Specialization in th
flow 0. enomic Evidence of Cryptic Species and Habitat Specialization in the
Selectediialk 120200 “ Evich Brooding Coral Seriatopora hystrix Along the Great Barrier Reef
Adaptation, Speciation & Gene Distributi d effect of oviparity. vivioari dt itional
flow Lightning talk 12:00-12:05 107 Pathirana D Istribution ana e elC (o) owpanty: V|V|pa.my, an . ransitiona ‘pregnancy on
population structure in the lizard Saiphos equalis
Concurrent Session: 1.2
Session Chair:
Michelle Lupton
Session Room: 275
Genetics and genomics in Pathogenic allel tequal: Classification of BRCA1 and BRCA2
human health and disease | s il 10:30-11.00 144 Spurdle A Pathogenic alleles are not equal: Classification o an
variants with atypical penetrance and their relevance for response to therapy
Genetics and genomics in D . ic redistributi o VED dulati tastati
human health and disease | Selected talk 11:00-11.20 120 Sachdeva P ynamic genomic redistribution o variants modulating metastatic
epigenome in gastric cancer
Genetics and genomics in Indicat i tat d . isk: An ob itoniel el Gl
human health and disease | Selected talk 1120-11:40 a Anagaw M ndicators ofiron status and ovarian cancer risk: An observational and bi-
directional Mendelian randomization study
Genetics and genomics in Functional validation of patient-derived SNRPN variants usi labl
human health and disease | Selected talk 11401200 14 Agrawal P unctional validation of patient-derived variants using a scalable
Drosophila behavioral platform
Genetics and genomics in . . N
human health and disease | Selected talk 12:00-12:10 11 Opoku M Population genetic structure of Simulium damnosum sI across Ghana
short revealed by whole-genome SNP analysis
Genetics and genomics in Selected talk Exploring the impact of genetic polymorphism of superoxide dismutase on
human health and disease | - 12:10-12:20 141 Rosic N protein function and probable associations with Parkinson’s disease
development
Genetics and genomics in U . | dietdi - i . o ted nutri .
human health and disease | el (=T B . Novosiadia Z ncovering novel diet-disease interactions using untargeted nutrigenomics

in Drosophila




Concurrent Session: 1.3
Session Chair:
Milo$ Tanurdzi¢
Session Room: 273

Molecular, developmental

genetics, and gene regulation | Invited talk 10:30-11.00 57 Eckersley-Maslin M Hijacking developmental plasticity in cancer
Molecular, developmental
genetics, and gene regulation| | Selected talk 11:00-11.20 136 Ryan J Sex in Mammals: Rats do it different
Molecular, developmental Emb a0 ot Is timi f digesti d
genetics, and gene regulation | Selected talk 1120-11:40 50 ZrailE mbryonic transcrip orqe reveals timing (? igestive, sensory, an:
morphological developmentin seahorses
Molecular, developmental Di ing Genetic Requlation for G d Morohology: Evoluti .
genetics, and gene regulation| | Selected talk | 11:40-12.00 | 90 Hasselman E Verging enetic neguiation for sonsenved Lorphaiogy. Evoiltion ©
Segmentation in the Honeybee (Apis mellifera)
Molecular, developmental
genetics, and gene regulation| | Selected talk 12:00-12:20 7 Gonsalvez A Comparison of monotreme crural gland gene expression
Molecular, developmental A modified ONT library preparation protocol reduces DNA input
genetics, and gene regulation| | Lightning talk 12:20-12:25 62 Smits N requirements and enables epigenomic profiling of the mid-gestational
mouse placenta
Concurrent Session: 2.1
Session Chair:
Maddie James
Session Room: 275
Genomes, Pangenomics &
Structural Variation Selected talk 13:30-13:50 54 Harrop T Automatic reference genome assembly for Australian species
Genomes, Pangenomics &
Structural Variation Selected talk 13:50-14:10 20 Gallagher T An Emerging Onychophoran Genomic Resource for Panarthropod Evo-Devo
Ll A high-quality polyploid ref f Channel millet (Echinochl
Structural Variation Selectedtalk | 14:10-14:30 | 138 Chandora R igh-quality polyploid reference genome of Channel millet (Echinochioa
turneriana) reveals its potential as a climate-resilient grain
S el e T ble Elements Are Associated With Ch In Uterine G
Structural Variation Selected talk 14:3014:50 63 Martin R ransposable femen s. re Associa e. ith C anges In Uterine Gene
Expression During The Evolution Of Lizard Pregnancy
Genomes, Pangenomics & First koal Is int ting insights int ic diff
Structural Variation Selected talk 4505510 55 BagotS irst koala pangenome .revea s interesting insig ' s into genomic differences
in overabundant populations
Genomes, Pangenomics & ch I evolution in the delicatul ¢ Pseud L
Structural Variation Selectedtalk | 15:10-15:30 | 103 Echalar Espinoza J romosomat evolution in fne Ai's‘:;ﬁaus group eri=seudomys mice in
Concurrent Session: 2.2
Session Chair:
Daniel Ortiz Barrientos
Session Room: 206
Comparative & Evolutionary
Genomics Selected talk 13:30-13:50 83 Keddell P Why Does Eusociality Evolve So Often in the Hymenoptera?
Comparative & Evolutionary imolicati ’ duct lity in d i dogs: d
el Selected talk 13:50-14:10 o4 Gardner C mplications of reproductive seasona ity in omestic dogs: does non-
seasonal breeding reduce generation length?
Comparative & Evolutionary
Genomics Selected talk 14:10-14:30 81 Ho S Rates of molecular and morphological evolution across the Tree of Life
Comparative & Evolutionary G ic di . d path icity of b it ki)
e Selected talk 14:3014:50 26 de Jager M enomic |ver§|ty and pa ogen!cnyo anana wilt associate
phytoplasmas in Papua New Guinea and the Solomon Islands
Comparative & Evolutionary The evolution of effective transcriptional silencing of koala retrovirus A
Genomics Selected talk 14:50-15:10 29 Blyton M (KoRV-A) in the koala testes via the piRNA system as triggered by the KoRV-|
Ainsertion in the MAP4K4 gene
Comparative & Evolutionary Wi loav: Di T ioti R to/Innats |
e Selected talk 154101530 48 Gzl ommunology: Divergent Transcriptional Responses to Innate Inmune

Stimulation in the Bare Nosed Wombat Fibroblasts




Concurrent Session: 2.3

Session Chair:
Owen Powell
Session Room:273

Genetics and Genomics in

Genomic approaches to characterise and manipulate flowering genes in

Primary Industries Selected talk 13:30-13:50 94 Kerr S X .
horticulturally important tree crops
Genetics and Genomics in | h lit | . ) 5o GlEk il "
Primary Industries Selected talk 13:50-14:10 34 Whibley A mproving elite germplasm: genomllc routes to climate resilience in
grapevine
Genetics and Genomics in G . d fic di ity in the alobal collecti fth
Primary Industries Selected talk 14:10-14:30 191 Ryan J enomic resources an 'gene |f: |\{erS|ty !n e global collection of the
Australian native lime, Citrus glauca
Genetics and Genomics in
Primary Industries Selected talk 14:30;14:50 97 McKee R Expansions of genes in the RNA interference pathway of Varroa destructor
Genetics and Genomics in G - — derlying bud d in horticultural
Primary Industries Selected talk 14:550-15:10 131 Shehnaz S ene regulatory networks un erylng ud dormancy in horticultural
perennial crops
Genetics and Genomics in
Primary Industries Lightning talk 15:10-15:15 15 Yadav S Metagenomic insights into soil biodiversity across diverse bioregions
Genetics and Genomics in Epi fic Patt £ Xylanibact tiftesla i Eadtis B v ith
Primary Industries il BT 15:45-15:20 119 ChenZ pigenetic Patterns of Xylanibacter ruminicola in Bovine Rumen Vary wi
Season and Pregnancy
Concurrent Session: 3.1
Session Chair:
Peter Prentis
Session Room:275
Genomes, Pangenomics & Divergent functions of fetal membranes and genomic structural variants
Structural Variation Il Selected talk 16:00-16:20 36 Maggs X underpin the evolution of oviparity and viviparity in a reproductively bimodal
skink, Lerista bougainvillii
Genomes, Pangenomics & U Kina G ics Mechani Ty f Net
Structural Variation Il Selected talk 16:20-16:40 105 Naim F npacking Genomics Mechanisms Un er.pmnmg api apatation of Ne
Form Blotch Disease
S R R Complex Genomic Structural Variation Underlies Climate Adaptat
Structural Variation Il Selected talk 16:40-17:00 a7 Jones A omplex Genomic Structural Variation Un er ies Climate Adaptation across
Eucalyptus species
Genomes, Pangenomics &
Structural Variation Il Selected talk 17:00-17:20 137 Lord E Bioplatforms Australia Genomics for Forest Resilience Initiative
Genomes, Pangenomics & c i ; . I . d metabolic het .
Structural Variation I Selected talk 17:20-17:40 73 shida H omparative me agenomlc§ reveal taxonomic an me.a olic heterogeneity
of sediment microbes from the Great Barrier Reef
Genomes, Pangenomics & c tational lution of th ke ch .
Structural Variation I Lightning talk 17:40-17:45 47 Trim B ompu g ional reso u ion of the sea'n snake cl (::nmoser?sory genome. N
Phylogenomic reconstruction of adaptations following rapid marine transition
Concurrent Session: 3.2
Session Chair:
Milo$ Tanurdzi¢
Session Room: 273
Genetics Education
Invited talk 16:00-16:30 155 Wang J Science Communication 2.0: Storytelling through Technology
Genetics Education
Selected talk 16:30-16:50 113 Remnant E Sequencing in real time in the undergraduate classroom
Genetics Education B d the di - how interactive simulation builds physical intuiti g
Selected talk 16:50-17:10 154 S eyond the diagram: how interactive snpu ation builds pi ysma.ln uition an
transforms student outcomes in undergraduate genetics.
Genetics Education
SING award 17:10-17:30 27 Kerekere T Tipu Matoro - Bringing Science to Our Young People in Te Tairawhati
Genetics Education Evaluati Al i e L d Geneti
Selected talk 17:30-17:50 160 Summerfeld T valuating an Al agent to assist student learning in a second year Genetics

practical




Concurrent Session: 3.3
Session Chair:
Daniel Ortiz Barrientos
Session Room:206

Comparative & Evolutionary

Examining the Diversity, Biology and Ecological Context of Aotearoa’s

Genomics :00-16:
Selected talk 16:00-16:20 66 Kenny N Enigmatic Freshwater Sponges
Comparative & Evolutionary Scaling t wrial biodi . itori . i led airb
e Selected talk 16:20-16:40 69 Hahn E caling terrestrial bio |vers!ty monitoring using citizen-led airborne
environmental DNA
Comparative & Evolutionary Inferring the dri £ substituti . iati . il "
e Selected talk 16:40-17:00 9 sl nferring the drivers of substitu |o'n raevgna ion using phylogenetic
stochastic mapping
Comparative & Evolutionary B d int i tructural data t truct th uti f
e Selected talk 00720 11 Puente-Lelievre C eyond sequence: integra |ng.s ruc ura. ag (o] recor!s ruct the evolution o
host-seeking behaviour in bacteria
Comparative & Evolutionary MHC C tive G ics A Ve lelst Bat d
Genomics Selected talk 5040 g Silver L omparative Genomics Across 'ere rates: Insights from Bats an
Marsupials
Comparative & Evolutionary Contrasii 0 t hybridisat T it . d
. Selected talk Ao a0 s Howitt S ontrasting ou cgmes. o . ybridisation WI. introduced species an
implications for a warming world
TUESDAY

Plenary q . » S o . 0
Chair: Milog Tanurdsié Morning plenary | 08:45-09:30 Sarah Medland Psychiatric Genetics: What Psychiatry has learned from genetics
Morning Tea
Concurrent Session: 4.1
Session Chair:
Maddie James
Session Room:275
Genetics and Genomics of o U i . - et
Invasive Species Invited talk 10:00-10:30 67 Bock D volving on the edge: how mva'swce species adapt—or fail to—in new
environments
Genetics and Genomics of A Pp—— " R . .
Invasive Species Selected talk 10:30-10:50 9 Hay A symmg ric mlgrg |on.s apes gene ic struc ure’o e mvaswe vian
Vampire Fly (Philornis downsi) across the Galapagos archipelago.
Genetics and Genomics of -~ R P -
Invasive Species Selected talk 10:50-11:10 12 Dudaniec R nvironmental gradients align ggnes arn gt{ microbiomes during a
bumblebee island invasion
Genetics and Genomics of — " M e o e G T
Invasive Species Selectedtalk | 11:10-11:30 | 56 Kabir S patolemporaicynamies oigenomic acapiation lo/cimaisicuring fie
European invasion of Ambrosia artemisiifolia
Genetics and Genomics of - 5 i . — ‘ - . "
Invasive Species Selected talk 11:30-11:50 106 D'Ombrain T on-invasive epigenetic age estimation .an population genetics for urban
deer management using faecal DNA
Genetics and Genomics of U M—— S At Ferl Gt T i
Invasive Species Ll 11:550-11.55 a2 Ding Y ncovering the Invasion History of Aus| ra ian Feral Cats Through Museum
Genomics
Concurrent Session: 4.2
Session Chair:
Milo$ Tanurdzi¢
Session Room:206
Conservation Genetics and
Genomics Mayo Prize 10:00-10:20 25 Tan H Genomic erosion in the threatened hihi/stitchbird
Conservation Genetics and
Genomics Lightning talk 10:20-10:25 52 Mcmaster E Genomic signatures of vulnerability and resilience across Australian plants
Conservation Genetics and % . M- - T
Genomics gl 10:25-10.30 02 Bhummakasikara T useum genomics reveals the phylogenetic placement of the elusive

Tasmanian Pookila




Conservation Genetics and

Genomics Spen.cer Smith- 10:30-10:50 93 OckertL Conservation genomics of the Australllarl litle penguin, from wild colonies to
White award captivity.
Conservation Genetics and G ic Insights into Admix Y t of Southern Koal
- Selected talk ST EE - Schraven A enomic Insights into Admixture an  Management o outhern Koala
Populations
Conservation Genetics and
Genomics Selected talk 11:10-11:30 95 Dodd C Taxonomy and conservation genetics of the kultarrs (Antechinomys sp.)
Conservation Genetics and ch level blies identi b . I holobiont
ErEf el e A 09 Schneller N romosome-level genome assemblies iden ify members of coral holobion
community
Conservation Genetics and Bringing CRISPR D Under: Adaii il diting for lizard
- il T EE 14 68 Griffith O ringing own Under: Adapting reptile genome editing for lizards
in Australia
Concurrent Session: 4.3
Session Chair:
Charlie Bell
Session Room: 273
Molecular, developmental
genetics, and gene regulation Il Invited talk 10:00-10:30 126 Isbel L The role of chromatin in guiding transcription factor activity in stem cells
Molecular, developmental L d ing illuminat - ation duri
genetics, and gene regulation Il | Selectedtalk | 10:30-10:50 | 110 Richardson S ong-read sequencing fuminaies refroransposon reguiation curing
primordial germ cell specification in vitro
Molecular, developmental Geneti i di ii licing: Insights f illion GWAS
genetics, and gene regulation Il | Selected talk BETTEE B Chhabra A enetic variation and tissue-speci Z:g;cmg. nsights from a million
Molecular, developmental
genetics, and gene regulationll | Selected talk 11:10-11:30 19 Baxter S Genetic pest control using conditional temperature sensitivity gene drives
Molecular, developmental
genetics, and gene regulationll | Selected talk 11:30-11:50 114 Remnant E Small but mighty: What can small RNAs tell us about parasitic mites?
Molecular, developmental ch terizati 4G . D LTR retrot ition duri
genetics, and gene regulationl | Lightning talk 11:50-11.55 80 Carleton A aracterization and Genotyping of De novo retrotransposition during

Mouse Embryonic Development

Award Winner Ross Crozier
Medal

Asia-Pacific
Genetics

12:00-12:45

Joanna Achinger Kawecka

3D chromatin rewiring governs lineage identity in prostate cancer

LUNCH

seminar

Concurrent Session: 5.1
Session Chair:
Peter Prentis
Session Room: 206

Conservation Genetics and

Translocations as a tool for promoting immunogenetic diversity and disease

Genomics Selected talk 13:30:13:50 6 Hogg C s
resilience
Conservation Genetics and G . t of wild |ati - d i -
- Selected talk BTG 88 Tiatragul S enomic assessment o wi population structure and captive representation
of the critically endangered corroboree frogs
Conservation Genetics and Th tics of resist to the plant di - & licati )
- Selected talk 1A% a5 g e genetics of resistance to e plant disease myrtle rust: app ications in
conservation and restoration
Conservation Genetics and Genetic insights int J \ati f black-footed rock-wallabi ;
ErErf Selected talk A5 102 Rubio C enetic insights into a managed population of black-footed rock-wallabies a
Newhaven
Conservation Genetics and c " hyi hy of the Sminthopsi identifi
. Selected talk 14:50-15:10 06 Potter S omparative phylogeography of the Sminthopsis macroura group identifies
expansion in response to past climatic changes
Conservation Genetics and Spencer Smith- Genetic health in the last remnant population of the Armoured Mist Frog
Genomics \F;Vhite award 15:10-15:30 41 Bail N (Mosleyia lorica) in the Australian Wet Tropics, and projections for managing

a reintroduced population




Concurrent Session: 5.2
Session Chair:
Milo$ Tanurdzi¢
Session Room: 275

Bioinformatics, modelling and

genomics technologies Invited talk 13:30:13:50 153 Fernandez Valverde S Evolution as a lens into IncRNA functionality
Bioinformatics, modelling and
genomics technologies Selected talk 14:10-14:30 91 Fortuna N Using PSoup to understand biological systems
Bioinformatics, modelling and e AT — . - : -
genomics technologies Invited talk | 13:50-14:10 | 157 Kainer D UG Gecades o1bio ng; ACCUIEIE CaUSal NENOME Wi
Bioinformatics, modelling and — T Teu—— — A
genomics technologies Selected talk 14:30-14:50 68 Tammen | at’s new in ? Enhancing a global resource for inherited diseases
and traits in animals.
Bioinformatics, modelling and Euilr - (et e N (i e - i
genomics technologies Selected talk | 14:50-15:10 | 84 Summerfield T e & AL ALITE e oI LA A AL el
Genome Stability in Cyanobacteria
Bioinformatics, modelling and © P o KEf . 5 P "
genomics technologies Uigig 15:40-15:15 30 CrowT ausal thinking in a correlated world: improving genomic prediction throug
SNP selection in the Al era
Concurrent Session: 5.3
Session Chair:
Owen Powell
Session Room: 273
Quantitative genetics
Selected talk 13:30:14:00 18 O'Brien N Modelling polygenic adaptation via gene regulatory networks
Quantitative genetics 3 Sl & . P . i - "
pencer mith- 14:00-14:20 86 Amoanimaa-Dede H enetic and molecular basis of photosystem Il heat tolerance in wheat an
White award barley
Quantitative genetics u . @@ " " AR o
Selected talk 14:20-14:40 139 Chandora K ncovering novel GxG interactions through mutant perturbations to tes
genomic predictions
Quantitative genetics L : taboli ification th e S 6
Selected talk 14:40-15:00 76 Bacon E everaging metabolic quantification to uncover the genetic determinants o
equine sedative response variability
Quantitative genetics More loci, better resolution, and finally Australian:Developing the First Rice
Lightning talk 15:00-15:05 49 Quilloy F NAM Population to Incorporate Australian Varieties for Complex Trait
Dissection
Quantitative genetics 0 . ST el Fraisel A T .
gl 15:05-15:10 122 Ly everaging and Refining Rumen Microbial Functional and Taxonomic

Features to Predict Methane Phenotypes in Sheep

Afternoon Tea

DG Catcheside prize Room 206

Afternoon
plenary

16:00-16:30

Leo Featherstone

Improving phylodynamic inference for infectious disease outbreaks

GSA AGM
Room 206

Conference Dinner
Rivershed
Howard Smith Wharves

WEDNESDAY

Alan Wilton Award

AGM

Morning plenary

Morning plenary

16:30-17:15

18:15-22:00

09:30-10:00

David Lowry

Andrew Urquhart

Uncovering the complex genetic basis of evolutionary adaptations in the
yellow monkeyflower, Mimulus guttatus

The search for a vector of horizontal gene transfer in fungi

Morning Tea




Concurrent Session: 6.1
Session Chair:
Tim Puckering
Session Room: 275

Pest & Pathogen Evolution

Invited talk 10:30-11:00 77 Schmidt T Pest evolution on human timescales
Pest & Pathogen Evolution
Selected talk 11:00-11:20 87 Dainty K When Biocontrol goes Ratchet: the Evolutionary Constraints of Asexuality
Pest & Pathogen Evolution Atale of two giant vi di et e R e I e
Selected talk 11:20-11:40 45 i ale of two giant viruses: diverse strategies of latent infection in distinc
eukaryotic hosts
Pest & Pathogen Evolution
Selected talk 11:40-12:00 89 Inwood S Virus spillover and strain dynamics in a parasitoid biocontrol agent
Pest & Pathogen Evolution Low heritability and cross-trait covariances constrain adaptive potential for
Selected talk 12:00-12:20 28 Gallagher-becker S disease resistance in a wild reptile (eastern water dragon - Intellagama
lesueurii)
Pest & Pathogen Evolution Strept . - - dicted 1o be highl lentand
Lightning talk 1250412525 0 Ngo L reptomycin resistance mutations are predicted to be highly prevalentan
evolvable across diverse bacterial lineages
Pest & Pathogen Evolution Shifts in the microbial di . d Ha teristi
it G PEERE o Patantis G ifts in the microbia |\{ersnty and genomic characteristics across an
intertidal hot spring ecosystem
Concurrent Session: 6.2
Session Chair:
Lauren Aoude
Session Room: 206
Genetics and genomics in Utility of pol ic risk indi i tic testing f di |
human health and disease II Invited talk 10=0H00 159 Shah S ility of polygenic risk scores in iagnostic genetic testing for cardiovascular
diseases
Genetics and genomics in G id iati tudy of d iting duri
human health and disease I Selected talk ooHiz0 on Painter J enomewide association study of nausea and vomiting during pregnancy
reveals a complex genetic architecture beyond the impact of GDF15.
Genetics and genomics in ) . . . X q .
human health and disease II Phil Batterham 11:20-11:40 100 O'Sullivan B Closing the Diagnostic Gap: Long-Read Seq.uencmg gnd Dlyerse Reference
award Resources to Improve Rare Disease Diagnosis
Genetics and genomics in Intrauterine environment and offspring psychiatric outcomes: An
human health and disease Il Selected talk 11:40-12:00 123 Chang E intergenerational Mendelian randomization study in the Norwegian Mother,
Father, and Child cohort
Genetics and genomics in A Cup of Tea with Uncle — Genetic Counselling Consultations Supported b
human health and disease Il SING award BATARS a2 Ruthven S up of Tea with Uncle — Genetic Counselling Consultations Supported by
Indigenous Approaches
Genetics and genomics in X . X .
human health and disease II Spenlcer Smith- 12:15-12:30 111 Ry AL Characterisation of ATXN3 CAG repeat gnd SNP haplotype diversity across
White award ancestries
Concurrent Session: 6.3
Session Chair:
David Kainer
Session Room: 273
Bioinformatics and genomics
technologies Invited talk 10:30-11:00 158 Mar J TBA
Bioinformatics and genomics
technologies Invited talk 11:00-11:30 152 Berry S Transcriptional homeostasis in human cells
Bioinformatics and genomics Decoding Feline Xanthinuria: Identifyi d Functionally Validating th
technologies Selected talk E 150 23 Kim M ecoding Feline Xanthinuria: Iden |fy|ng and Functionally Validating the
Genetic Culprit Behind an Emerging Veterinary Challenge
Bioinformatics and genomics E issing broth d sisters: Non-destructive DNA extraction for th
technologies SING award 11:50-12:05 64 Paspke C or our rr.nssmlg- r? ers and sis 9r§. on-.es ructive e reTc ion for the
identification and repatriation of highly degraded remains.
Bioinformatics and genomics
technologies Selected talk 12:05-12:25 Crowe M A Life in Genomics: Careers Beyond Academia
Lunch
Conference Award . .
Presentations, Room 206 13:30-14:00
Conference Closing, Room 206 14:00-14:30




Poster sessions:
Even poster numbers
Monday, Odd poster

Phylogenomic Analysis of Cockatoos (Psittaciformes, Cacatuidae) to

Posters Poster 53 Shade T Estimate Relationships, Evolutionary Timescale, and Gene Flow: Preliminary|
Results

Posters Poster 58 Rossi Burden C Genomic signatures of wood feeding and nesting in termites and
cockroaches

" Resolving Lord Howe Island’s ant diversity and origins by integrating

PESEN RS 2 Sliel COI/16S barcoding and morphology.

Posters Poster -8 Jones H Gelnom|c evidence su.ppOFts a hybrid origin for the Kalbarri catspaw —
Anigozanthos kalbarriensis.

Post Post 101 D c Developing mitochondrial references for Australian terrestrial mammals:

osters oster rury Testing the limits of mitochondrial DNA in species-level diagnosis

Is there a genetic basis for sex differences in the gut microbiota, and does

Posters Poster 108 Kumar A a 5 . . .
this genetic variation covary with host lifespan?
Risk factors of ovarian cancer: A systematic review and meta-analysis of

Posters Poster 4 Anagaw M R L .
Mendelian randomisation studies

Posters Poster o Mann J Reference Bias gnd Evolu_nonary Hllsltory‘Shape Allele FrequenCIes of
Neurodegenerative Associated Loci in Diverse Populations

Posters Poster o Balaton B The effet-:ts of periconceptional alcohol exposure on placental DNA
methylation

Posters Poster = Wronka Z L|nkmg parasite burden, immune response, and genetic variation in
Australian Thoroughbred horses

Posters Poster 70 Tammen | LARGE ANIMAL MODELS OF HUMAN GENETIC DISEASE

Posters Poster 2 Bartschat C Generating functnona] genomics and epigenomics resources to identify gene
regulatory elements in mango (Mangifera indica L.)

Posters Poster i Hounslow T Truncated Endogenous Retroviral Envelope Proteins at the Fetal-Maternal
Interface

Posters Poster e Jessica G Compargtlve_Analyms of KNATM Function in Arabidopsis thaliana and
Cardamine hirsuta

Posters Poster 2 Millard A Small RNA associated ywth \_/eg_etatlve phase change and competence to
flower in mango (Mangifera indica)

Posters Poster 128 Zhang Q DNA methylomes in mango (Mangifera indica L.)

Posters Doster . Chang W Developmentof_a Bioinformatics Platform for Gene Expression Data and
Pathway Analysis

Posters Poster 140 Rosic N Natural L_JV-abso!‘bw_lg compo_unds - Mycosporine-like Amino Acids and the
complexity of their biosynthetic pathways

Posters Poster 39 Ngo L Streptomycin reswtgnce mutatlo'ns gre predicted to be highly prevalent and
evolvable across diverse bacterial lineages

Posters Poster v Wang Z QWAS |fjerlmf|es novel SNPs and candidate genes asso'mated with pearl
yield traits in the freshwater pearl mussel Hyriopsis cumingii

Posters Poster 156 Pasipanodya M Cost-Effective Genotyping Using Long Read Skim Sequencing for Tree Crop Breeding

Posters Poster 146 L) Single-cell tran§9r|ptom|cs of Hyr|op§|s cumln.gu mantlg tlslsue reveals thata
novel gene Nasilin plays a key role in pearl biomineralization

Posters Poster 82 Ding Y lCJ;‘ncovgrlng the Invasion History of Australian Feral Cats Through Museum

enomics

Posters Poster 148 Ward A Genet{c P_olyr.norphls.ms in 7. ]_VFA, ABCBI am_i TGFB{ : an in-silico analysis and

potential implication in the pain profile of cystic fibrosis
" Isoform-resolved transcriptomics reveals stage-specific regulatory
Posters Poster 150 Wickramage H

complexity during metamorphosis in Helicoverpa armigera




Posters Poster 147 LiJ Construction and application of a genomic selection system for freshwater pearl mussels
A deep learning framework with coordinate attention and dual SNP orderin:
Posters Poster 145 Wang Z p 9 . I N s 9
strategies for genomic prediction in Hyriopsis cumingii
Posters Poster 151 VasliN Can Optical Genome Mapping Replace Chromosomal Microarray Analysis?

Experience from a Canadian Provincial Diagnostic Genetics Laboratory




0

Integrative Approaches for Accelerating Genomic Discovery in
Understudied Populations

Yengo L
UQ Institute for Molecular Bioscience

Over the past 20 years, genome-wide association studies (GWAS) have built a
comprehensive catalog of genetic variation associated with a range of traits and
diseases. While translation avenues stemming from GWAS are still being scouted,
their application for disease risk prediction through polygenic scores (PGS) seem one
of the most promising. However, the predictive performances of PGS are quite uneven
across populations with significant gaps remaining in many ancestry groups currently
under-represented in GWAS. In this talk, | will address our current understanding of
the lack of portability of PGS across populations and show cases various integrative
approaches that can be leveraged to accelerate discoveries in understudied
populations.

3

Indicators of Iron Status and Ovarian Cancer Risk: An Observational
and Bi-Directional Mendelian Randomization Study

Anagaw M, Lumsden A, Mulugeta A, Madakkatel I, Lee H, Oehler M, Maenpaa J,
Hyppénen E
Adelaide University

Background: Iron is essential for oxygen transport and energy metabolism. Both
deficiency and excess can affect cancer risk by impairing protective mechanisms or
promoting DNA damage. Research investigating iron status as a target for prevention
of ovarian cancer (OC) remains limited. Therefore, this study aimed to investigate the
associations between iron-related indicators and OC using both observational and
genetic analyses. Methods: Measures of iron status were available for 151,118
unrelated white European women in the UK Biobank who were cancer-free at
baseline. During the follow-up (median 13.77 years), 1,152 women developed OC. To
assess direction and potential causality, we conducted bidirectional Mendelian
randomization (MR) analyses using genome-wide consortium instruments, applying
inverse-variance-weighted (IVW), weighted-median, weighted-mode and MR-Egger
analyses, with primary estimate taken from IVW unless MR-Egger intercept test
showed pleiotropy, in which case MR-Egger was used. Results: In observational
analyses, iron deficiency anemia (IDA; OR 1.46, 95% CI 1.07 to 2.00), higher mean
corpuscular haemoglobin (MHC; OR 0.90, 95% CI 0.83 to 0.98), and higher mean
corpuscular volume (MCV; OR 0.92, 95% CI 0.85 to 0.99) were associated with OC
risk. MR supported increasing effects of IDA (ORIVW 1.16, 95% CI 1.08 to 1.26) and
total iron-binding capacity (TIBC per SD: OREgger 2.31, 95% CI 1.15 to 4.66) on OC
and certain subtypes, while no evidence was found for other iron indicators or in
reverse MR analyses. Conclusions: Observational and MR analyses provide support
for a link between low iron status and elevated OC risk. While underlying mechanisms
are to be established, these findings highlight the need to further elucidate the
biological pathways connecting iron deficiency and OC risk.
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Risk Factors of Ovarian Cancer: A Systematic Review and Meta-
Analysis of Mendelian Randomisation Studies

Anagaw M, Lumsden A, Mulugeta A, Madakkatel |, Lee H, Oehler M, Maenpaa J,
Hyppénen E
Adelaide University

Introduction: Ovarian cancer (OC) poses a considerable global challenge, often
diagnosed at an advanced stage and currently lacking an effective screening method.
In this systematic review, we provide a comprehensive overview on Mendelian
randomisation (MR) studies on OC risk factors as possible targets for prevention and
prediction. Methods: MR studies on OC published until September 11, 2023, were
identified by a systematic search across various databases (Prospero registration
number CRD42023443912). We included different OC subtypes and all exposures
studied, and conducted meta-analyses to combine study-specific estimates from non-
overlapping samples. Results: We identified 120 articles which examined genetic
evidence for a causal association between 230 exposures and OC risk. Endometriosis,
later age at menopause, and early menarche were associated with a higher risk of
OC. Several measures indicative of higher adiposity were robustly associated with
greater OC risk (e.g. higher body mass index (BMI), waist circumference, and overall
body fat percentage). In contrast, higher concentrations of adiponectin and higher
body fat percentage in the absence of adverse metabolic profile were associated with
lower OC risk, and a meta-analysis on favourable adiposity supported a notable
reduction (OR per SD 0.35, 95% CIl 0.20-0.61). Higher docosahexaenoic acid
concentrations but lower ratio of omega 6 to 3 fatty acids were associated with lower
risk, and de novo meta-analyses of lipid lowering drug target HMG-CoA reductase
inhibition were supportive of a protective effect (OR 0.66, 95% CI 0.53-0.82). Meta-
analyses also supported lower OC risk by higher serum vitamin D (OR 0.88, 95% ClI
0.82-0.95), and dried fruit intake (HR 0.61, 95% CI 0.41-0.91), while a robust inverse
association was also identified for vitiligo. Conclusions: Genetic evidence supports
known increases in OC risk by endometriosis, early menarche, and late menopause.
While greater overall adiposity increases the risk, higher adiponectin and fat tissue
that is not linked to adverse metabolic profile appears protective. Further studies are
also needed to investigate the possible role of vitamin D and lipid lowering using HMG-
CoA reductases, for both of which genetic data suggests potential benefits.
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Translocations as a Tool for Promoting Immunogenetic Diversity
and Disease Resilience

Hogg C, Schraven A, Miller S, Emery M, Silver L, Belov K
The University of Sydney

Conservation translocations have become a key tool for managing species. Although
the IUCN guidelines indicate that there “should be generally strong evidence that the
threat that caused any previous extinction have been correctly identified and removed
or sufficiently reduced” — this becomes problematic when the threat is an infectious
disease. The occurrence of wildlife diseases is increasing, due to increased
surveillance, reduced habitat causing non-co-evolved species to co-habit, and
changing climatic conditions. With the increase in genomic sequencing technologies
and associated cost reductions, our ability to undertake targeted translocations to
promote immunogenetic diversity and disease resilience is becoming a reality.
However, these conservation actions are often questioned by those with concerns
over genetic swamping of naturally evolving variants, loss of genetic variation outside
of the immune gene regions, and lack of understanding of the interplay between the
disease and genetic variation. Here we will present three different case studies 1)
where we have used target gene capture in Tasmanian devils to investigate the
deletion of the UA gene and its impact on resilience to devil facial tumour disease, and
used this information to translocate individuals that produce immunologically fitter
offspring; 2) where we are using whole genome sequencing and a comparative
genomics approach to understanding survival and inform management of a critically
endangered parrot, the orange-bellied parrot, and discuss the limitations created by
translocations from the captive population to a single wild population; and 3) the lack
of baseline knowledge on immunogenetic diversity in frogs and how improving
immunogenetic knowledge can be used to inform captive breeding and release of
frogs in the presence of chytrid. Collectively these case studies will highlight the
benefits and pitfalls associated with comparative genomic approaches and their
applications to preserving immunogenetic diversity in species impacted by disease
and where conservation translocation actions are needed for species survival. We will
provide a clear pathway to gaining this information and using it in decision-making.
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Comparison of Monotreme Crural Gland Gene Expression

Gonsalvez A, Peel E, Silver L, Belov K, Hogg C
The University Of Sydney

Monotremes represent the earliest evolutionary offshoot of the mammalian lineage
and display a combination of mammalian and reptilian traits. One interesting feature
of monotremes is the possession of a crural system, which had venom production as
its ancestral function, but across monotreme species, now plays differing roles. The
crural system is used for venom production in the platypus, and chemical
communication in the short-beaked echidna. For both species this system is sexually
dimorphic and upregulated in the breeding season, indicating a reproductive function
across both species. Despite the uniqueness of this system, there is limited knowledge
of the genes that underpin holistic crural system functioning across monotreme taxa.
Through recent generation of chromosome-level genome assemblies for the platypus
and echidna, and compilation of RNA-Seq data across tissue types for both species,
this study was able to compare the gene expression profiles of monotreme crural
glands to provide transcriptomic insights into the similarities and differences of their
crural system functioning. For each species, a three-fold analysis was conducted to
highlight genes key to crural system functioning. This involved identification of genes
that, 1) were in the top 1% of crural gland expression, 2) significantly upregulated in
the crural gland compared to other tissue types, and 3) had expression profiles specific
to the crural gland. This led to focus on 16 platypus and 29 echidna genes of interest.
27% of these genes were orthologous between both species, suggesting these genes
are important to overall functioning of the crural system, as opposed to species-
specific roles in venom or chemical communication within the individual species.
Interestingly, three echidna orthologs of confirmed platypus venom components are
within this gene subset, a corticotropin-releasing factor-binding protein, a Kunitz-type
protease inhibitor, and a serpin. This implies these components may not be directly
toxic within platypus venom. Additionally, this study has highlighted the importance of
the lipocalin family within the monotreme crural system, specifically for the echidna
which had three key members orthologous to the platypus, and another two in an
echidna-specific orthogroup. Renowned as a protein family with diverse roles, these
lipocalins likely function in a reproductive role, and may assist in fluid maturation or
provide transport or storage for hormones or odorants. This investigation into the crural
system has found a surprising number of similarities between monotremes despite
their varied functional roles and has improved our understanding of this unique
biological system.
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MHC Comparative Genomics Across Vertebrates: Insights from Bats
and Marsupials

Silver L, Melville D, Schraven A, Meyer M, Hogg C, Sommer S, Belov K
The Univeristy Of Sydney

Jawed vertebrates possess a complex immune system, comprised of gene families
encoding for T and B-cell receptors and the major histocompatibility complex (MHC).
The MHC is involved in the binding and presentation of pathogen derived peptides to
T-cells. The MHC region shows remarkable diversity across vertebrates, not only in
allelic variation but gene copy number and genomic organisation shaped by pathogen
mediated selection, life history strategies, and evolutionary history. The increase in the
availability of reference quality genomes across vertebrate lineages offer
unprecedented opportunities to track the evolution of the adaptive immune system
across the tree of life. | present case studies from two vertebrate taxa, marsupials,
unique in their rapid energetically demanding reproductive strategies and bats, known
for their evolution of flight and high pathogen tolerance. We manually annotated 384
class Il genes across 29 marsupial genomes spanning 15 families and six orders and
447 class | genes, 328 class Il genes and 1,330 flanking genes across 33 bat genomes
spanning all 21 currently recognised families. In marsupials, we identified complete
loss of two class Il loci (DB and DC) in the Dasyuromorphia order (Tasmanian devils
and their relatives), and find copy number of class Il genes may be linked to litter size
suggesting trade-offs between the energetic requirements of immunity and
reproduction. In bats, we show that species with similar repertoires of class Il genes
have more similar gut bacterial microbiomes. Whilst we found no link between host
ecological traits in MHC copy number, we found evidence that selection and
evolutionary history shaped the overall structure of bat MHC. Together, these studies
illustrate both the power and necessity of expanding MHC comparative genomics
beyond traditional model systems and the opportunities that come with the growing
availability of chromosome-scale assemblies.
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Asymmetric Migration Shapes Genetic Structure of the Invasive
Avian Vampire Fly (Philornis downsi) Across the Galapagos
Archipelago.

Hay A, Kleindorfer S, Common L, Potter S, Koop J, Heimpel G, Knutie S, Fessl B,
Pérez-Beauchamp L, Dudaniec R
Macquarie University

Biological invasions on islands provide a natural framework to study how dispersal
and connectivity influence evolutionary and ecological processes. The avian nest
parasitic fly, Philornis downsi — first recorded on the Galapagos islands in the 1960s —
causes high mortality in endemic land birds, yet its directional movement and sex-
specific patterns of genetic structure across the archipelago remain poorly understood.
Here we use low-coverage whole genome sequencing to investigate genome-wide
patterns of genetic diversity, directional migration and effective population size in P.
downsi across five major Galapagos islands and its native range in mainland Ecuador.
Our results indicate a genetic bottleneck in the Galapagos, significant isolation by
distance, and evidence that the island closest to the Ecuadorian mainland, San
Cristébal, is genetically distinct from the other four islands, yet contains the highest
genetic diversity. No evidence was found for sex-biased dispersal; however, a pattern
of sex-biased genetic structure was detected in the autosomal markers. We found
asymmetric gene flow and higher migration rates from San Cristébal westward to the
other islands, which is consistent with both southeast trade wind direction and the
pathway of major cargo shipping routes. Therefore, our results suggest both human-
mediated and natural colonisation of P. downsi from the mainland through San
Cristobal to the other islands, followed by high inter-island dispersal among closely
situated sink islands. Our findings are critical for prioritising island locations for control
strategies aimed at reducing P. downsi impacts on vulnerable bird populations and
underscore the value of understanding bidirectional migration patterns for managing
invasive species in metapopulations.
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Population Genetic Structure of Simulium damnosum s.l. Across
Ghana Revealed by Whole-Genome SNP Analysis

Opoku M, Sirwani N, Frempong K, Otoo S, Naniogou S, Jackson P, Afatodzie M, Pi-
Bansa S, Osei J, Ayisi F, Nyarko A, Dogbe S, Grant W, Boakye D, Hedtke S
La Trobe University

Simulium damnosum sensu lato is the principal vector of Onchocerca volvulus, which
causes river blindness across sub-Saharan Africa. S. damnosum s.|. comprises a
complex of morphologically similar but ecologically distinct cytospecies, breeding in
fast flowing riverine environments, and whose population genetic structure has critical
implications for river blindness elimination. Despite decades of vector control in
Ghana, localized transmission persists in several river basins and the fine-scale
genetic relationships among S. damnosum populations across the country's major
agro-ecological zones (ecozones) remain poorly resolved. Here, we characterize the
genetic structure of S. damnosum sampled from 24 localities spanning Ghana's
Guinea Savannah (GS), Sudan Savannah (SS), Transitiona Zone (TZ), Semi-
Deciduous Forest (SDF), and Coastal Savannah (CS) ecozones. Female adult and
larval stage Simulium blackflies were collected using the human landing catches
method along major river basins across 24 sites in Ghana. Genomic DNA was
obtained from individual blackflies followed by lllumina short-read whole genome
sequencing. Mitochondrial and nuclear SNP genotypes were derived from 625 and
480 individuals respectively. Discriminant analysis of principal components (DAPC)
and ADMIXTURE analyses consistently identified three and five genetically distinct
ancestry clusters respectively for the mitochondrial and nuclear SNPs, with later
having better resolution. Cross-validation error and BIC analyses both supported K=5
as the optimal number of clusters, with concordance between methods providing
strong support for this structure. The nuclear clustering corresponded to agro-
ecological zones (ecozones). A Guinea/Sudan Savannah cluster (GS/SS-A; n=133)
and a secondary savannah cluster (GS/SS-B; n=73) were identified, suggesting
genetic substructure within the savannah belt. A Coastal Savannah cluster (CS;
n=132) that was clearly differentiated from all other groups. Notably, the Semi-
Deciduous Forest zone split into two genetically divergent clusters, a western SDF
(SDF-W; n=43), dominated by Bosomase population and an eastern SDF cluster
(SDF-E; n=99) having populations from Dodo Tamale, Elavanyo, Holuta and Pillar83.
Admixture analyses further revealed that populations in transitional zones, (including
FOW, HOR, AGB, and AZU), showed elevated levels of mixed ancestry, consistent
with their position at ecozone boundaries and suggestive of ongoing or historical
secondary contact and gene flow along the transitional belt. S. damnosum in Ghana
therefore comprises multiple genetically differentiated units whose distributions track
ecological boundaries. This first evidence of hierarchical genetic structure has direct
implications for understanding reinvasion risk and dispersal range of infective vectors,
the interpretation of epidemiological patterns, the design of vector surveillance
programmes, and long-term sustainability of onchocerciasis elimination strategies in
Ghana.



12

Environmental Gradients Align Genes and Gut Microbiomes During
a Bumblebee Island Invasion

Dudaniec R, Kardum Hjort C, Haque S, Ponton F, Encinas-Viso F, Gamage H,
Paulsen |, Paris J, Smith H
Macquarie University

Social insects often succeed in novel environments through behavioural flexibility and
plasticity at both individual and colony levels. The European buff-tailed bumblebee
(Bombus terrestris), introduced to Tasmania (Australia) ~30 years ago, has rapidly
expanded across the island, providing a valuable system to examine how
environmental gradients shape host genetics and symbiotic gut microbiomes during
invasion. Here, we integrate population genomics, gut microbiome profiling and pollen
metabarcoding of B. terrestris to assess species’ response to environmental variation
across an invaded landscape. Genomic analyses revealed weak genetic structure
across Tasmania with high gene flow, consistent with widespread connectivity,
alongside significant isolation-by-distance and spatial heterogeneity in effective
migration. Areas of reduced migration coincided with higher elevation, pasture-
dominated landscapes, low wind speeds, and reduced precipitation seasonality.
Genotype—environment associations identified loci correlated with precipitation, wind
speed, and wing loading. The functions of candidate genes under selection suggest
environmentally mediated selection on traits relevant to flight and foraging
performance. Several environmental drivers influencing microbiome variation mirrored
those shaping genetic structure and adaptive loci. Complementary analyses of worker
gut microbiomes using 16S rRNA metabarcoding revealed environmental structuring
of bacterial communities, with significant associations with precipitation and pasture
cover and interaction effects involving temperature and foraged pollen diversity.
Together, our findings show that environmentally responsive gut microbiomes and
host genetic variation in B. terrestris shows alignment across landscapes, potentially
reinforcing worker performance and colony success during invasion. This integrative
perspective highlights the importance of host-microbiome—environment interactions
in shaping social insect invasions.
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Reference Bias and Evolutionary History Shape Allele Frequencies
of Neurodegenerative Associated Loci in Diverse Populations

Mann J, Oliva A, Johar A
Bayside Health

Coronary Artery Disease (CAD) and Alzheimer’s Disease (AD) collectively occur in
over 350 million people worldwide. Their physiological links have been extensively
studied, but their genomic aetiology remains poorly characterised amongst diverse
populations. This is caused by limited resolution of population structure and reference
bias. These factors shift the allele frequency dynamics within lipid metabolism and
neurodegenerative associated genes (including VARS, CADPS, RPS6KA1) in
understudied population groups. This is demonstrated in our lab’s previous
pangenome work in the Negev Bedouin, Mozabites and Somalis. We also expected
this in South Asians, who despite comprising ~25% of the global population, the
highest incidence of CAD worldwide and a prevalence of AD equal to that of
Europeans, are still heavily underrepresented in genomics. This causes poor
transferability of AD and CAD polygenic risk scores (PRS), magnified by the fact they
are among the most structured and transcontinentally mixed non-African populations.
To account for the complex demographic history of South Asians we applied ‘GRoSS’
(graph-aware retrieval of selection statistics) utilising an admixture graph (AG) inferred
from 1000 genomes project (1KGP) and Allen Ancient DNA Resource (AADR) data.
This AG gives the best fitting model (Z-Score 2.7, Bootstrap P-value: 0.002)
representing admixture and drift events from ancient populations since initial OoA
migrations, that seemingly shaped the genetic diversity of the 1KGP South Asians
(SAS). Of all 37 variants with significant evidence of positive selection (FDR < 0.05),
two of these (found in the MAPT and APOE*E2 genes respectively), were the only
ones to be present across multiple SAS groups (PJL: Punjabis in Lahore and GIH:
Gujaratis in Houston). The APOE*E2 variant (rs7412) is the only one with a validated
GWAS association for both AD and CAD. Moreover, one neurodegeneration-related
pathway was significantly enriched (p-val = 7.89 x 107-6, FDR = 0.0161) for genes
harbouring variants exhibiting strong positive selection signals in the PJL. Our
research therefore emphasises the importance of integrating pangenome approaches,
demographic modelling and natural selection to more thoroughly understand the
genetic basis of CAD and AD. Future efforts to leverage larger datasets (e.g. UK
Biobank, AllofUs) within our entire framework in a single workflow may improve the
prioritisation of more GWAS variants based on positive selection and CAD/AD specific
pathway enrichment analyses. Thus our strategy can potentially enhance the role of
evolutionary medicine and reliability of PRS at a cross-population level in clinical
practice.
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Functional Validation of Patient-Derived SNRPN Variants Using a
Scalable Drosophila Behavioral Platform

Agrawal P, Majethia P, Pereda A, Yadav R, Jawed A, Kakade A, Mascarenhas S,
Limaye S, Jaiswal M, de Nanclares G, Nagarkar-Jaiswal S, Shukla A
Kasturba Medical College, Manipal, Manipal Academy Of Higher Education, India

The rapid identification of novel genetic variants in neurodevelopmental disorders
frequently outpaces our ability to characterize their in vivo functional consequences.
To address this bottleneck, we have developed scalable, open-source automated
tracking platforms, including the Drosophila Aggression and Courtship Evaluator
(DANCE), designed to rigorously quantify complex behavioral phenotypes. Here, we
demonstrate the utility of this clinical validation pipeline by modeling novel patient-
derived variants in SNRPN, a paternally expressed gene located in the Prader-Willi
critical region. Using SmB, the highly conserved Drosophila homologue of SNRPN,
we found that early developmental knockdown leads to complete larval lethality with
severe locomotor and neurodevelopmental defects. Crucially, through in vivo
transgenic rescue experiments utilizing humanized Drosophila models, we
successfully validated two patient-identified missense variants (c.260C>A and
¢.280C>T) as definitive loss-of-function alleles. To dissect the behavioral dimensions
of the disorder, we restricted SmB knockdown to mature neurons and deployed our
automated tracking pipelines. This adult-specific manipulation revealed pronounced
behavioral abnormalities strikingly reminiscent of human Prader-Willi Syndrome,
including elevated inter-male aggression, increased food intake mirroring clinical
hyperphagia, and disrupted daytime sleep patterns. Together, this work not only
confirms the pathogenicity of these specific clinical variants through remarkable
evolutionary conservation but also establishes our automated Drosophila behavioral
pipelines as a robust, ready-to-use platform capable of rapidly characterizing novel
disease-associated genes from the clinic.
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Metagenomic Insights into Soil Biodiversity Across Diverse
Bioregions

Yadav S
Northern Territory Government

Understanding soil biodiversity and the environmental variables that influence it is
essential for effective ecological monitoring and biomonitoring strategies. The
emergence of advanced sampling techniques and sequencing technologies has
significantly enhanced our understanding of the spatial distribution and structural
composition of soil ecological communities. However, the seasonal dynamics of these
communities in tropical and arid bioregions, as well as the environmental drivers
shaping them, remain understudied. In this study, 78 soil samples were collected at
four time points over a 12-month period in the Northern Territory. The samples
represented various soil types, four vegetation types, and four bioregions (equatorial,
arid, tropical, and savanna). Sampling was conducted in collaboration with community
members, extending the reach of the study. Metagenomic analysis revealed that
bacteria had the highest relative abundance, followed by eukaryotes, archaea, and a
small proportion of viruses. Climatic variables influenced ecological community
composition. Overall, this study provides valuable insights into soil ecological
composition across diverse ecosystems and generates data to inform environmental
monitoring.
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Data Is Great- but What Next?

Dearden P
University Of Otago

Genomics has transformed biology during my career. The ability to sequence
genomes, to find genes and regulatory sequences, to understand populations and to
trace evolutionary change has helped me begin to understand how the evolution of
form, my favourite topic, occurs. But have we forgotten that all we are looking at are
correlations? Genetics is an experimental science- do we need to get back to testing
the findings of genomics with functional experiments? And can we do that outside
tractable model systems? This may sound like a trivial question, but deploying
genetics to solve the problems of conservation, pest control and food production in our
rapidly warming world depends on it.
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Uncovering Novel Diet-Disease Interactions Using Untargeted
Nutrigenomics in Drosophila

Novosiadla Z, Mele S, Kerton E, Christodoulou J, Dworkin S, Piper M, Johnson T
La Trobe

Background: Amino acid metabolism disorders (AADs) like other metabolic conditions
result in toxic metabolite accumulation or deficiencies in essential metabolic products.
Dietary interventions can mitigate symptoms by modulating amino acid intake, but
systematic approaches to identify effective dietary treatments are lacking. While
animal models have significantly advanced our understanding of AAD pathology, few
have been systematically employed to explore nutritional therapies. Methods: This
study uses the model organism Drosophila to explore how nutrients interact with
disease through an untargeted nutrigenomics approach. Our team has devised a fully
defined synthetic diet that supports Drosophila development enabling dietary nutrient
modulations to be tested in combination with AAD models. Developmental and survival
outcomes were measured to identify dietary modifications that mitigate disease-
associated phenotypes. Results: A flexible and scalable platform was developed to
generate an untargeted synthetic dietary array for systematic nutrient screening in
Drosophila. The platform was validated in wild-type flies through assessment of
developmental timing, survival, adult body weight, and starvation resistance,
confirming its robustness and physiological sensitivity. Using a 51-diet array that varies
amino acids above and below the optima, we tested six Drosophila IMD models for
diet interactions. Significant and unexpected nutrient-disease interactions were
identified in models of isolated sulfite oxidase deficiency, 3-hydroxyisobutyryl-CoA
hydrolase (HIBCH) deficiency, 3-hydroxyisobutyrate-CoA dehydrogenase (HIBADH)
and isovaleryl-CoA dehydrogenase (VD) deficiency. No significant dietary response
was detected in the EAAT1 and Hmgcl deficiency models under the conditions tested.
Screening of additional IMD models and mechanistic investigation of the identified
interactions are ongoing. Conclusion: Our systematic approach enables the discovery
of unexpected nutrient-disease interactions, advancing nutrigenomics and deepening
our understanding of metabolism. By revealing how nutrients influence metabolic
disease states, this work provides insights into IMD pathogenesis which may impact
clinical dietary management and improve the lives of those with AADs.
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Modelling Polygenic Adaptation via Gene Regulatory Networks

O'Brien N, Holland B, Engelstadter J, Ortiz-Barrientos D
The University Of Queensland

Although much of the quantitative variation we observe in nature is the product of
complex genetic networks, the link between such networks and quantitative traits is
understudied. Hence, the genotype-phenotype map remains a black box, limiting our
ability to predict the generation and maintenance of genetic variance during and
following selection. To address this problem, we present a model which defines
quantitative traits as the products of underlying gene regulatory networks. Variation in
components of the network contributes to trait variation, which in turn creates variance
in fitness. We implement the model in the forward-time genetic simulation package
SLiM and explore the evolutionary dynamics of simple network motifs in a range of
evolutionary scenarios. Using population and quantitative genetics techniques, we
analyse the effects of the network-derived genotype-phenotype map on genetic
variance and long-term evolutionary outcomes. Our model has impactful ramifications
for long-standing questions in evolutionary biology, including the role of epistasis in
generating additive variance, the evolution of recombination, and the costs of
complexity on adaptive outcomes.
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Genetic Pest Control Using Conditional Temperature Sensitivity
Gene Drives

Baxter S, Parra A, Robin C
University Of Melbourne

A series of temperature sensitive Drosophila strains were created the 1970s using
EMS mutagenesis, resulting in embryonic death or adult paralysis at high
temperatures. Here we use CRISPR/Cas9 to drive one of these X-linked temperature
sensitive point mutations through populations of Drosophila to establish a conditional
genetic pest control strategy. The essential X-linked dynamin gene shibire (shi) is
involved in endocytosis and synaptic vesicle formation, and while recessive shits2
mutants (G141S) grow normally at ambient temperatures (< 25°C), they are
temperature sensitive and are paralysed or die at conditions >29°C. sgRNAs were
designed to selectively cleave wild-type shi alleles during gamete formation, but not
the temperature sensitive allele. In heterozygous females (shi / shits2), homology-
directed repair converted a cut wild type allele to a temperature sensitive allele using
shits2 as the template for DNA repair, resulting in gametes that were >99% shits2.
This represented a substantial inheritance bias compared to ~50% of games expected
to carry shits2 under Mendelian ratios. Population simulations further supported that
shits2 can spread across generations in a non-Mendelian manner, although different
promotors driving Cas9 expression do affect sex ratios. Future pest control strategies
could be strengthened by aligning genetic tools with climate change predictions,
providing management solutions in a warming world where pest interactions remain
uncertain.
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An Emerging Onychophoran Genomic Resource for Panarthropod
Evo-Devo

Gallagher T, Dearden P
University Of Otago

Velvet worms (Onychophora) occupy a deep-branching position in Panarthropoda, the
superphylum containing Arthropoda (insects, crustaceans, and myriapods) and
Tardigrada. Despite remarkable diversity within these groups, modern onychophorans
retain striking morphological similarites to Cambrian lobopodians such as
Hallucigenia, a now extinct group of marine onychophorans dated to 540 million years
before present. Modern onychophorans also exhibit remarkable physiological
diversity, including three distinct reproductive modes and a unique prey capture
system utilizing rapidly solidifying slime proteins. Together, these features distinguish
onychophorans from all other metazoans, which raises a fundamental question: how
did the extraordinary diversity of animal form and function in Panarthropoda evolve
from a conserved ancestral body plan? We recently sequenced the Peripatoides
otepoti genome and assembled the largest and most contiguous onychophoran
genome to date. Onychophorans are widely known for genome gigantism and high
repeat content, making high-quality genome assembly and annotation a historical
challenge in the field. The P. otepoti genome assembly, at 12 Gb in length and
comprising more than 85% repetitive elements, represents a significant technical
advancement for evo-devo research. Not only does this assembly provide new insights
into onychophoran biology, but it also serves as a crucial reference for interrogating
phenotypic innovation across Panarthropoda. Using this genomic framework, we
present the first application of spatial transcriptomics (Stereo-seq) and hybridization
chain reaction (HCR) in an onychophoran. These technologies, previously unapplied
to onychophorans, allow us to directly address outstanding questions in evolutionary
and developmental genetics, including the origin of novel structures. Building on
previous work by Bruce and Patel (2022), we identify gene expression associated with
limb regionalization in P. otepoti to test for serial homology with the Daphnia carapace,
Parhyale tergal plate, and insect wing. This allows us to infer whether novel structures
arise through gene co-option or through the cryptic persistence of serial homologs.
This work demonstrates how the generation and integration of high-quality genomic
resources with cutting-edge multi-omics can overcome the historical limitations of non-
model organisms such as Onychophora. By providing further molecular insights into
onychophoran biology, we provide an invaluable blueprint for comparative evo-devo
that has potential to delineate the regulatory architecture of the ancestral panarthropod
body plan. Ultimately, this enables us to make evolutionary links across hundreds of
millions of years of evolution and resolve the origins of the most diverse and arguably
successful body plans in the metazoan tree of life.
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Glacial-Interglacial Cycles Drove Isolation, Speciation, and
Secondary Contact in Alpine Stoneflies

McCulloch G, Fan A, Dutoit L, Hema K, Foster B, Waters J
University Of Otago

Glaciation has traditionally been viewed as a destructive evolutionary force that erodes
biodiversity. However, emerging evidence from temperate mountain systems
worldwide indicates glacial cycles can also drive cladogenesis. We sampled
Zelandoperla stoneflies across the South Island of Aotearoa and used morphological
and genomic data to test for divergence among glacially isolated lineages. Our results
reveal rapid speciation, with strong evidence of reproductive isolation between
lineages in secondary contact. We also found clear morphological differentiation
among lineages, and evidence of distinct adaptive responses to alpine environments.
Our findings demonstrate that glacial cycles are powerful drivers of diversification,
promoting both ecological and reproductive divergence in alpine insects.
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The Effects of Periconceptional Alcohol Exposure on Placental DNA
Methylation

Balaton B, Steane S, Byrne H, Ewing A, Clifton V
Mater Research

Alcohol during pregnancy is a known contributor to early miscarriage, preterm birth,
low birth weight, stillbirth and developmental abnormalities, however many women
consume alcohol around conception, prior to knowing that they are pregnant. The
effects of alcohol throughout pregnancy are well studied, but the effects of alcohol
exposure prior to pregnancy recognition, during a time of great developmental
importance, remain only partially elucidated. The Queensland Family Cohort pilot
study involved the recruitment of over 400 families and collected maternal, paternal
and neonatal metadata and biological samples as gestation progressed, including
placenta and information on maternal alcohol usage from preconception to the end of
gestation. We have previously reported sex-specific differences in cerebroplacental
ratio, global placental DNA methylation, cofactors, growth factors and placental
thickness relating to periconceptional alcohol exposure in this cohort. We hypothesise
that periconceptional alcohol exposure will result in differential placental methylation
loci linked to placental insufficiency and birth outcomes. We aim to: 1. identify
differentially methylated regions in placentae of women who reported periconceptional
exposure to alcohol when compared to placentae of women who abstained from
alcohol consumption. 2. Identify which of these differentially methylated regions are
connected to the misregulation of genes associated with placental insufficiency and
developmental abnormalities. We used nanopore sequencing to determine DNA
methylation of placenta from 32 pregnancies where alcohol was consumed up to 12
weeks prior to conception, and 16 control placenta with no alcohol exposure. We have
found multiple differences in DNA methylation between the two groups and are
currently investigating the relevance of these differentially methylated regions.
Understanding the epigenetic effects of periconceptional alcohol exposure on the
placenta, and the pathways affected, will help identify whether periconceptional
alcohol exposure adversely affects placental function
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Decoding Feline Xanthinuria: Identifying and Functionally Validating
the Genetic Culprit Behind an Emerging Veterinary Challenge

Kim M, Sheehy P, Velie B, Courtman N, Pritchard E, Waud B
The University of Sydney

Current evidence in yeast supports a limiting factor model in which RNA polymerase
Il abundance dictates transcription level and therefore mMRNA concentration. However,
whether metazoan cells regulate Pol Il abundance in order to control global
transcriptional activity has not been tested. We recently demonstrated the critical role
of a CRL3-ARMCS ubiquitin ligase in degrading Pol II, regulating its cellular
abundance during homeostasis. This excess Pol |l was not permitted into active
elongation, suggesting that, in contrast to yeast, human cells primarily control mRNA
transcription downstream of Pol Il abundance.
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Implications of Reproductive Seasonality in Domestic Dogs: Does
Non-Seasonal Breeding Reduce Generation Length?

Gardner C, Wade C
The University of Sydney

Domestic dogs (Canis familiaris) are usually non-seasonal breeders with births
occurring throughout the year and two oestrous cycles per year. However, two breeds,
the Baseniji and Tibetan Mastiff, are exceptional as they are seasonal breeders, with
approximately 90% of births occurring in late autumn and winter and only one oestrous
cycle per year. Since their domestication from wolves, dogs have undergone
remarkable phenotypic radiation, especially since the development of modern breeds.
We hypothesised that breeding seasonality impacts the generation length and
interbirth intervals of dogs, specifically that these would be longer in the seasonal
breeds than the non-seasonal breeds. Further, we wished to investigate the potential
implications of this in the evolutionary history of dogs, specifically whether the non-
seasonal breeds could have a greater number of generations over a given time period,
which could have implications for their response to selection and phenotypic
divergence. To investigate this, we purchased Australian registration records for the
two seasonal breeds and five non-seasonal breeds: the Cocker Spaniel, Staffordshire
Bull Terrier, Boxer, Golden Retriever and Rottweiler. These records include the date
of birth, dam and sire for each dog. We calculated the ages of the parents at the birth
of each litter as well as interbirth interval between litters from the same dam. Overall,
the seasonal and non-seasonal breeds show different patterns. The ages of the dams
and sires at the births of litters cluster around 12-month intervals for the seasonal
breeds but show one peak for the non-seasonal breeds. The median age of the dams
at the births of litters is higher in the seasonal than the non-seasonal breeds, but the
sires show the opposite trend. The seasonal and non-seasonal breeds also show
differences in the patterns of their interbirth intervals. We are working to predict the
potential effects these differences could have on the evolution and selection of these
dogs, specifically the different numbers of generations the seasonal and non-seasonal
dogs could have had over different time periods.
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Genomic Erosion in the Threatened Hihi/Stitchbird

Tan H, Rutschmann A, Shanahan D, Makan T, Ewen J, Brekke P, Santure A
University Of Auckland

Population genomic information is valuable for wildlife conservation as it provides
insights to guide effective conservation actions. In threatened species, genomic
erosion, characterised by increased inbreeding and reduced genetic diversity, is a
major concern for populations because it is associated with lower resilience. Genetic
monitoring is therefore important for establishing baseline information and informing
conservation actions such as genetic rescue. Our study species is the hihi / stitchbird
(Notiomystis cincta), a forest bird endemic to Aotearoa New Zealand. Hihi was once
widespread across the North Island but was reduced to a single island population on
Te Hauturu-o-Toi, before conservation translocation established the seven current
reintroduced populations. Past studies have found high inbreeding levels in the hihi,
but updated estimates for recent cohorts using genomic datasets are lacking. This
study aims to perform a genomic assessment of 466 hihi across three populations with
different translocation histories (Te Hauturu-o-Toi: remnant; Tiritiri Matangi: first-order
translocated; Zealandia: second-order translocated) to characterise the genetic effects
of bottlenecks. Individual low-coverage whole-genome sequences were imputed using
Beagle, and SNPs with high accuracy were used for downstream analyses. We
observed moderately high inbreeding levels across populations, and an overall
effective population size of ~500. In Zealandia, high homozygosity, measured both via
the proportion of homozygous genotypes and by runs of homozygosity in the genome
(FROH) suggest that inbreeding depression could be a threat to the population. We
observed genomic erosion in the hihi in the last 200 years that could be explained by
environmental changes and across population bottlenecks. First generation offspring
of Te Hauturu-o-Toi and Tiritiri Matangi individuals showed the lowest inbreeding and
highest genetic diversity levels, which suggests that sourcing founders from the
remnant population could minimise genomic erosion in future translocations.
Incorporating genomic monitoring of hihi populations into existing management plans
would provide valuable learnings in informing strategies to manage genomic erosion
in the hihi.
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Genomic Diversity and Pathogenicity of Banana Wilt Associated
Phytoplasmas in Papua New Guinea and the Solomon Islands

de Jager M, Chan C, Davis R, Drenth A, Carvalhais L
QAAFI, University of Queensland

Lethal yellowing of cooking banana and coconut in Papua New Guinea has resulted
in devastating losses of these crops to local growers since the early 1990s. The
disease is associated with a novel phytoplasma ‘Candidatus Phytoplasma
noviguineense’ in the Madang Province. Other closely related banana wilt associated
phytoplasmas (BWAPs) occur in different regions of PNG and the Solomon Islands.
Symptoms in banana include severe leaf wilting and necrosis of vascular tissue.
Losses are attributed to failure to produce fruit bunches, undeveloped fruit, wilting and
plant death. In coconut, yellowing of leaves that droop and lead to early nut fall and
tree mortality. The BWAPs from other regions of PNG and the Solomon Islands are
only associated with disease in banana. Many phytoplasma disease of vegetable
crops that result in vegetative malformations have been studied and effectors of these
phytoplasmas have been defined. Although several phytoplasmas associated with
lethal yellowing has been described, little research has been done regarding their
pathogenicity. Very few phytoplasma diseases of banana have been described, and
these have also received little attention. The differences in host range of the BWAPs
is also not understood. To address this, whole genome sequencing and assembly of
representatives of each BWAP was performed. Annotated genome assemblies were
used to identify putative effector genes, genes that are conserved within BWAP taxa,
and genes that can explain the host divergence among the different BWAPs.
Comparative analyses revealed a high degree of functional conservation among
phytoplasmas associated with lethal yellowing diseases, alongside lineage-specific
differences in the abundance and structural characteristics of predicted secreted
proteins between banana-only affecting BWAPs and BWAPs affecting both banana
and coconut. These differences provide a potential mechanistic basis for the observed
variation in host range. Preliminary transcriptomic analysis of infected coconut hosts
further suggests that phytoplasma infection is associated with suppression of host
defence responses, altered light sensitivity pathways, and disruption of carbohydrate
translocation. The research provides genomic resources for BWAPSs, insight into the
relatedness of different BWAPs and their similarity to other lethal yellowing
phytoplasmas, as well as an initial insight to pathogenicity of phytoplasmas associated
with lethal yellowing disease.
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Tipu Matoro - Bringing Science to Our Young People in Te Tairawhati

Kerekere T, O'Sullivan C, Jones T, Wood-Waikari J, Kennedy N, Haereroa B,
Puketapu-Watson H
University Of Otago, Christchurch

Background: In 2025, The Moko Foundation piloted the delivery of a health science
resource, targeted to rangatahi Maori (young people). The booklet was made for and
by Maori and the resource was successfully delivered in high schools. Through
partnership with Nona Te Ao and Ngati Porou Oranga, this kaupapa (programme) was
brought to Te Tairawhiti (Gisborne region), Aotearoa. The resource was developed for
high schoolers aged 15-18?, to be delivered in rural schools, beginning in April 2026.
Aim: Develop a health science booklet that is grounded in Te Ao Maori (the Maori
world), for delivery to rangatahi in the Tairawhiti region of Aotearoa. Methods: An
existing booklet delivered in Te Taitokerau (Northland) the previous year, was used as
a template. Through consultation with Ngati Porou Oranga, The Moko Foundation,
and Nona Te Ao, the themes were chosen. The themes were precision medicine, data
sovereignty, and vaping. The precision medicine section focused on research on the
SLC22A3 gene and its relationship with the uptake of metformin. Recent research from
The University of Auckland found that the rs8187715 variant significantly lowered the
efficacy of metformin for treating type 2 diabetes in animal models. This variant is
common in Pacific people. The data sovereignty section focused largely on Maori data
sovereignty in relation to genomic data. With input from scientific and cultural experts,
the content was written and then reviewed by experts and young people. Results: The
resource was based entirely from Te Ao Maori, using examples that rangatahi from Te
Tairawhiti could recognise and relate to. There are many Tairawhiti-specific references
throughout. Text was kept simple and te reo Maori (Maori language) was used
throughout. The resource also includes examples of role-model, early career
researchers from Te Tairawhiti. Conclusion: Education initiatives aimed at indigenous
rangatahi must be grounded in their culture. It requires collaboration from
stakeholders, cultural advisers and the lay public.
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Low Heritability and Cross-Trait Covariances Constrain Adaptive
Potential for Disease Resistance in a Wild Reptile (Eastern Water
Dragon - Intellagama lesueurii)

Gallagher-becker S, Strickland K, McGuigan K, Jackson N, Albery G, Mitchell A,
Frere C
The University of Queensland

Emerging infectious diseases (EIDs) are fueling declines and extinctions of wildlife
worldwide, while also imposing strong selection pressures on host populations.
Wildlife populations can respond to the threat of disease by evolving greater resistance
to infection. The capacity for adaptive responses to disease depends on the heritability
of resistance and its genetic and phenotypic associations with fithess and other traits
under selection. We investigated the evolutionary potential of a wild population of
eastern water dragons (Intellagama lesueurii) exposed to the fungal pathogen
Nannizziopsis barbatae — an emerging reptile pathogen first detected in Australia in
2013 with no known treatment. Using univariate and bivariate animal models, we
estimated the heritability of disease susceptibility and its genetic and phenotypic
correlations with fitness and morphology. We found no evidence for additive genetic
variance underlying disease susceptibility, nor for genetic correlations with fitness or
morphological traits. However, disease susceptibility was phenotypically associated
with increased reproductive success, larger body size, and greater jaw width. These
patterns are consistent with higher infection risk in dominant males, which engage
more frequently in aggressive interactions that may elevate stress and facilitate
infection. Our results suggest limited potential for an adaptive evolutionary response
against this pathogen in this population. Moreover, phenotypic associations between
disease susceptibility and fitness-related traits may further constrain evolutionary
change. These findings provide insight into host-pathogen dynamics and have
important implications for managing emerging fungal diseases in reptiles.
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The Evolution of Effective Transcriptional Silencing of Koala
Retrovirus A (KoRV-A) in the Koala Testes via the piRNA System as
Triggered by the KoRV-A Insertion in the MAP4K4 Gene

Blyton M, Yu T, Luban J, Weng Z, Theurkauf W, Chappell K
University Of Queensland

Koala retrovirus-A (KoRV-A) is believed to have spread through wild koala populations
from northern to southern Australia as an exogenous virus. It appears to primarily
infect lymphocytes, has been linked to lymphoma and leukemia in koalas and likely
causes immunosuppression through several mechanisms still under investigation.
KoRV-A has also repeatedly infected the cells of the koala germline, leading to
hundreds of unique endogenous insertions that are bi-parentally inherited but differ
between individuals and populations across the koala’s range. Further, endogenous
KoRV-A has given rise to at least 14 other exogenous subtypes (B-P) that differ in
their receptor binding domain of the envelope protein. This provides a fascinating case
study that allows us to study the transition from exogenous disease-causing virus to
degraded endogenous element in real time and investigate how host mechanisms
evolve to suppress viral activity. Previously, we found that KoRV-A is expressed in the
germ line, but unspliced genomic transcripts are processed into sense-strand PIWI-
interacting RNAs (piRNAs), which may provide an initial “innate” form of post-
transcriptional silencing. We then showed that this initial post-transcriptional response
is prevalent south of Brisbane. Whereas, in a proportion of animals north of Brisbane,
KoRV-A expression in the testes is suppressed, its promoters are methylated, and
sense and antisense piRNAs are equally abundant. These animals share a KoRV-A
provirus in the MAP4K4 gene’s 3' UTR, which produces hybrid transcripts that are
processed into antisense piRNAs and guide effective ‘adaptive’ transcriptional
silencing. The MAP4K4 insertion is under strong positive selection and is spreading
through koala populations north and west of Brisbane but is rare to the south. We are
currently investigating whether the Brisbane River is acting as a biogeographic barrier
to the spread of this favorable insertion south and its potential ramifications for koala
health and fertility.
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Causal Thinking in a Correlated World: Improving Genomic
Prediction Through SNP Selection in the Al Era

Crow T, Kainer D
The University Of Queensland/ARC CoE For Plant Success In Nature And Agriculture

Many plant breeding programs have embraced genomic prediction to accelerate crop
improvement. A central challenge in genomic prediction is the number of genetic
markers (eg. SNPs) greatly exceed the number of phenotyped individuals, reducing
accuracy. Dimensional reduction methods like linkage disequilibrium and minor allele
frequency filtering can reduce this imbalance, but they may filter out informative SNPs.
Clearly, our genomic prediction models would benefit from selecting only SNPs which
contribute to phenotype variation. Such causal SNPs would be invaluable, but the true
genetic architecture of a trait is typically unknown. To what extent can informed SNP
selection identify or approximate these causal SNPs and how does doing so affect
genomic prediction accuracy? This talk presents a conceptual framework for SNP
selection in genomic prediction, discussing how different strategies attempt to filter for
causal SNPs. We examine existing approaches spanning statistical selection using
Bayesian shrinkage and machine learning models, as well as biological selection
methods informed by GWAS signals, gene expression, functional annotations, and
variant effect prediction. We also discuss emerging directions in Al-augmented SNP
selection, where DNA foundation models, large language models, and graph-based
methods can be used to integrate many biological studies into a single SNP selection
model. Finally, we present a new approach which uses biological knowledge networks
for SNP selection. Genomic prediction accuracy will not improve by simply adding
more markers, but by using SNP selection to better reflect the underlying biology of
traits.
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Development of a Bioinformatics Platform for Gene Expression Data
and Pathway Analysis

Tseng K, Chang W
Institute for Molecular Bioscience

In recent years, the rapid advancement and widespread adoption of RNA-seq have
made it a standard approach for analyzing gene expression across various conditions
in both plant and animal researches. Despite the accessibility of sequencing services,
the effective analysis and interpretation of extensive transcriptomic data remain a
significant challenge for many experimental biologists. For example, generating
heatmaps to compare expression levels across samples, identifying differentially
expressed genes (DEGs), performing GO functional or pathway enrichment analysis,
and identifying co-expression clusters often require a baseline proficiency in
bioinformatics or the ability to write custom scripts. This technical barrier frequently
needs external computational support, slowing down the pace of biological discovery.
To address these challenges, this study develops a comprehensive and user-friendly
web-based visualization system designed specifically for researchers without
extensive programming expertise. Our platform integrates genomic data from over 100
commonly studied animal and plant species. By simply creating an account and
uploading gene expression matrices, users can perform a suite of sophisticated
analyses including gene annotation directly through the web interface. The core
functions of our platform include automated DEG identification, interactive heatmap
visualization, and streamlined Gene Ontology (GO) and Kyoto Encyclopedia of Genes
and Genomes (KEGG) pathway enrichment analyses. Furthermore, it supports
advanced modules for co-expression network analysis, allowing users to uncover
complex regulatory relationships within their datasets. By providing a centralized, high-
performance computing environment with an intuitive graphical user interface (GUI),
this platform significantly lowers the threshold for transcriptomic analysis, helping
biologists to focus on biological interpretation rather than data processing. Currently,
the platform is freely available at https://expathtool.itps.ncku.edu.tw/
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Improving Elite Germplasm: Genomic Routes to Climate Resilience
in Grapevine

Whibley A, Liau Y, Hill A, Vanga B, Wante S, Corbett M, Bradley E, Lizamore D
Bragato Research Institute

Grapevine is a clonally propagated crop in which varietal identity is linked both to
genotype and to market value. One variety, Sauvignon blanc, dominates New
Zealand’s $2.1 billion NZD wine industry, accounting for over 85% of New Zealand’s
wine exports. These vines derive from a small number of recent importation events
and the amount of standing clonal variation is minimal. This genetic uniformity
presents a significant vulnerability to pests, diseases, and environmental challenges.
At the same time, our capacity to resolve, analyse and manipulate genomic and
epigenetic variants, and to link these to biological function is accelerating rapidly, with
new sequencing technologies, bioinformatics algorithms and the growing integration
of Al-informed models and datasets. How can we best leverage these tools to
generate climate-resilient, improved grapevine germplasm? Co-funded by
government and industry, the Sauvignon blanc improvement programme (SB2.0) has
set out to generate a novel clonal diversity collection as a source of modified
germplasm with stable, heritable variation. This approach avoids restricted genetic
technologies and is instead designed to harness endogenous transposable elements
and their propensity to mobilise under conditions of temperature or chemical stress.
New plants are obtained following somatic embryogenesis with carefully calibrated
treatments to introduce new genomic variation, and these are characterized at scale
using genetic, epigenetic and phenotypic screening. To support this, we have built
genomic resources, including a telomere-to-telomere phased diploid genome
assembly and analysis pipelines to underpin the identification of novel somatic and
epigenetic variation, leveraging the Oxford Nanopore Technologies PromethlON
sequencing platform. In parallel with SB2.0, we continue to explore complementary
routes to improved vines. These include breeding disease-resistant varieties via
backcrossing, enabled by genomics resources tailored to commercially important New
Zealand clones. We also aim to build capability for a future where the integration of
targeted genomic changes may be legislatively permitted and socially accepted.
Across all these approaches the preservation and propagation of new elite germplasm
is an important component that is often overlooked and presents a technical
bottleneck. Novel resources generated through our analysis of SB2.0 somaclones may
provide insights to the mechanisms of somatic embryogenesis and mutational
instability that may offer solutions to this challenge.
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The Genetics of Resistance to the Plant Disease Myrtle Rust:
Applications in Conservation and Restoration

Bragg J
Botanic Gardens Of Sydney

Myrtle rust is a plant disease that affects species in the family Myrtaceae. It is caused
by a fungal pathogen, Austropuccinia psidii, and arrived in Australia around 2010.
Since then, myrtle rust has had significant impacts on Australian Myrtaceae, and
several dozen species face significant declines. We are doing research to look for
genetic markers of resistance in several species, with the aim of developing tools to
help promote resistance in populations that are established for conservation or
restoration. This talk will provide a broad overview of several large collaborative
projects that are finding markers for resistance, testing their performance under field
conditions, and examining choices for efficient and effective deployment in real world
management scenarios. A large number of collaborators and project partners will be
credited during the presentation.
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Divergent Functions of Fetal Membranes and Genomic Structural
Variants Underpin the Evolution of Oviparity and Viviparity in a
Reproductively Bimodal Skink, Lerista bougainvillii

Martin R, Card D, Hodgson M, Pathirana D, Edwards S, Grueber C, Whittington C
Macquarie University

Viviparity (live birth) has evolved repeatedly from oviparity (egg-laying) across
vertebrates, yet the genomic mechanisms underlying these transitions remain poorly
resolved. To address this issue, we leverage the exceptionally rare reproductive
bimodality of the Southeastern slider Lerista bougainvilli—a species of lizard that
includes oviparous and viviparous populations, as well as a population with a
reproductive mode intermediate to oviparity and viviparity (hereafter, transitional). Our
study took a pangenomic approach to elucidate how gene regulation and genomic
structural variation influences physiological processes that shift during evolutionary
transitions between reproductive modes. With this approach our study represents
several firsts in squamate biology and/or reproductive mode evolution including—1)
the first association between structural genomic variation and the evolution of
reproductive modes, 2) the first time the transitional form is shown to be a true
genotypic intermediate, and 3) the first evidence that the squamate yolk-sac
contributes to extending gestation length during viviparous pregnancy. This talk also
discusses how deleterious variants (e.g. internal stop codons) and structural variants
may support divergent immunological and calcium transport demands of oviparous,
transitional and viviparous development. Finally, we discuss a set of over 100 genes
that are hotspots for structural variants across the species. These genes are
disproportionately linked to pregnancy, fertility, and embryonic development,
suggesting repeated structural modification of a shared reproductive toolkit across
oviparous, viviparous and transitional populations contributes to the diversification of
reproductive modes.
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Complex Genomic Structural Variation Underlies Climate Adaptation
Across Eucalyptus Species

Zhuang Z, Ferguson S, Mackinnon M, Burley J, Murray K, Borevitz J, Jones A
Australian National University

Climate change threatens global natural forest ecosystems, however, our limited
understanding of adaptive genomic variation in wild forest trees restricts our ability to
address this threat. Eucalyptus species likely harbour many climate adaptive alleles
considering their long-standing evolutionary success across the Australian continent.
However, their often complex genomic variation and the adaptive implications of these
variations remain undercharacterised. Here, we present a comprehensive pangenome
analysis of a naturally evolving tree species, Eucalyptus viminalis, performed using
haplotype-resolved genomes and population-level long-read sequencing of samples
spanning the species' natural distribution. We discovered complex and simple
structural variants (SVs), which together doubled the length of a single haploid
genome (530 Mbp haploid to 1.1 Gbp pan-genome). Landscape genomic analyses
with SVs and continental-scale climate data identified CHILL1, a 400-kb cold-
adaptation locus underlined by complex genomic structural variation. Whole-genome
short-read data of 434 accessions across three species (E. viminalis, E. dalrympleana,
E. rubida) validated the cross-species effects of CHILL1, outperforming species
classification at predicting cold adaptation. These findings demonstrate that wild tree
populations can harbour critical adaptive alleles within and across species that can be
harnessed to not only better understand functional genomics in forest trees but also
expedite climate-informed restoration programs for forests in the future.
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Genomic Insights into Admixture and Management of Southern
Koala Populations

Schraven A, Burke da Silva K, Gates K, Silver L, McLennan E, Beaman J, West C,
Belov K, Saltre F, Beheregaray L, Bradshaw C, Hogg C
The University Of Sydney

Southern koala populations have been shaped by severe historical bottlenecks
resulting in genomic erosion in some regions, particularly Kangaroo Island (Kl). While
translocations have been proposed as a potential tool to restore genomic diversity in
southern populations, empirical genomic assessments of koala translocations remain
limited. The objective of this study was to investigate the genomic consequences of
captive breeding between genetically differentiated koalas from wild southern
populations, and to assess whether this approach may inform future conservation
strategies for KI. We present a two-part genomic investigation aimed at informing
conservation decision-making for southern koala populations, with a particular focus
on evaluating the feasibility of future translocations to KI. First, we first characterised
the genomic status of southern koala populations located in Victoria and South
Australia using whole-genome sequencing data. This analysis applied standard
genetic Essential Biodiversity Variable (EBVs), including genetic differentiation,
diversity, inbreeding, and effective population size. We then assessed patterns of
genomic admixture within Cleland Wildlife Park captive population, which was
established through the admixture of individuals from multiple wild Victoria and South
Australia koala populations. We quantified genomic diversity and inbreeding in hybrid
offspring (n = 5) relative to their parental source populations and further contextualised
these genomic patterns through comparison with a wild, genetically admixed
population located in NSW. Finally, we consider the implications of our results for
conservation management by evaluating whether translocations involving South
Australian mainland individuals alone will be sufficient to alleviate genomic erosion
within the Kl koala population. This assessment informs whether such approach could
reduce the need for future interstate translocations.
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Streptomycin Resistance Mutations Are Predicted to Be Highly
Prevalent and Evolvable Across Diverse Bacterial Lineages

Ngo L, Engelstaedter J, Letten A
University of Queensland

Antimicrobial resistance in bacteria is an evolutionary response to antimicrobial
exposure. Addressing this challenge therefore requires not only documenting existing
resistance but also proactively understanding and anticipating its evolutionary
development. Evolvability—the capacity of a biological system to generate heritable
variation and adapt to selective pressures—provides a useful framework for achieving
this goal. Here, we apply this framework to streptomycin, the first aminoglycoside
antibiotic used clinically, where resistance predominantly occurs through mutations in
genes coding the S12 ribosomal protein (rpsL) and the 16S rRNA (rrs). We applied a
computational pipeline to assess the pattern of streptomycin resistance across the
bacterial tree of life. Using a curated panel of eight high-confidence rpsL mutations
and four rrs mutations, we screened over 20,000 bacterial genomes spanning diverse
clades. We assessed both intrinsic resistance, where resistance-associated variants
are already present, and evolvability, defined by codon-level accessibility to
resistance-conferring mutations via single-nucleotide substitutions. We found that
approximately 7% of bacterial species intrinsically harbor rpsL resistance variants, with
a wide taxonomic distribution but notable enrichment within Alphaproteobacteria.
Furthermore, most bacterial species can readily acquire the rpsL-resistant mutations,
indicating limited genetic constraints on future resistance evolution. By integrating
observed resistance-associated variants with codon-level mutational accessibility
across bacterial diversity, our analysis provides a global view of the streptomycin
resistance mutational landscape and generates testable predictions for future
research.



40

Streptomycin Resistance Mutations Are Predicted to Be Highly
Prevalent and Evolvable Across Diverse Bacterial Lineages

Ngo L, Engelstaedter J, Letten A
University of Queensland

Antimicrobial resistance in bacteria is an evolutionary response to antimicrobial
exposure. Addressing this challenge therefore requires not only documenting existing
resistance but also proactively understanding and anticipating its evolutionary
development. Evolvability—the capacity of a biological system to generate heritable
variation and adapt to selective pressures—provides a useful framework for achieving
this goal. Here, we apply this framework to streptomycin, the first aminoglycoside
antibiotic used clinically, where resistance predominantly occurs through mutations in
genes coding the S12 ribosomal protein (rpsL) and the 16S rRNA (rrs). We applied a
computational pipeline to assess the pattern of streptomycin resistance across the
bacterial tree of life. Using a curated panel of eight high-confidence rpsL mutations
and four rrs mutations, we screened over 20,000 bacterial genomes spanning diverse
clades. We assessed both intrinsic resistance, where resistance-associated variants
are already present, and evolvability, defined by codon-level accessibility to
resistance-conferring mutations via single-nucleotide substitutions. We found that
approximately 7% of bacterial species intrinsically harbor rpsL resistance variants, with
a wide taxonomic distribution but notable enrichment within Alphaproteobacteria.
Furthermore, most bacterial species can readily acquire the rpsL-resistant mutations,
indicating limited genetic constraints on future resistance evolution. By integrating
observed resistance-associated variants with codon-level mutational accessibility
across bacterial diversity, our analysis provides a global view of the streptomycin
resistance mutational landscape and generates testable predictions for future
research.
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Genetic Health in the Last Remnant Population of the Armoured Mist
Frog (Mosleyia lorica) in the Australian Wet Tropics, and Projections
for Managing a Reintroduced Population

Bail N, Hoskin C
James Cook University

Managing genetic diversity and inbreeding can substantially reduce extinction risk for
threatened species. However, genetic management is difficult when a species has
only one remaining population, because gene flow from other populations is
impossible. This is the case for the Critically Endangered Armoured Mist Frog
(Mosleyia lorica), which was reduced to a lone remnant population following chytrid
disease impacts around 1990. This remnant population was rediscovered in 2008, and
the establishment of a second wild population followed. Using samples from 61
individuals collected during the rediscovery and subsequent reintroduction, we
performed an assessment of genetic health, including genetic diversity, inbreeding,
effective population size (Ne), close family relationships, and genetic connectivity. We
also made testable predictions about future genetic loss in the remnant and
reintroduced population. Our analyses included a ‘SNP-only’ dataset (5,483 SNPs)
suited to Ne and connectivity analyses, and an ‘all-sites’ dataset (933,336 sites
including 3,407 SNPs) suited to estimating heterozygosity. We found that the remnant
population is panmictic, underscored by the presence of second-degree relationships
between individuals collected 5 years and 2 km apart. Ne was estimated between 200
and 400 depending on the method used, compared to an estimated census size of
350. We detected a small (<10%) reduction in genetic diversity between 2008 and
2013-2014. Population-wide inbreeding was low (F = 0.004) but varied among
individuals (F = 0.143 to 0.136; where 0 is the median for the population). These
results correspond to moderate genetic health in the remnant population but a small
effective population size and evidence for ongoing loss of genetic diversity. We project
it will take between 40 and 90 generations for the remnant population to experience a
harmful 10% increase in inbreeding, but only 15 generations for the same to occur in
the much smaller reintroduced population. As such, the reintroduced population will
require regular ‘top-ups’ of genetic diversity through augmented gene flow. We provide
guidelines for determining the size and regularity of these ‘top-ups’. The most
important conservation action for the species and its genetic health is to maintain
population sizes, which is best achieved by prohibiting public access to the small area
it inhabits. This case study reflects ‘best-practice’ for genetic health assessments and
provides conservation guidelines for a Critically Endangered species. In doing so, it
also highlights key issues for species with single remnant populations.
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Shifts in the Microbial Diversity and Genomic Characteristics Across
an Intertidal Hot Spring Ecosystem

Patantis G, Bowerman K, Hugenholtz P, Evans P
Australian Centre for Ecogenomics

Intertidal hot springs represent rare and understudied ecosystems resulting from a
combination of constant geothermal and dynamic marine source influences. In
addition to experiencing the strong environmental fluctuations, these systems provide
mixed physicochemical conditions that shape microbial communities with unique
features. In this study, the microbial community diversity and their metabolic
capabilities of the intertidal gradient of Kalinda Hot Spring, Indonesia were investigated
using 16S rRNA amplicon and high through put sequencing respectively in several
samples (n = 32). These samples represented four distinct zones (I-1V) and included
microbial mats, sediments, bulk water and seaweeds. Alpha diversity varied across
sample types and zones, with consistently less diversity observed in hot spring-
influenced zones (Zones I-1ll) compared to the control zone (Zone IV) which was
outside the influence of the springs. Community composition exhibited clear spatial
trends along the gradient, with the relative abundance of Pseudomonadota in water
samples decreasing from Zone | to Zone lll, while Cyanobacteriota showed the
opposite pattern. Similar trends were also observed in sediment and seaweed
samples from Zones Il and lll. When correlated with water physiochemical
characteristics, such as dissolved oxygen, nitrite, nitrate, ammonia, magnesium, and
chloride, the microbial diversity associated with seaweeds was altered. Suggesting
that hot spring water imposes greater selective pressure on seaweed-associated
communities than on those in water or sediments. Furthermore, Spearman correlation
analysis revealed that several bacterial phyla were significantly associated with
specific zones, sample types, and environmental metadata. Chloroflexota,
Armatimonadota, Acidobacteriota, Patescibacteria, Deinococcota, and Bacteroidota
were positively correlated with Zone |, whereas Pseudomonadota and
Campylobacterota were negatively correlated. For the Armatimonadota and
Acidobacteriota species in Zone |, they were significantly influenced by sample types
for both mat type and water, higher temperature, ammonia, and manganese
concentrations, as well as lower pH, salinity, sodium, magnesium, and calcium levels.
Metagenomic functional analyses revealed seaweed-associated microbial
communities from hot spring zones Il and Ill possessed higher abundance of both salt-
in and salt-out (ectoine) genes, as well as genes involved in mineral transport (iron,
copper, manganese). These indicate that seaweed-associated microbial communities
have adapted to temporal salinity fluctuations by dynamically switching between salt-
in and salt-out strategies, while simultaneously coping with mineral stress through
enhanced high-affinity metal uptake and regulated metal homeostasis. Overall, these
findings demonstrate that intertidal hot spring activity substantially shapes the diversity
composition and functional adaptation of surrounding microbial communities.
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Contrasting Outcomes of Hybridisation with Introduced Species and
Implications for a Warming World

Howitt S, Berry A, Sherman C, Ellis R, Bierne N, Popovic |, Riginos C
The University of Queensland

Anthropogenic activity is rapidly changing the landscapes and conditions in which
species exist. Additionally, it is reshaping species interactions, altering connectivity
both locally and globally, bringing species into contact that may have otherwise
remained separated. Subsequently, species face an increasing need for rapid
adaptation to novel environments, whilst also facing an influx of genetic material if they
interbreed with introduced species. Hybridisation can facilitate rapid genetic change
by reshuffling the genome to generate new, potentially adaptive combinations, or
transferring beneficial genetic material through adaptive introgression. Studying the
outcome of established native-introduced hybrid zones can help us understand how
selection shapes the impacts on native species, and the adaptation and spread of
introduced species. Australian Mytilus mussels include both native and two introduced
European lineages, forming two distinct regions of native-introduced admixture. Here,
we leverage these populations of admixed Australian Mytilus to test if selection has
influenced introgression patterns differently in different genetic backgrounds. We
characterised genomic variation and compare patterns of introduced and native
ancestry using SNP array genotyping and scans for local ancestry, diversity and
differentiation. To try and disentangle the effect of parental ancestry and environment,
we phenotype hybrid mussels for thermal tolerance and conduct a genome wide
association study to test for a genetic basis of thermal tolerance. We find extensive
admixture, and no non-hybrid, parental individuals in admixed populations.
Furthermore, we find contrasting proportions of native and introduced ancestry
between hybrid zones and few differentiated genomic regions enriched for parent
ancestry. Our findings suggest that hybridisation is extensive, yet differences between
two fully admixed populations indicate unique signals of selection and non-parallel
adaptation following introduction and hybridisation.
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The Search for a Vector of Horizontal Gene Transfer in Fungi

Urquhart A
University of Melbourne

Horizontal gene transfer (HGT) is well established as an evolutionary force in
prokaryotes, where it notably drives the spread of antibiotic resistance. In eukaryotes,
however, the significance of HGT has long remained controversial. Genomic studies
are uncovering increasing evidence of gene transfer between fungal species
separated by hundreds of millions of years of evolution. However, it has remained
unclear whether these events are isolated chance occurrences or whether active
vectors exist to mediate gene exchange between eukaryotic species, as in
prokaryotes. Here, we show that giant transposable elements, which we call Starships,
can mediate active horizontal gene transfer between distantly related fungal species.
In simple co-culture experiments, we observed repeated Starship transfer between
two fungal species, Paecilomyces variotii and Aspergillus fumigatus. Using whole-
genome sequencing, we confirmed that only Starship DNA was precisely transferred,
ruling out alternative explanations such as random uptake of exogenous DNA or
hybridization. The transferred Starship elements totalled 500 kilobases in length,
comparable to the size of some fungal chromosomes, and mobilized approximately
150 cargo genes with diverse biological functions. One transferred Starship carried
genes conferring metal resistance, and following transfer, the recipient strain acquired
a metal-resistant phenotype. This system provides a tractable model for investigating
the detailed mechanism of Starship-mediated transfer. Beyond these experimental
results, bioinformatic analyses suggest that Starship-mediated HGT is a widespread
and recurrent natural phenomenon across filamentous fungi, including many plant
pathogens. In several cases, these HGT events carry known plant pathogenicity
genes, suggesting that Starships are a major mechanism driving the transfer of
pathogenicity-related genes between fungal pathogens. Taken together, these
findings identify Starship-mediated horizontal transfer as a key force in fungal
evolution.
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A Tale of Two Giant Viruses: Diverse Strategies of Latent Infection
in Distinct Eukaryotic Hosts

Craig R, Erazo-Garcia M, Sheyn U, Aylward F, Duchene C, Martinho C, Haas F,
Coelho S
Univerisity Of Melbourne

Giant viruses infect a diverse array of protists, algae and invertebrates, and have
virions of up to 1.5 ym with genome sizes reaching 2.5 Mb, comparable to many
bacteria. They frequently carry genes once thought to be hallmarks of eukaryotes,
blurring the line between viruses and cellular organisms. Two decades of research
have established that giant viruses have lytic life cycles: infection quickly results in cell
lysis and the release of virions, which can be instrumental in shaping the dynamics of
algal blooms. Here, | will present two cases that overturn this dogma, demonstrating
that giant viruses can possess latent life cycles. In the model unicellular green alga
Chlamydomonas and multicellular brown alga Ectocarpus, giant viruses actively
integrate into the genomes of their hosts and enter a dormant state. | show that the
integration mechanisms evolved independently and rely on distinct enzymes that were
captured by the viruses. In the green alga, the 617 kb genome of Punuivirus integrates
via a DD(E/D)-type integrase that is distantly related to the integration domains of
retroviruses and LTR retrotransposons. The integrase gene was likely captured from
a virophage-like virus, which are hyper-parasites of giant viruses. In the brown alga,
Phaeovirus genomes integrate via a tyrosine recombinase that may have been
captured more than 400 million years ago, suggesting an ancient evolution of latency
that predates the emergence of brown algal multicellularity. In both species,
transcription from the integrated giant viruses initiates viral activation, ultimately
transforming cells into “virus factories” that produce virions. In the case of brown algae,
the viral life cycle is intricately linked to that of its host, with viral reactivation specifically
occurring in specialised organs that produce gametes. Virion release coincides with
gamete spawning and viruses infect cell wall-less gametes and integrate into their
genomes, where they then lie dormant throughout development of the multicellular
alga. The discovery of latency in giant viruses may have important implications for
eukaryote evolution, with the integration of viruses carrying hundreds of genes
presenting a powerful mechanism for horizontal gene transfer.
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Genomic Evidence of Cryptic Species and Habitat Specialization in
the Brooding Coral Seriatopora hystrix Along the Great Barrier Reef

Byrne |, Popovic |, Ishida H, Riginos C
University of Queensland

Identifying differences in environmental adaptations among and within species is
fundamental to understanding ecological and evolutionary processes. Corals are
habitat-forming organisms integral to reef ecosystem functioning and present excellent
systems to study such adaptations. Genomic studies increasingly reveal that many
coral taxa are comprised of morphologically indistinguishable yet genetically distinct
species occurring across diverse habitats in sympatry. There is also evidence that
these cryptic coral species may be specialised to distinct environmental niches,
suggesting potential for differential adaptive responses to changing ocean conditions.
However, investigations of cryptic coral diversity have predominantly focused on well-
studied broadcast spawning genera such as Acropora, with comparatively little
attention given to brooding corals despite greater opportunities for local adaptation in
the context of limited dispersal and gene flow. This study aims to investigate the
genomic basis of cryptic diversity and local adaptation in brooding corals across
environmental gradients of the Great Barrier Reef (GBR). To do this, we sampled
corals within the species complex Seriatopora hystrix along an expansive latitudinal
gradient of the GBR. We employed low-coverage whole-genome sequencing to
assess genome-wide variation and divergence within and among putative cryptic
species. Our analyses of over 100,000 single-nucleotide polymorphisms revealed at
least three distinct genetic lineages, with two co-occurring in sympatry at several
sampling locations, implicating reproductive isolation. Within each taxon, we further
identified genetically distinct populations associated with specific depths, habitat
types, and reef locations, suggesting fine-scale local adaptation. Identifying candidate
genes under environmental selection using genotype-environment association
analyses and examining symbiont community composition across the three distinct
taxa will provide further insight into the functional basis of genomic divergence. As
coral reefs face increasing threats from climate change, our results highlight the
importance of recognizing evolutionarily distinct and differentially adapted coral
lineages, with implications for protected area design and restoration initiatives.
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Computational Resolution of the Sea Snake Chemosensory
Genome: Phylogenomic Reconstruction of Adaptations Following
Rapid Marine Transition

Trim B, Ludington A, Sanders K
Adelaide University

The marine transition of Hydrophis sea snakes (~9—18 Mya) represents one of themost
extreme sensory reorganisations in vertebrate history. Seawater rendered
theterrestrial main olfactory system largely obsolete, imposing strong selective
pressureon the vomeronasal system and its molecular effectors — vomeronasal type-
2receptors (V2Rs), which detect waterborne peptide cues critical for foraging and
materecognition. Published V2R estimates across Hydrophis span two orders
ofmagnitude, with studies variously inferring repertoire expansion and contraction.W
e demonstrate that assembly quality is the primary driver of this conflict: V2R lociform
large tandemly-duplicated arrays with high paralogous sequence similarity
onchromosome 2 and the Z sex chromosome, an architecture that causes repeat-
inducedcollapse, chimeric scaffold formation, and cross-chromosomal misassignment
instandard assemblies. W e identified that mis-alignments and structural assembly
errorswere found throughout the Hydrophis subfamily. As proof of concept,
wereassembled H. major using a parameter-sensitive, statistical approach.
BUSCOcompleteness increased from 96.0% to 99.24%, error rate fell 21%, and
duplicationrate halved. V2R copy number on chromosome 2 increased genome-wide
from~1,400 (the prior best estimate across the genus) to 2,370 — an increase
attributableexclusively to improved structural resolution.Building on this, we are: (i)
generating chromosome-scale assemblies for fiveHydrophis species and two
terrestrial elapid outgroups via an automated, modularNextflow DSL2 pipeline; (ii)
constructing a standardised, layered V2R annotationcatalogue combining structural
gene models, RNA and protein expression evidence,probabilistic (profile hidden
Markov models), and search methods to accuratelyquantify the gene family; (iii)
modelling V2R gene family dynamics using birth-deathmodels and novel tree
reconciliation methods, PAML branch-site tests for positiveselection, and intersecting
L TR annotations and SV s with V2R copy numbervariation.Extending this framework
across five Hydrophis species and terrestrial outgroups, wefind that Hydrophis has
undergone a genuine, lineage-specific expansion of the V2Rrepertoire relative to
terrestrial elapids — an expansion obscured in prior assembliesand therefore missed
by previous comparative studies. This expansion ismechanistically explained by
elevated L TR retrotransposon density at V2R loci,consistent with TE-mediated
tandem array duplication as the genomic engine drivingcopy-number gain. Critically,
this signal is specific to Hydrophis and is not recoveredin the co-occurring marine
genus Aipysurus, suggesting that L TR-driven V2Ramplification was not a general
consequence of marine adaptation in elapids, but alineage-specific genomic
innovation that may have facilitated the exceptional speciesradiation of Hydrophis.
These findings underscore the broader importance ofrevisiting older genomic
resources for non-model organisms, where assembly artefactshave systematically
misdirected evolutionary inference.
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Wommunology: Divergent Transcriptional Responses to Innate
Immune Stimulation in the Bare Nosed Wombat Fibroblasts

Campbell L, Pagliarani S
University of Sydney

Little is known about how marsupial cells sense and respond to pathogens. To address
this gap, we established mixed primary cell cultures from tracheal explants of the bare-
nosed wombat (Vombatus ursinus) and analysed innate immune pattern recognition
receptor (PRR) activation using RNA-sequencing. Cells from three male individuals
were stimulated with lipopolysaccharide (LPS; bacterial), Polyinosinic: polycytidylic
acid (poly I:C; viral RNA mimic), poly(deoxyadenylic-deoxythymidylic) acid sodium salt
(poly (dA:dT); viral DNA mimic), and zymosan (fungal). RNA was collected at 0, 12,
and 24 hours post-stimulation. Transcriptomic analysis revealed an unexpected and
currently undocumented shared proliferative response across all stimulations,
characterised by broad cell cycle upregulation across all timepoints and treatments. In
alignment with eutherian responses, poly (dA:dT) additionally activated a cGAS-
STING/IFN-B cascade. Surprisingly, poly I:C stimulation drove translational shutdown
rather than canonical antiviral signalling, diverging substantially from responses
documented in eutherian mammals, avian and reptilian cells. Cell cycle dynamics are
being further validated by flow cytometry, with cross-species comparisons underway
to contextualise these findings within a broader marsupial and eutherian framework.
These results provide the first transcriptomic dataset of PRR-driven innate immune
responses in marsupial airway cells, revealing both conserved and lineage-specific
features of pathogen recognition with implications for our understanding of PRR
pathway evolution beyond eutherian mammals.
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More Loci, Better Resolution, and Finally Australian:Developing the
First Rice NAM Population to Incorporate Australian Varieties for
Complex Trait Dissection

Quilloy F, Vinarao R, Pround C, Nguyen T, Daygon D, Fukai S, Mitchell J
Fergie Ann Quilloy

Complex agronomic traits in rice are controlled by many genetic loci, however
dissection is often constrained in bi-parental mapping populations by limited
recombination and narrow genetic diversity, and in diversity sets by spurious
associations arising from cryptic relatedness. To overcome these limitations, we
developed the first rice nested association mapping (NAM) population to incorporate
Australian varieties, resulting in a structured IRAT109 NAM population of 422
recombinant inbred lines by crossing the upland tropical japonica IRAT109 with three
genetically diverse japonica donors, including the Australian rice variety Langi and
breeding line RL11, alongside Norin PL8. Analyses of population structure, kinship,
and linkage disequilibrium (LD) revealed clear stratification, rapid LD decay, and broad
allelic diversity, confirming sufficient genetic diversity for dissecting complex traits. For
days to heading (DTH) and plant height (PH), the NAM population using multi-locus
GWAS models outperformed linkage mapping in biparental populations. The NAM (1)
identified nine additional loci not detected in biparental populations, (2) improved
mapping resolution, narrowing intervals by up to 6.3 Mb, and (3) identified ten QTL co-
localizing with known genes underlying the target traits. These results demonstrate
that the IRAT109 NAM population represents a powerful and novel genomic resource
for high-resolution genetic mapping and locus discovery for complex traits in rice. The
development of this population addresses a notable gap in whole genome sequencing
and genetic studies within Australian rice breeding, with broad relevance to programs
targeting stress resilience and productivity in temperate environments.
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Embryonic Transcriptome Reveals Timing of Digestive, Sensory,
and Morphological Development in Seahorses

Eager B, Van Dyke J, Dowland S, Skalkos Z, Remnant E, Whittington C
The University Of Sydney

Seahorses exhibit distinctive morphology, behaviour and most famously, male
pregnancy, in which fertilised eggs develop within a paternal brood pouch until fully
formed neonates are released. In this study we investigated the gene expression
changes that occur during embryonic development in the pot-bellied seahorse,
Hippocampus abdominalis, to shed light on the fundamental biology of seahorse
development. Using whole-transcriptome mRNA sequencing combined with
differential gene expression analysis, and gene ontology (GO) enrichment, with
quantitative real-time PCR validation, we examined gene expression across three
stages of embryonic development. Genes encoding digestive enzymes, such as
chymotrypsin and acidic chitinase, show significant upregulation as the embryos
develop, suggesting maturation of digestive capacity prior to birth. Sensory-related
genes, including alpha-tectorin, important for balance and orientation, exhibit high
expression in embryos but reduce sharply in neonates, suggesting early sensory
system development. Metabolic processes such as glycolysis and gluconeogenesis
are enriched in late-stage embryos, suggesting that energy regulation plays a critical
role during development. Several astacin metalloproteases (patristacin, nephrosin,
and three astacins) show increasing expression throughout development, while the
gene for high choriolytic enzyme shows a marked decrease throughout development,
consistent with a role in hatching. These findings provide new insights into the timing
of molecular events during seahorse embryonic development, and offer a basis for
future research into the evolutionary adaptations of the Syngnathidae family. Our
findings contribute to a broader understanding of seahorse biology, offering a
foundation for comparative transcriptomic studies with other teleosts and laying the
groundwork for functional analyses of key developmental genes.
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Linking Parasite Burden, Inmune Response, and Genetic Variation
in Australian Thoroughbred Horses

Wronka Z, D Velie B, Slapeta J
Equine Genetics and Genomics group, School of Life and Environmental Sciences,
University Of Sydney

The Thoroughbred industry is one of the largest livestock sectors in Australia, involving
many animals and representing substantial financial investments. Despite extensive
resources and growing concerns about industry sustainability, the industry faces a
significant challenge in gastrointestinal parasites, as they are known to lead to poor
growth, reduced body condition, and clinical diseases. Currently, parasite control
typically relies on routine blanket treatments, in which all horses are systematically
treated regardless of their physical condition. This has resulted in growing anthelmintic
resistance in Thoroughbred horses, with treatments rapidly becoming ineffective and
concerns being raised about the long-term sustainability of parasite control strategies.
Consequently, there is a growing need to explore new strategies for sustainable
parasite management throughout the Thoroughbred breeding and racing industry. As
such, the goal of this project is to investigate the relationship between gastrointestinal
nematode burden and genetic variation in a population of Australian Thoroughbred
horses. More precisely, this project aims to identify genetic variants associated with
high or low parasite burden utilizing a novel phenotyping approach that combines
faecal egg counts (FEC) and serological testing. Faecal and blood samples were
collected from a cohort of 250 Australian Thoroughbreds from a single stud farm.
Faecal samples were analysed using the McMaster technique to estimate FEC;
however, egg counts do not always accurately reflect parasite burden. Therefore,
blood samples were also processed for serological testing to assess the presence of
antibodies against nematodes, providing an indirect measure of larval accumulation.
Using the phenotypic data, a subset of horses will be selected through a case-control
design focused on phenotypic extremes, classifying the horses as either high or low
for parasite burden. The selected horses will be genotyped on a high-density equine
array (670,000+ SNV). Genome-wide association analysis will be conducted using a
principal component approach to statistically assess associations between genetic
markers and parasite burden indicators. Phenotypic analyses are currently in progress
and preliminary genomic results are expected soon and will be presented at the
conference. Integrating phenotypic and genetic data could support the development
of more targeted parasite control strategies, limiting the spread of drug resistance in
Thoroughbreds. Furthermore, the findings may be applicable to other livestock species
facing similar parasite challenges.
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Genomic Signatures of Vulnerability and Resilience Across
Australian Plants

Mcmaster E
University Of Sydney / Botanic Gardens Of Sydney

Genetic diversity and connectivity shape species’ ability to adapt to environmental
change, yet these metrics remain poorly quantified across most plants. Genomic
Essential Biodiversity Variables (EBVs) offer standardized measures of population
genetic health and provide new opportunities to assess vulnerability and guide
conservation. In this study, | analyze reduced-representation sequencing data for over
100 Australian plant species to quantify EBVs, including allelic richness,
heterozygosity, inbreeding, population structure, connectivity, and hybridization. |
combine these genomic metrics with ecological traits, geographic ranges,
phylogenetic relationships, and threat status to explore patterns of vulnerability and
resilience across taxa. | fit statistical models that account for species- and phylogeny-
level effects to examine how EBVs relate to ecological, evolutionary, and geographic
factors. This approach will identify species and populations with hidden genetic risks,
as well as taxa that are genetically robust but threatened by external pressures. By
linking genomic, ecological, and evolutionary data, this study provides a framework to
prioritize monitoring, management, and conservation interventions, demonstrating
how genomic EBVs can inform proactive, evidence-based strategies for preserving
Australia’s plant biodiversity.
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Phylogenomic Analysis of Cockatoos (Psittaciformes, Cacatuidae)
to Estimate Relationships, Evolutionary Timescale, and Gene Flow:
Preliminary Results

Shade T, Nguyen J, Ho S, Lott M
University Of Sydney

Cockatoos (Psittaciformes, Cacatuidae) are a parrot family that are mainly found
throughout Australasia. There are 22 currently accepted species, several with
extensive phenotypic variation and subspecies across wide distributions. Cockatoo
taxonomy has been historically largely based on morphological data, but recent
advances in DNA sequencing methods and analysis have brought many of these
morphology-based classifications into question. This is particularly prevalent at the
subspecies level, with conflict around the taxonomic status and phylogenetic position
of several subspecies. Additionally, some subspecies are poorly studied or unstudied,
with their phylogenetic relationships, level of genetic divergence and gene flow
unknown. In light of these taxonomic uncertainties, we aim to analyse whole-genome
sequences from all 37 Australian and South-east Asian cockatoo subspecies to
resolve their evolutionary relationships, reconstruct the evolutionary timescale of the
family, and characterise and quantify gene flow between subspecies lineages. These
results will provide a robust phylogenetic framework for understanding cockatoo
taxonomic relationships, evolution, and ecology, and for informing conservation
interventions to manage threats to these birds.
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Automatic Reference Genome Assembly for Australian Species

Tims A, Connolly K, Marshall E, Tung J, Phippard L, Christiansen J, Richmond S,
Ward N, Harrop T
The University Of Melbourne

Reference genomes underpin modern genetics, biodiversity research and primary
industries. However, generating assemblies and annotations remains technically
complex and computationally demanding. To address this, we developed national
infrastructure for automated reference genome assembly and annotation for
Australian species. Our pipeline provides standardised workflows for eukaryotic
genome assembly and annotation, designed to operate at scale on Australia’s National
Research Infrastructure. It integrates community best-practice and was developed in
collaboration with international biodiversity genomics initiatives to ensure assemblies
meet established quality standards. To streamline data publication and reuse, we
developed automated services that deposit genome assemblies and associated
metadata into international repositories including the European Nucleotide Archive
(ENA) and NCBI. Our pipeline also produces standardised genome reports that can
be published directly or incorporated into broader articles. Benchmarking has
demonstrated that our workflow generates high-quality reference genomes and
annotations. By reducing technical barriers to genome assembly, this automated
infrastructure can accelerate the production of foundational genomic resources for
species of ecological, agricultural and biomedical importance at scale.
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First Koala Pangenome Reveals Interesting Insights into Genomic
Differences in Overabundant Populations

Bagot S, McLennan E, Schraven A, Silver L, Li A, Formenti G, Belov K, Hogg C
University Of Sydney

Pangenomes are a collection of reference genomes that aim to capture all a species’
variation, including structural variants (SV). Pangenomes and SV analysis are
uncommon in wildlife, due to budgetary constraints, and the high quality and quantity
of DNA required for HiFi sequencing. Wildlife species often have limited sampling
opportunities and generating sequencing data from partially degraded DNA is
necessary. We generated the first marsupial pangenome for the koala (Phascolarctos
cinereus). This pangenome is needed as koalas inhabit an extensive range spanning
eastern Australia, from far north Queensland down the east coast to South Australia,
showing large phenotypic differences across their range that we predict are due to
SVs. To capture their SV diversity, we generated HiFi sequencing data for a diverse
cohort (N = 18) and combined it with existing r9 ONT data (N = 3) and the currently
published reference assembly (N =1). We were successful in generating HiFi data
from partially degraded koala DNA, utilising a modified AmpliFi protocol to obtain DNA
fragments suitable for HiFi sequencing with limited PCR bias. The sequencing
coverage of the resulting dataset ranged from 1X-27X and we have used it to identify
over >270k unique SVs. For individuals with >14x coverage (N = 12) we generated
primary and partially phased haplotype assemblies that were complete (mean BUSCO
98% scaffolded primaries single copy orthologues, 90% haplotypes single copy
orthologues) but have lower contiguity than standard HiFi (mean N50 ~1MB). Utilising
these assemblies we have identified multiple gene level variations that may contribute
to regional differences in phenotype. Koalas originating from Victoria have an
increased copy number of a novel keratin associated protein that may explain their
unique coat and help them adapt to cooler climates. We also identified a tandem
duplication of a chlamydia-inhibiting cathelicidin, PhCi-Cath5 in koalas south of the
Hunter Valley, which may explain their low rates of severe chlamydia infection. Finally,
we report an increase in the copy number of SUN2-like proteins in individuals
originating from overabundant koala populations. In future work, we aim to combine
over 700 high-coverage short read genomes with the pangenome to genotype these
SV across the entire koala range and associate them with regional phenotypes. Here
we demonstrate the effectiveness of AmpliFi and moderate coverage HiFi assemblies
in generating a pangenome and the vital information it can provide to inform
conservation actions.
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Spatiotemporal Dynamics of Genomic Adaptation to Climate During
the European Invasion of Ambrosia artemisiifolia

Kabir S, Battlay P, Monro K, Hodgins K
Monash University

Climate change is creating opportunities for invasive species to rapidly adapt to novel
environments and expand their ranges, raising fundamental questions about how they
cope with shifting climatic conditions. Ambrosia artemisiifolia (common ragweed) is
native to North America and invasive in many other parts of the world, including
Europe, Australia and Asia. Rapid adaptation has been observed in Ambrosia
artemisiifolia populations in both native and introduced ranges. We leveraged an
extensive spatially and temporally resolved genomic dataset spanning over the past
190 years to (i) identify the invasion sources and signals of pre-adaptation during initial
colonization, (ii) detect temporal signatures of rapid and repeatable adaptation in
response to climate change during invasion, (iii) assess if flowering time architecture
shows parallel and predictable temporal trajectories as in the genome-wide pattern of
temporal change in climate-associated variation. By using whole-genome
resequencing data and genome-wide association studies, we identified the climate-
associated candidate loci across the native and introduced ranges. A SNP-by-SNP
cline analysis revealed that climate-associated loci exhibited greater temporal
changes in allele—environment relationships than the matched neutral loci during the
European invasion. | found asymmetric temporal change across climatic gradients,
indicating stronger evolutionary responses at environmental extremes. Moreover,
contrasts among historic and modern samples reveal that much of this excess change
is concentrated in the more recent phase of the invasion, consistent with a punctuated
tempo of genomic restructuring rather than steady, gradual change. Using Locator, |
identified the temporal pattern of introduction in Europe and further identified broad-
scale climate similarity between the native and introduced ranges, indicating evidence
of pre-adaptation. We reconstructed the flowering-onset phenotype—measured in
modern samples in a common garden—in herbarium specimens using polygenic
scores and identified a spatiotemporal cline in flowering-time polygenic scores as well
as temporal strengthening in Europe. Integrated SNP-level analyses with a polygenic
score framework for flowering time revealed that the spatiotemporal pattern of
genome-wide change in climate-associated variation mirrors the patterns observed at
individual loci associated with an adaptive trait, i.e., flowering onset. Together, these
multiscale assessments of the tempo, magnitude, and predictability of genomic
change during rapid adaptation to climatic gradients reveal that rapid adaptation during
invasion proceeds through both heterogeneous locus-specific changes and broader
polygenic shifts, shaped by selection, climate, invasion history, and time since
introduction.
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Hijacking Developmental Plasticity in Cancer

Eckersley-Maslin M
Peter MacCallum Cancer Centre

Chromatin states help shape cell identity, yet also determine how cells respond to
external cues such as differentiation or stress. The epigenetic plasticity of a cell
describes how flexible this regulation is. Early embryonic cells are highly plastic in that
they can generate all adult cell types. As development progresses, this plasticity is lost
as normal healthy adult cells are locked in their identity. Crucially, aberrant reactivation
of developmental potency may contribute to pathologies such as cancer. To uncover
the extent and significance of developmental reawakening in cancer, and its functional
impact on patient survival, we trained machine learning models that detect
transcriptional similarity to the embryo. This suite of models, which we term
EmbryoRadar, systematically detects transcriptional similarity to the earliest stages of
embryogenesis in non-developmental contexts. These models were used to score The
Cancer Genome Atlas (TCGA) and revealed widespread transcriptional reawakening
of early developmental programs across all cancer types. Intriguingly, whilst some
programs arise from the tumour cells and are associated with poor outcomes for
patients, others originate from the stroma and are predictive of increased patient
survival. | will present these results, together with our insights into how aberrant re-
activation of embryonic gene expression programs, and the factors that promote these
transcriptional networks, facilitates cancer to take on new molecular functions and
promote tumourigenesis. By discovering the principles driving chromatin plasticity in
development, we can further our understanding of how this goes awry in cancer,
leading to new areas for therapeutic intervention.
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Genomic Signatures of Wood Feeding and Nesting in Termites and
Cockroaches

Rossi Burden C, Koviac T, Adams M, Lo N
The University Of Sydney

Wood feeding is rare in animals but has evolved multiple times in Blattodea, the insect
order comprising termites and cockroaches. Despite its ecological importance, the
genomic changes associated with transition to specialised diets such as xylophagy
remain poorly understood. This project investigates the genomic basis of ecological
adaptation in Blattodea, focusing on the repeated evolution of specialised feeding
strategies. We will analyse 40 published genomes, 10 new genomes comprising 15
wood feeding taxa using a standardised annotation pipeline to ensure comparability
of gene content across species. Phylogenomic relationships will be reconstructed
using single copy orthologs, and divergence times estimated through fossil calibrated
molecular dating. Gene family evolution, including gains, losses and expansion, will
be analysed in relation to dietary transitions, alongside tests of molecular evolution to
identify signatures of adaptative change. By comparing independently evolved
lineages, we aim to determine whether similar genomic mechanisms underlie repeated
ecological adaptations, providing insight into the predictability of evolution and the
genetic basis of specialised feeding strategies.
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Using MAGIC to Deconstruct and Reconstruct the Genetic Basis of
Adaptation

James M, Ortiz-Barrientos D
The University of Queensland

Identifying the genetic architecture underlying adaptive traits is exceptionally
challenging in natural populations. This is because associations between traits not
only mask the targets of selection but also create correlated patterns of genomic
divergence that hinder our ability to isolate causal genetic effects. Fortunately, highly
recombined mapping populations, such as Multiparent Advanced Generation Inter-
Cross (MAGIC) populations, enable us to deconstruct genetic and trait correlations to
help reveal the genetic basis of adaptation. Here, we use a MAGIC population derived
from contrasting Dune and Headland ecotypes of an Australian wildflower, Senecio
lautus, to uncover the genetic basis of adaptive trait evolution. By exposing our highly-
recombined MAGIC population to three rounds of selection in each ecotype, we
examine how natural selection reconstructs favourable trait and gene combinations of
the original parental ecotypes. Our work creates a direct link between genomic
divergence and adaptive trait variation, paving the way to understand the origin and
maintenance of adaptations in natural populations.
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Improving Phylodynamic Inference for Infectious Disease Outbreaks

Featherstone L and Duchene S
The Kirby Institute, UNSW Sydney

Phylodynamics is an amalgam of phylogenetics and epidemiological dynamics.
Phylodynamic analyses infer epidemiological parameters from pathogen genome
sequences by relating phylogenetic trees to epidemiological models. This leverages
the fine-scale mutations that pathogens accrue throughout transmission.
Phylodynamics has provided insight into the epidemiology of many pathogens
including Ebola virus, Influenza virus, Human Immunodeficiency Virus (HIV),
Staphylococcus aureus, and Mycobacterium tuberculosis (TB). Despite their flexibility,
all phylodynamic analyses begin with pathogen genome sequences annotated with
their date of sampling. Combining these two sources of information is essential to
establishing a relationship between evolutionary and epidemiological transmission
rates. However, combining genome sequence and sampling times is unique among
statistical applications, and there is a broad need to understand their interplay to assist
application in public health. This work clarifies how genome sequences and sampling
dates drive inference, yielding three groups of related results. Firstly, sampling dates
can dominate the effect of genome sequences in inference, which can be wielded for
better or worse by reducing or introducing bias. Secondly, the diversity among
genomes is a better notion of sample size, rather than the sheer number of samples.
— This is an important result following the SARS-CoV-2 pandemic, where datasets
grew larger than ever. Thirdly, it introduces new web-software to help analysts better
accommodate the greater scale and complexity of such datasets. This work improves
our understanding of how phylodynamic analyses process information, yielding
practical results and tools to improve their implementation in public health.
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Integrating Genomics into Conservation Practice: The Threatened
Species Initiative

Hogg C, Ottewell K
The University Of Sydney

Over the past decade, advances in genetic and genomic technologies have
transformed conservation biology, shifting genetics from a supplementary tool to a
core component of threatened species management. Despite this progress, the
routine application of genomic data in conservation decision making has been
constrained by cost, technical complexity, inconsistent methods, and limited access to
expertise. The Threatened Species Initiative (TSI), launched in Australia in 2020, was
designed to overcome these barriers and embed biodiversity genomics directly into on
ground conservation practice at a national scale. TSI is a purpose built, end to end
program that delivers high quality genomic resources—including reference genomes
and population genetic datasets—for Australia’s threatened species, alongside the
tools and training required for practical application. Central to the initiative is a
standardised, “one stop shop” workflow that guides users from sample collection
through sequencing, bioinformatics, and analysis to the production of accessible,
management ready genetic reports. Delivered via a point and click online portal, this
system enables conservation practitioners with minimal genetic or bioinformatics
expertise to incorporate robust genomic evidence into urgent management actions
such as translocations, genetic rescue, captive breeding, and disease investigation.
Since its launch five years ago, TSI has generated genomic data for 125 threatened
species, produced more than 40 high quality reference genomes, and engaged over
250 collaborators across government agencies, NGOs, zoos, and academia. More
than 300 conservation managers have been trained through nationally delivered
workshops and a free, modular online genetics course, significantly increasing genetic
literacy across the conservation sector and enabling more consistent genetic
management across jurisdictions. The concept and benefit for threatened species
management was first demonstrated using the Tasmanian devil, where we showed
how population and functional genomic data can inform the management of insurance
metapopulations, guided founder selection for translocations, and improved
conservation outcomes without increasing disease risk. Comparable impacts have
already been realised across a diverse range of species, including bilbies, frogs,
reptiles, freshwater fish, seabirds, and island endemics, illustrating the scalability and
broad applicability of the approach. The Threatened Species Initiative provides a
globally relevant model for bridging the gap between genomic innovation and real time
conservation action, demonstrating how accessible tools, standardised workflows, and
targeted training can translate cutting edge genetics into measurable biodiversity
recovery outcomes and real-world impact.
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A Modified ONT Library Preparation Protocol Reduces DNA Input
Requirements and Enables Epigenomic Profiling of the Mid-
Gestational Mouse Placenta

Smits N, Workman S, Ewing A, Richardson S
Mater Research Institute

Long-read DNA sequencing platforms have revolutionised genomics research by
improving read mapping, genome assembly, and enabling simultaneous profiling of
genetic and epigenetic landscapes. Their relatively large (>1 pg) DNA input
requirement, however, can be prohibitive. This hurdle is especially relevant in early
mammalian development, where epigenetic modifications are dynamic, yet tissue
samples are small. Here, we present a modified ONT ligation sequencing protocol to
improve library yield, which consistently reduces minimum DNA input requirements by
~5-fold, while maintaining robust library yields. As proof of principle, we apply this
modified protocol to examine the dynamic placental epigenome in vivo. We compare
the DNA methylation landscape of a single mouse placenta upon its emergence as a
distinct tissue (E9.5; ~180 ng DNA input) to a placenta of late gestational age (E18.5;
2.5 ug DNA input). We see that the unique epigenetic landscape of the placenta is
established early in its development. Methylation rises by about ~8% genome-wide
from mid to late gestational age, largely doing so diffusely. We find 79 significantly
differentially methylated regions (DMRs). With 24 DMRs found within genes or their
associated regulatory regions. The majority of these genes were previously linked with
placental activity and include Wnt7b and Notch3, genes that play pivotal roles in
human placentation. Interestingly, ~54% of DMRs were found on (young) transposable
elements, suggesting that their silencing at mid-gestational age is incomplete, or that
these loci might have a regulatory role. Overall, we show that with small changes to
the ONT ligation sequencing protocol, samples that were previously prohibitively small
can now benefit from the comprehensive epigenetic profiling this technology offers.

63

Transposable Elements Are Associated with Changes in Uterine
Gene Expression During the Evolution of Lizard Pregnancy

Martin R, Wen J, Storer J, Potter S, Griffith O
Macquarie University

The evolution of complex traits requires coordinated changes to the expression of
many genes, but what molecular mechanisms are capable of driving such change
remains an area of investigation. Transposable elements (TEs) carry regulatory
sequences that can alter the expression of nearby genes after insertion and may be
involved in the gene expression changes required for a complex trait to evolve. Many
complex traits had a single origin over 150 million years ago, making it difficult to
disentangle TE-related regulatory changes from other evolutionary change. Viviparity
(live-birth) has over 150 independent origins in vertebrates, with many evolutionarily
recent origins in Australian skinks, providing a unique opportunity to assess
associations between TEs and changes in gene expression in a complex trait. We
used newly assembled genomes, manually curated TE libraries, and RNA-Seq data
from uterine tissue of four closely related Australian skink species, including two
viviparous (Pseudemoia entrecasteauxii and Carinascincus ocellatus) and two
oviparous (Acritoscincus duperreyi and Lampropholis guichenoti), to test whether
specific TEs are over-represented near genes upregulated during gravidity.
Thousands of genes were differentially expressed in the gravid uterus, with enriched
gene ontology terms in viviparous species reflecting functions important to pregnancy.
Despite broadly similar TE landscapes across all four species, enrichment analysis
identified a MITE-like DNA transposon in P. entrecasteauxii and a LINE/Dong-R4 in
C. ocellatus that were each significantly enriched near upregulated genes only in their
respective species. Homologs of both TEs were present across all four genomes but
were not enriched near pregnancy-associated genes in the other species, suggesting
independent, lineage-specific co-option during two separate origins of viviparity.
These findings represent the first investigation of TE associations with pregnancy-
related gene expression in a reptile system and support the hypothesis that TEs are a
plausible mechanism for the coordinated gene expression changes underlying
complex trait evolution.
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For Our Missing Brothers and Sisters: Non-Destructive DNA
Extraction for the Identification and Repatriation of Highly Degraded
Remains.

Paepke C, Austin J, Higgins D
Adelaide University

Now, using dynamic perturbations of transcription and microscopy-based assays to
quantify Pol Il levels and activity, we now reveal a multi-layered homeostasis
mechanism that human cells use to control global mRNA transcription, by tuning both
Pol Il abundance and activity on different timescales.
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Examining the Diversity, Biology and Ecological Context of
Aotearoa’s Enigmatic Freshwater Sponges

Dewar E, Leys S, Jeunen G, Kenny N
University Of Otago

Aotearoa/New Zealand’s freshwater sponge fauna is largely uncharacterised, and the
published record is currently represented by a single formally named endemic species,
Heterorotula kakahuensis (Traxler 1896). Both morphological and preliminary genetic
analyses challenge this hypothesis, and the diversity of our freshwater Porifera
remains to be established. To begin to correct this gap in our understanding of local
sponge diversity, we conducted sampling in areas of known presence across Aotearoa
alongside community representatives and hapori Maori kaitiaki (guardians). Using
transcriptomics, phylogenetic analysis, and morphological comparisons, we identified
at least one novel species. Our analyses show this novel species clusters with the
globally distributed Ephydatia genus, yet displays uniqgue gemmosclere morphology,
suggesting New Zealand is home to cryptic freshwater sponge diversity. Alongside
this work, we have obtained information on the eDNA and symbiont context of our
sampled sponge specimens. We employed commercially available eDNA kits and
metabarcoding techniques in the Karori Reservoir, and characterised the co-occurring
assemblage of both microbiota and other organisms. Spatial and temporal fluctuations
in community composition were observed, highlighting broader ecological interactions
involving Aotearoa’s freshwater sponge taxa. Our 16S rRNA amplicon sequencing
revealed dynamic symbiont relationships that are responsive to seasonal transitions
and showed distinct communities across spatially separate collection sites.
Furthermore, gemmule-forming sponges showed clear differences in microbial
community composition, demonstrating the influence of life-stage transitions on
freshwater sponge microbiomes. Our results provide the first window into the diversity
and ecological context of our still under-investigated freshwater sponge species.
These results will provide the stepping stones for future, targeted work to uncover
further details about these enigmatic but fascinating animals.
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Evolving on the Edge: How Invasive Species Adapt—or Fail To—in
New Environments

Bock D
Griffith University

Our understanding of the genetic and evolutionary drivers of biological invasions has
advanced substantially over the past two decades, yet key questions remain about
when, why, and how invasive species successfully adapt to novel environments—or
fail to do so. In this talk, | use the invasion of the brown anole (Anolis sagrei), a species
that has expanded from Cuba into climatically distinct regions of the south-eastern
United States, as a model system to examine how invasive populations respond to
environmental change. Using a combination of temporal genomic data, environmental
analyses, and phenotypic and physiological assays, | assess how introduced
populations respond to novel climates and extreme weather events. Contrary to the
common expectation of rapid adaptation in invasive species, | find little evidence for
the development of adaptive clines under typical environmental conditions, consistent
with genomic constraints such as recombination suppression and interference among
closely linked alleles. However, under extreme selection pressures—such as during
severe weather events—populations show rapid responses to selection. These results
highlight how genomic architecture can constrain adaptive change, and the conditions
under which these constraints may be bypassed, with important implications for
predicting whether invasive species will be “winners” or “losers” relative to natives
under ongoing climate change.
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What’s New in OMIA? Enhancing a Global Resource for Inherited
Diseases and Traits in Animals.

Tammen |, Sydney Informatics Hub, Nicholas F
The University of Sydney, Sydney School of Veterinary Science

Online Mendelian Inheritance in Animals (OMIA, https://omia.org/) is a freely available
data platform of inherited disorders and traits, and associated genes and likely-causal
variants, in 743 animal species. OMIA is modelled on Online Mendelian Inheritance in
Man (OMIM). Since going online in 1995, OMIA has become a globally used resource
for animal and human geneticists, veterinarians, animal breeders and genotyping
providers. Significant recent enhancements have focused on variant data
standardization following Human Genome Variation Society recommendations,
integrating Al-supported literature searches and ontology-driven semantic annotation
of breed, clinical sign and disease category data to enhance interoperability. In
addition to existing hyperlinks (OMIM, NCBI gene, and Pubmed) new hyperlinks have
been created to connect to the Mondo diseases ontology and the Vertebrate Breed
Ontology VBO. In 2025, information from the defunct Online Cytogenetics of Animals
(OCOA) database was integrated into OMIA. In 2026, variant pathogenicity
classifications based on the recently developed Animal Variant Classification
Guidelines have been included in OMIA. These recent enhancements further
strengthen OMIA’s role as a global reference platform for inherited disorders and traits
in animals with a focus on facilitating research relating to animal and human inherited
diseases.
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Scaling Terrestrial Biodiversity Monitoring Using Citizen-Led
Airborne Environmental DNA

Hahn E
CSIRO

Airborne environmental DNA (airDNA) is an emerging tool for terrestrial biodiversity
monitoring, offering the potential to detect multiple taxa non-invasively across broad
spatial scales. However, key uncertainties remain regarding sampling design,
detectability, and the feasibility of integrating airDNA into operational monitoring
programs. We report results from a collaborative pilot study conducted across 20
private conservation agreement properties in New South Wales, Australia, through the
Biodiversity Conservation Trust's Land Libraries program. Citizen scientists deployed
passive airDNA samplers at varying sampling densities (1, 3, or 6 devices per site)
and collected samples over two to three weeks. Samples were analysed using a multi-
marker metabarcoding approach targeting vertebrate, plant, and fungal DNA. The
study addressed three core questions: (1) whether citizen scientists can reliably collect
airDNA samples, (2) whether airDNA can recover ecologically meaningful biodiversity
signals, and (3) how sampling design influences detection outcomes. Participant
compliance and deployment accuracy were high, demonstrating the feasibility of
distributed, community-led sampling. AirDNA recovered diverse taxa across fungi,
plants, and animals, including a range of native vertebrates consistent with local
habitats. Detection outcomes were strongly influenced by sampling density, with sites
deploying more samplers consistently detecting higher species richness than those
relying on repeated temporal sampling. These findings highlight the importance of
spatial replication in airborne eDNA surveys and demonstrate the potential of citizen
science to scale terrestrial biodiversity monitoring. AirDNA represents a promising
complementary tool to traditional survey methods, with applications in conservation
management, biosecurity, and long-term ecological monitoring.
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Large Animal Models of Human Genetic Disease

Eager K, Johnson L, O’'Rourke B, Tammen |
The University of Sydney, Sydney School of Veterinary Science

Animal models of human disease are valuable for improving disease characterisation
and evaluating new therapeutic interventions. While rodent models offer advantages
such as ease of handling, lower costs, and shorter gestation periods, they often do not
fully reflect the complexity of human disease. Livestock models provide an alternative,
frequently exhibiting disease mechanisms that are molecularly or morphologically
similar to humans, in species with comparable organ size and longer life spans. The
University of Sydney and the NSW Department of Primary Industries and Regional
Development have been active in this field since the 1970s, characterising the
genetics and pathology of multiple inherited diseases in livestock. We summarise
published research relating to 10 inherited diseases in cattle and 6 inherited diseases
in sheep and highlight 14 ovine and bovine conditions currently under investigation,
including ongoing efforts to identify causative variants and better understand disease
presentation across affected populations. We emphasise the importance of reporting
inherited diseases in Australian livestock to the Anstee Hub for Inherited Diseases in
Animals (AHIDA) to enable coordinated investigation and sample collection, and
increase the likelihood of identifying the genetic basis of emerging conditions that may
represent valuable animal models of human disease.
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Truncated Endogenous Retroviral Envelope Proteins at the Fetal-
Maternal Interface

Simmons D, Hounslow T
Mater-UQ

It has been estimated that ~8-10% of the human and mouse genomes, respectively,
are derived from past retroviral infections. While most endogenous retroviral
sequences have degraded over time into what is sometimes considered “junk DNA”,
some viral sequences have been preserved intact by positive selection and co-opted
for new functions in the host. The Syncytins are the most well-known example of co-
opted endogenous envelope proteins and facilitate placental cell-cell fusion to form
syncytiotrophoblast. SUPPRESSYN, a truncated retroviral envelope protein, lacking
the transmembrane and fusion peptide regions, suggests that some “degraded” or
incomplete envelope protein gene sequences may also be under positive selection
and co-opted for host functions. SUPPRESSYN lacks fusogenicity but was found
capable of inhibiting SYNCYTIN1-mediated cell-cell fusion via receptor interference
and is thus a regulator of cell-cell fusion. Our lab has identified an analogous truncated
retroviral envelope protein in mice, termed Endogenous Retroviral Sequence 3
(ERV3), as differentially expressed in Ly6e-/- placentae. LYGE is the receptor for the
mouse Syncytin gene Syncytin A (SynA), and when deleted results in cell-cell fusion
defects and placental abnormalities. Could ERV3 serve a SUPPRESSYN-like function
in mice? This was investigated by the genetic ablation of Erv3 in vivo and by
developing a split YFP cell-cell fusion assay in vitro. We found that embryos
developing in the uteri of dams with a global deletion of Erv3 displayed significant
placental growth impairments, although these did not result in fetal growth restriction.
When we forced exogenous expression of Erv3 in our cell fusion assay in vitro, we
found that ERV3 inhibited SYNCYTIN A-mediated cell-cell fusion. However, ERV3
also impaired fusion induced by SYNCYTIN 2, indicating this inhibition was not
pathway-specific like that of SUPPRESSYN. Interestingly, it was also observed that
cells expressing Erv3 have altered proliferation and morphology. Growth curves in
various cell lines confirmed that decreased proliferation in Erv3 expressing cells is a
more generalised phenomenon. The expression of Erv3 is also largely restricted to the
decidua, moreover supporting the notion that the in vivo role of ERV3 is likely distinct
from that of SUPPRESSYN. Further characterisation is required to determine the role
and cellular actions ERV3 has during placentation.
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Resolving Lord Howe Island’s Ant Diversity and Origins by
Integrating COI/16S Barcoding and Morphology.

Dijke I, Low N, Ramon G, Carew M, Yagui Briones H
University Of Sydney

Background: Oceanic islands support disproportionately high numbers of endemic
species facing accelerating threats from biological invasion. Lord Howe Island (LHI),
a UNESCO World Heritage Site located 780km northeast of Sydney, harbours an
exceptional invertebrate fauna. This includes 45 documented ant species, of which 19
are native or endemic, and 26 are introduced. Despite this diversity, the LHI ant fauna
remains relatively understudied, with methods of identifying species and their origins
relying primarily on morphological characters. Ants are a group characterised by
cryptic diversity and convergent morphology, meaning morphological identification
alone has limitations that molecular methods can improve upon. Aims: To resolve the
diversity and biogeographic origins of Lord Howe Island's ant fauna through integrated
molecular and morphological analyses. Objectives include assessing whether COI
and 16S barcoding data support current species delimitations, including the
identification of cryptic taxa; evaluating the accuracy of assignments of endemic and
native status; and conducting the first comprehensive survey of LHI ants since 2006.
Methods: Ethanol-preserved material from the Australian Museum’s LHI ant
collections (2000-2006) will be registered for a voucher collection and then
morphologically identified. Up to five specimens per species will be submitted for COI
(658 bp) and 16S (~450 bp) barcoding using non-destructive DNA extraction. A six-
day field survey in May 2026 using pitfall trapping, leaf litter extractions, manual
sampling and baiting stations will add contemporary specimens across a range of
habitats. Sequences will be aligned and phylogenetic trees inferred. Biogeographic
reconstruction will be conducted, with species boundaries assigned using multiple
delimitation approaches. Expected Outcomes: The barcode library will likely reveal
cases where morphology alone under- or over-estimates species limits and will
provide clear genetic signatures to distinguish endemic taxa from recent introductions.
This will enable rapid future monitoring of community change and support
management actions targeting introduced ants.
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Comparative Metagenomics Reveal Taxonomic and Metabolic
Heterogeneity of Sediment Microbes from the Great Barrier Reef

Ishida H, Robbins S, Bell S, Lim J, Webster N, Bourne D, Laffy P, Hugenholtz P, Yeoh
Y, Chan C
Australian Centre For Ecogenomics

Microbial communities in coral reefs are highly connected through benthic-pelagic
exchanges. However, integrated baselines for these microbial networks remain
lacking, challenged by technical difficulties attributed to high biomass and diversity of
sediment microbes. Here, we characterised sediment microbes across Australia’s
Great Barrier Reef, using whole-genome sequence data generated from 48 broadly
distributed sites in a shotgun metagenomic approach, using both short- and long-read
sequencing technologies. Compared against their sympatric counterparts in
seawaters, sediment microbes exhibit greater taxonomic and metabolic diversity.
From the sediment data, we recovered 2,699 prokaryotic metagenome-assembled
genomes (MAGs) representing 1,201 species-level clusters, the majority (96%) of
which are yet to be described. These sediment-derived MAGs displayed greater
phylogenetic divergence and genomic features distinct from those recovered from
seawaters. Sediment MAGs exhibited larger and GC-rich genomes, along with
broader metabolic repertoires, including diverse secondary metabolite biosynthesis
potential and energy conservation strategies mediated by hydrogen metabolism.
Gene-set enrichment analyses also indicated an expanded capacity for
polysaccharide turnover and necromass recycling in sediments, contrasting with
seawater communities specialized for photoautotrophy and rapid assimilation of labile
carbohydrates. This study provides the most comprehensive microbial genomic
resource for reef sediments to date, highlighting strong niche differentiation between
benthic and planktonic microbes. Sediment-associated taxa exhibit metabolic
flexibility, likely driven by fluctuating redox and nutrient conditions, underscoring their
critical role in reef biogeochemical processes and resilience.
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3D Chromatin Rewiring Governs Lineage ldentity in Prostate Cancer

Achinger Kavecka J
SAIGENCI, Adelaide University

Androgen receptor (AR)-mediated transcription drives prostate cancer progression
and remains the key therapeutic target. Upon androgen stimulation, AR binds cis-
regulatory elements and coordinates transcription through pioneer factors, chromatin
remodelling, and 3Dchromatin interactions. However, the temporal relationship
between AR binding, chromatin state, and genome organization is unclear. Using a
time-course of androgen stimulation in prostate cancer cells, we integrated chromatin
structure, AR binding, gene expression and Hi-C-based genome topology data with
MOFA+ to map the dynamics of AR-mediated gene activation. We found that
chromatin remodelling at FOXA1-marked sites precedes AR recruitment and
transcriptional activation. Androgen stimulation triggers a transcriptional switch from
MYC-driven to AR-dependent gene expression, accompanied by transient 3D
chromatin interactions. CRISPR-mediated inhibition of AR-associated chromatin
contacts silences linked target genes, demonstrating that dynamic genome
architecture is functionally required for AR-driven transcription. We further investigated
how 3D chromatin structure contributes to lineage transition in neuroendocrine
prostate cancer (NEPC), an aggressive, AR-independent state. We found that mixed
NE-like cells retain AR activity but gain accessibility at ASCL1 binding sites, which are
involved in 3D chromatin interactions at key neuroendocrine genes, such as FOXA2.
Genome-wide Hi-C analyses reveal that these ASCL1-bound regulatory elements
form long-range chromatin interactions activating neuronal transcriptional programs.
ASCL1 directly interacts with core SWI/SNF complex subunits SMARCA2/4,
suggesting a potential vulnerability to SWI/SNF inhibition. To disrupt the 3D chromatin
structure, we inhibited SWI/SNF with FHD-286 and observed reduced cell growth and
downregulation of neuroendocrine expression and upregulation of luminal pathways.
Together, these findings establish dynamic 3D chromatin rewiring as a central
regulator of AR-driven transcription and lineage plasticity in prostate cancer
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Leveraging Metabolic Quantification to Uncover the Genetic
Determinants of Equine Sedative Response Variability

Bacon E, Knych H, Donnelly C, Haase B, Finno C, Velie B
The University Of Sydney

Inter-individual variability in sedative response presents a significant challenge to
equine welfare and veterinarian safety. Pharmacokinetics of drug metabolites allow
the quantification of sedatives to better understand drug efficacy; however, the genetic
basis of pharmacokinetic variability remains largely unexplored. Xylazine, a commonly
used alpha-2 adrenoreceptor agonist for sedation and analgesia, was administered
intravenously at a standardised dose to 59 horses of varying age and breed, each with
available whole-genome sequence data. Blood samples were collected at -5, -10, -15,
-30, -45, and -60 minutes post-administration to produce serum concentrations (ng/ml)
of xylazine and its primary metabolite, 4-OH-xylazine. Fixation index (FST) analyses
were used to identify genetic differentiation between high (top 10) and low (bottom 10)
populations for each of the ten quantitative pharmacokinetic parameters. FST
analyses identified 11 genes (CD5, CD46, DAB2IP, FOXP2, LRP1B, NUBPL, PCLO,
TENM2, THRB, TNS3, and VPS37C) with overlapping significance in three or more of
the phenotypes evaluated. Recurrently identified genes highlight convergent roles in
neuronal regulation, intracellular trafficking, and metabolic control. Key signals include
transcriptional and synaptic regulators (FOXP2, PCLO), endocytic and vesicular
transport components (LRP1B, DAB2IP, VPS37C), and mitochondrial function
(NUBPL), alongside endocrine and structural regulators (THRB, TNS3, TENM2).
Collectively, these patterns implicate coordinated neurobiological, metabolic, and
transport processes underlying the observed variability in pharmacokinetic
phenotypes. These findings expand the current understanding of equine sedative
pharmacogenomics beyond hepatic metabolic pathways, implicating multiple
biological pathways in quantitative variability in equine drug metabolism.
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Pest Evolution on Human Timescales

Schmidt T
University Of Sydney

As genomic data have become increasingly cheap to generate, they have seen a
range of new uses for understanding pest populations. This talk will show how
genomic data can be used to infer the natural histories of cryptic and enigmatic pests
such as the shot-hole borers (ambrosia beetles, genus Euwallacea) that have recently
invaded Australia. The talk will provide a synthesis of how evolutionary genomic pest
studies can be shaped to answer applied and fundamental questions. For shot-hole
borers, this covers fundamental processes such as expansion load, hybridisation and
long-distance dispersal, and applied biosecurity questions around incursion origins,
invasive bridgeheads, and dangers of subsequent gene flow between invasive
populations.
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Genomic Evidence Supports a Hybrid Origin for the Kalbarri
Catspaw — Anigozanthos kalbarriensis.

Jones H, Kaur A, Stuart K, Field D
Australian National University

The genus Anigozanthos (Haemodoraceae)- more commonly known as the
“Kangaroo paws,” are a genus of flowering plants endemic to Western Australia with
significant ornamental value. A considerable amount of work goes into breeding plants
with novel traits desirable in the consumer market, however the evolutionary history of
this genus is not well documented. The Kalbarri catspaw: A. kalbarriensis Hopper, is
fire ephemeral species restricted to the Geraldton sandplains area and based on
morphology is hypothesised to be a hybrid species between A. humilis Lindl., and A.
manglesii ssp. quadrans Hopper. Preliminary evidence inferring genome size using k-
mer based estimates show that A. kalbarriensis has a significantly larger genome than
any other recorded Kangaroo paw species (1n = ~2.0Gb). Network analysis using
single copy gene trees supports the hybridisation hypothesis however, there appears
to be low levels of duplication of single copy genes suggesting that allo-polyploidy is
unlikely to be involved in the formation of A. kalbarriensis. Analysis based on phased
and orthology assigned multi-copy genes further support the hypothesis of hybrid
speciation, supporting the suspected progenitor taxa as being involved. Near
chromosome level assemblies of A. kalbarriensis and the two putative progenitors
show that some regions of the genome have retained alleles from both parental taxa,
whereas others have only retained one. This research has given insight into the
evolutionary history of some kangaroo paw species and will support ongoing research
efforts looking at contemporary examples of hybridisation in this genus.

79

Inferring the Drivers of Substitution Rate Variation Using
Phylogenetic Stochastic Mapping

Douglas J, Bromham L
Australian National University

Rates of molecular evolution vary widely across the tree of life, complicating
evolutionary inference methods that rely on clock-like assumptions. In mammals,
substitution rates are strongly associated with life history and body size, while in many
other taxa - including plants, insects, and microbes - environmental factors such as
temperature and UV exposure are thought to play a major role. Disentangling the
effects of these drivers from natural selection, shared ancestry, and incomplete
lineage sorting remains a central challenge. Here, we use phylogenetic stochastic
mapping to reconstruct the evolutionary histories of synonymous and non-
synonymous substitutions on Bayesian multispecies coalescent trees. We first show
that phylogenetic (uncorrelated) relaxed clock models, despite their questionable
assumption of independence between evolutionary rates among lineages, in fact
provide one of the most accurate and precise means of reconstructing phylogenetic
histories, even when molecular clock rates vary through time and space. Applying this
approach to mammals, we confirm that smaller-bodied species exhibit elevated rates
of synonymous substitution compared to larger-bodied relatives, consistent with life-
history-driven rate variation. We then extend this framework to a large genomic
dataset from the flowering plant family Proteaceae, which occupies environments
characterised by high UV radiation and climatic extremes across Australia. We
evaluate the impacts of temperature, UV exposure, humidity, and plant size on
synonymous substitution rates. Together, these results demonstrate how stochastic
mapping can be used to quantify the drivers of substitution rate variation within a
phylogenetic context, helping to improve evolutionary inference in the presence of
heterogeneous mutation processes. Douglas, J., & Bromham, L. (2025).
Reconstructing substitution histories on phylogenies, with accuracy, precision, and
coverage. bioRxiv, 2025-12.
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Characterization and Genotyping of De Novo LTR
Retrotransposition During Mouse Embryonic Development

Carleton A, Gerdes P, Faulkner G, Richardson S
Mater Research Institute - UQ

The activity of Transposable Elements (TE’s) represents an internal source of
mutagenesis capable of generating genetic diversity or genetic disease within
mammalian genomes. All ongoing TE activity in the human genome is derived from
non-Long Terminal Repeat (non-LTR) retrotransposons such as Long Interspersed
Element-1 (LINE-1 or L1) and short interspersed element (SINE). However, the mouse
genome is subject to both non-LTR and LTR retrotransposon mutagenesis. While
tracing the developmental origins of heritable L1 insertions and using PCR genotyping
to determine tissue specific presence/absence of new insertions has been examined
in detail in C57BL6/J mice, similar analysis for LTR retrotransposons is lacking. Here,
we use an inter-strain cross mouse pedigree (C57BL6/J x A/J) and employ short and
long read sequencing methodologies to identify the retrotransposition events of LTR
and non-LTR retrotransposons and trace them to have arisen during development or
to have arisen pre-fertilization in the parental gonads. This approach allows for a more
in-depth investigation into the developmental origins of new insertions. The
determination and differentiation of parental haplotypes possible in this pedigree
allows for a more thorough characterization of the insertion site through allelic phasing.
From this Pedigree we have identified and validated two new LTR ETn insertions and
identified three new non-LTR L1 insertions. With little analysis into the mobility of ETn
elements, especially into the developmental timepoints and niches these insertions
can arise in, our ongoing investigations reveal for the first time, the epigenetic
regulation, retrotransposition competence, and functional impact of these de novo ETn
retrotransposon insertions alongside identified L1 retrotransposons.

81

Rates of Molecular and Morphological Evolution Across the Tree of
Life

Asar Y, Lopez-Estrada K, Sauquet H, Ho S
University Of Sydney

The evolutionary process has given rise to a vast amount of phenotypic variation
across the Tree of Life. Although at least part of this diversity has a genomic basis, it
is unclear whether broad-scale links occur between phenotypic and genomic
evolution. We investigated this question by using a phylogenetic approach to test for
correlations between rates of morphological and molecular evolution. The presence of
a correlation would imply the action of shared drivers, such as founder effects, or
adaptive processes that occur on a genome- and organism-wide scale. Using
maximum- likelihood and Bayesian phylogenetic approaches, we analysed 60 data
sets of molecular sequences and discrete morphological characters, sampled from
taxa across the eukaryote Tree of Life. Our study reveals substantial discrepancies in
evolutionary drivers that act at the genomic and phenotypic levels across the
eukaryotic Tree of Life.
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Uncovering the Invasion History of Australian Feral Cats Through
Museum Genomics

Ding Y, Louys J, de Bruyn M, Boivin N
Griffith University

For at least two centuries, feral cats (Felis catus) have had severe impacts on
Australian biodiversity, contributing to range contractions and extinctions of many
native species. Despite this, the long-term population dynamics underlying their
establishment and spread across the continent remain poorly understood. This project
addresses that gap by generating whole-genome sequencing data from historical cat
specimens held in Australian museums and heritage collections, providing a time-
stratified genomic dataset that extends the temporal scope of previous population
genetic studies. These data are used to reconstruct invasion routes, assess changes
in population structure and genetic diversity through time, and identify genomic
signatures associated with feralisation and adaptation to the Australian environment.
By anchoring genomic analyses to historically documented specimens, this study
moves beyond contemporary snapshots to reveal the dynamic processes that have
shaped one of Australia's most impactful invasive predators — with broader
implications for understanding the genomic basis of rapid adaptation and
establishment success in invasive species.
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Why Does Eusociality Evolve so Often in the Hymenoptera?

Keddell P, Guhlin J, Dearden P
University Of Otago

The order Hymenoptera, consisting of sawflies, ants, bees, and wasps, is one of the
most diverse, speciose orders in nature, and is widely recognized for the repeated
evolution of complex eusocial societies. Eusocial societies are formally defined by
three life-history traits: co-operative brood-care, reproductive division of labour, and
overlapping generations. Dependent on the definition of evolutionary independence
employed, Hymenoptera contain 9-14 independent origins of eusociality, all contained
within the same clade known as the Aculeata. This propensity towards eusociality is
proposed to arise from the repeated co-option of an existing ancestral social toolkit:
components of existing pathways co-opted into a convergent social role. Aside from
the classical obligate eusocial societies, hymenopteran species present a vast range
of social organisations, from parasitism to facultative eusociality. These species may
represent the evolutionary trajectory taken by the advanced eusocial species of critical
importance to many ecosystems and economies such as honeybees, ants,
yellowjackets and hornets. These less complex forms of social organisation provide
an essential comparative foundation to identify convergent genetic patterns such as
social toolkit components involved in the establishment and maintenance of
eusociality. Identification of genes or pathways universally important to hymenopteran
eusociality could provide a common target for modulating the widespread effects of
eusocial hymenopterans, thereby negating the need to identify sociality-related genes
in individual eusocial lineages. Previously, a paucity of genomic resources and
inconsistent methods of classifying social organisation prevented a comprehensive
comparison across most independent eusocial lineages to identify toolkit components.
This study compares the genomes of 472 hymenopteran species across 46 families
in 14 superfamilies, representing approximately 280 million years of evolution. These
species were sorted into a consistent social classification system, reannotated to
recover comparable annotation sets, and sorted into gene families containing
paralogues and orthologues across the entire order using OrthoFinder. Order-wide
genomic characteristics such as genome length, GC content, and annotation count
distributions were described and genomic GC, gene copy number and presence or
absence within a gene family were assessed in relation to eusociality to identify
putative molecular toolkit genes. Including the addition of a genome from an
independent origin of eusociality, we compare the genomes of the greatest number of
putative independent origins of eusociality to date in relation to the social toolkit theory
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Building a Photosynthetic Factory: Manipulating Photosynthesis
and Genome Stability in Cyanobacteria

Summerfield T, Nilsen A, Sheridan K, Saeed A, Gorrie J, Tay Q, Eaton-Rye J
University Of Otago

Cyanobacteria are photosynthetic microorganisms that can convert light and carbon
dioxide into high value products. They are currently used commercially for products
such as pigments and nutraceuticals. A major challenge limiting wider use is
robustness under industrial conditions where photosynthetic performance and
production can decline. Cyanobacteria have adapted to diverse and often extreme
environments over billions of years. Using comparative genomics, we have
investigated thousands of cyanobacterial genomes that contain natural variations that
allow photosynthesis to function efficiently under different light and temperature
conditions. Transcriptomics and mutagenesis approaches have been used to
determine the functional role of gene families encoding key components of the
photosynthetic apparatus. In parallel, maintaining strain stability over time requires a
robust understanding of the genetic mechanisms that underpin genome integrity. This
includes characterising and manipulating DNA repair pathways. | will present our
research focused on photosynthesis and genome stability aimed at improving and
maintaining the performance of cyanobacterial chassis for long-term biotechnological
use.
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Genetic and Molecular Basis of Photosystem Il Heat Tolerance in
Wheat and Barley

Amoanimaa-Dede H, Sznajder B, Bowerman A, Taylor J, Ganesalingam D,
Trethowan R, Atkin O, Andrew R, Coast O
University Of New England

The critical temperature for PSII disruption (Tcrit) is a key determinant of crop yield
under heat stress. However, the mechanisms underlying Tcrit and its thermal
acclimation are unknown. Low-throughput measurement of Tcrit limits its application
in large-scale phenotyping. We combined high-throughput hyperspectral phenotyping
(R2 = 0.43-0.6), genome-wide association studies (GWAS), and transcriptomics to
investigate the genetic architecture and regulation of Tcrit in wheat and barley.
Genome-wide association analyses identified four loci associated with variation in Tcrit
across species. Candidate genes were identified within the linkage disequilibrium
intervals around the associated loci, providing targets for future functional analyses.
Genetic correlation analysis revealed that high Tcrit was associated with reduced
respiratory oxygen consumption (Rdark) at elevated temperatures (35 °C). Ongoing
transcriptome analyses aim to identify the regulatory pathways and gene networks
underlying the variation and acclimation of Tcrit. These findings provide genetic targets
for improving photosynthetic heat tolerance in breeding programs.
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When Biocontrol Goes Ratchet: The Evolutionary Constraints of
Asexuality

Dainty K, Inwood S, Dearden P
University Of Otago

The insect pasture pest, the Argentine stem weevil (Listronotus bonariensis, ASW),
causes an estimated NZD$200M of damage to Aotearoa New Zealand pastures
annually. In the 1990s ,the endoparasitoid asexual wasp Microctonus hyperodae was
collected from eight South American locations and released throughout NZ as a
biocontrol agent. Initial parasitism rates of ASW by M. hyperodae reached 80%,
effectively reducing ASW population sizes and associated pasture damage. Despite
this initial success, parasitism rates have now declined by over 50% in multiple
locations, resulting in ASW population recovery and return of pasture damage. To
investigate the cause of this decline, we sequenced the genomes of M. hyperodae
from laboratory colonies used in the original 1990’s biocontrol releases, as well as
contemporary individuals collected recently from Aotearoa pastures. By comparing
these temporal populations, we identified an increase in mutational load in the
contemporary individuals, including significant amounts of deleterious and high impact
genomic changes. This is consistent with the evolutionary concept of Muller's Ratchet
- where asexual lineages accumulate deleterious genetic load as they have no way of
purging mutations. The magnitude of mutational load observed over this ~30 year
window, however, raises a question: should Muller's Ratchet have been expected to
drive this species to extinction long before its use as a biocontrol agent in Aotearoa?
To explore this we investigated historical recombination events in these genomes
through linkage disequilibrium decay analysis and ancestral recombination graph
(ARG) reconstruction. In both approaches we were able to detect signatures of
recombination occurring in the evolutionary history of this species. Together, these
findings indicate that M. hyperodae is not as strictly asexual as previously assumed.
We hypothesise that M. hyperodae is facultatively asexual or cryptically sexual in its
native range, reproducing sexually on rare occasions sufficient to purge deleterious
mutations and stave off Muller's Ratchet. Although no males have been found in
Aotearoa pastures, a small number of males were reported in the original collections
of this species in South America. By translocating this species to Aotearoa, we have
inadvertently removed the external stimuli that triggers male development, forcing this
species to reproduce strictly asexually and initiating Muller's Ratchet. This project
demonstrated that incomplete understanding of reproductive mode and evolutionary
history can compromise biocontrol outcomes, and highlights the need for genomic
investigation in the selection and management of biocontrol strategies.
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Genomic Assessment of Wild Population Structure and Captive
Representation of the Critically Endangered Corroboree Frogs

Tiatragul S, Keogh J
Australian National University

Bold black stripes on bright yellow — you simply cannot find more striking frogs on the
Australia continent than the endemic corroboree frogs, but unfortunately, they are
going extinct. The northern corroboree frog and southern corroboree frog are
historically abundant throughout the Australian Alps, both species experienced severe
decline in the late 20th century from chytrid fungus (Bd). Today, both species are listed
as critically endangered with small, fragmented remnant populations barely surviving.
In the early 2000s, four institutions including Taronga Zoo, Melbourne Zoo, Healesville
Wildlife Sanctuary, and Tidbinbilla Nature Reserve established insurance populations
and started captive breeding programs (CBPs) to prevent their extinction. The
partnership’s goal was to breed as many individuals as possible to supplement
remaining wild populations and to assist translocation to new chytrid-free sites. CBPs
follow the Maximal Avoidance of Inbreeding (MAI) scheme which require breeding
males and females from distinct source populations or parental cross in subsequent
generations. Two main challenges exist: (1) we do not know how distinct source
populations are, and (2) corroboree frogs are group breeders, which makes pedigree-
based traditional pairings unfeasible. In this study, we used SNPs to assess historical
wild population structure and representation in CBPs. We first identified the source
population of all founders in CBPs and documented genetic diversity. We then
estimated pairwise relatedness among all breeders within and among CBPs. We
illustrate how our genetics data identified closely related individuals in current breeding
groups and how we adjusted groupings to comply with MAI schemes. Finally, we
provide recommendations for prioritising specific populations in future breeding efforts
to best assist in corroboree frog conservation and recovery. Our work provides a
model for leveraging genetics data in small captive breeding populations of group-
breeding amphibians.
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Virus Spillover and Strain Dynamics in a Parasitoid Biocontrol Agent

Inwood S, Grupp J, Dainty K, Dearden P
University Of Otago

Microbiomes of insect biocontrol agents remain poorly characterised, or often
completely ignored, despite their potential to influence biocontrol efficacy. Using a
unique archival collection of the parasitoid wasp Microctonus hyperodae, a biocontrol
agent released throughout Aotearoa New Zealand in the 1990s, we are examining
how a DNA virus, Microctonus hyperodae filamentous virus (MhFV), has spread and
evolved within this system. M. hyperodae was collected in South America as asexual
isofemale lines from eight locations, with the lines from East and West of the Andes
being genetically distinct. Using samples collected during the eight-year mass-rearing
programme and from the field after the establishment of biocontrol, we have tracked
MhFV prevalence, finding MhFV was initially restricted to Eastern wasp lines. During
mass-rearing, however, MhFV spilled over into Western lines resulting in all wasp lines
carrying MhFV. Although equal proportions of wasps from each collection location
were released, previous research showed field collections from the 1990s had
consistently lower than expected proportions of West Andean wasps. Population
resequencing revealed approximately 10% of wasps collected post-release in the
1990s are genetically West Andean, despite constituting 25% of the released
populations. By the 2020s, no West Andean wasps detected in collections from
Aotearoa pastures. We also find that all field samples, whether collected in the 1990s
or 2020s carry MhFV. This includes West Andean wasps which were released prior to
spillover of MhFV in the mass-rearing programme, indicating that additional spillover
was likely occurring in the field and indicates that infected wasps may have
outcompeted uninfected wasps. Population resequencing data have also revealed that
certain MhFV strains predominate in post-release field collections, though the strains
appear less distinct in contemporary samples than they were initially. To characterise
differences between strains, we have used long-read sequencing to assemble strain-
specific genomes. Using these genomes, we are now investigating whether co-
infection with multiple virus strains occurred, and whether this may have given rise to
recombinant MhFV strains. Given recent declines in the efficacy of this biocontrol
programme, we are interested in how viral evolution may have impacted long-term
biocontrol success. Together, these findings demonstrate how symbiont spillover and
evolution can shape the composition and efficacy of biocontrol agents. More broadly,
they highlight the importance of considering parasitoid biocontrol agents as holobionts,
which is essential for understanding the evolutionary trajectories and long-term
efficacy of biocontrol programmes.
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Diverging Genetic Regulation for Conserved Morphology: Evolution
of Segmentation in the Honeybee (Apis mellifera)

Hasselman E, Dearden P
University Of Otago

How can morphological outcomes be conserved despite genetic divergence
occurring? When the mechanisms of gene regulation for something so key as
segmenting a body have greatly changed how can a species produce viable embryos
and maintain reproductive capacity? The segmented body plan is a key trait of all
insects, but the honeybee (Apis mellifera) has a developmentally distinct trajectory
compared to traditional insect model organisms like Drosophila melanogaster and
Tribolium castaneum. Our research investigates the regulatory constraints and
evolutionary flexibility of the honeybee segmentation gene regulatory network,
supporting the idea that development is not defined as one state or the other but a
continuum of development. Using RNA interference (RNAi) and Hybridisation Chain
Reaction (HCR), we investigated the impact of knocking down conserved
segmentation factors. Alongside this, | also mapped the spatial transcriptomic
landscape of the developing honeybee embryo over the first 72 hours after laying,
using Stereo-seq. Our results validate that while honeybees share a core toolkit of
segmentation factors with other insects, namely odd-paired, caudal and Dichaete, the
spatiotemporal deployment of these genes have significantly diverged. In addition to
targeted knockdown of known segmentation factors, we also identified novel candidate
segmentation factors during our Stereo-seq analysis, which we are currently testing
with HCR. Our work shows how morphological conservation can be underpinned by
diverging genetic mechanisms showing us the allowances and constraints of gene
regulation during development despite millennia of evolution and differing ecological
pressures. In the context of Aotearoa, with our environment undergoing rapid shifts,
from climate change to the arrival of more invasive species, understanding the
developmental redundancy and evolutionary history of key pollinators is essential. By
testing how honeybees are genetically distinct but morphologically consistent to other
insects we gain vital insights into the developmental history of this introduced pollinator
species. This allows us to add to the basis of knowledge of one of our most important
species worldwide.
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Using PSoup to Understand Biological Systems

Fortuna N, Mitsanis C, Beveridge C
The University Of Queensland

Mechanistic models are essential for understanding complex biological regulation, yet
traditional quantitative approaches often face trade-offs between scalability,
parameter identifiability, and interpretability. Here, we present and evaluate PSoup, a
topology-driven, parameter-free modelling framework, and demonstrate its application
to shoot branching regulation through two complementary studies. Together, these
contributions show how curated causal knowledge alone can be sufficient to generate
accurate, testable predictions across diverse biological contexts. PSoup is an R
package that automatically translates signed, directed knowledge graphs into
algebraic difference equations designed to give outcomes relative to a baseline
condition. By avoiding kinetic parameterisation, PSoup focuses on network structure
as the primary determinant of system behaviour, enabling modelling across biological
scales and allowing for model validation across various experimental types. Using a
well-established hormonal and metabolic network controlling shoot branching, PSoup
accurately predicted the qualitative direction of phenotypic change across 78
perturbations, achieving 88.5% agreement with experimental outcomes. Exploration
of alternative yet biologically plausible network structures demonstrated PSoup’s utility
for hypothesis testing and distinguishing among competing mechanistic explanations.
The second study extends this framework to a large, literature-derived causal network
for shoot branching constructed from over 100 publications spanning multiple species
and experimental designs. Using PSoup, this curated network achieved 84.2%
accuracy on a training set of 76 unique perturbations and 71.1% accuracy on an
independent test set of 135 perturbations. Importantly, consistent mismatches
between model predictions and experimental data highlighted specific regions of
uncertainty in current biological knowledge, notably within SMXL-mediated and
epistatic strigolactone pathways, thereby identifying clear targets for future
experimentation. Together, these studies demonstrate that parameter-free, topology-
driven models can capture essential regulatory logic, integrate heterogeneous
experimental evidence, and expose gaps in understanding. PSoup provides a
transparent, reproducible framework for mechanistic reasoning, hypothesis
generation, and cross-scale integration, offering a powerful complement to both
quantitative modelling and data-driven approaches in systems biology.

92

Museum Genomics Reveals the Phylogenetic Placement of the
Elusive Tasmanian Pookila

Bhummakasikara T, Roycroft E, Burns P
Monash University

Genetic information plays an important role in understanding both the historical and
current status of species and populations. It is a crucial component in supporting
decision-making for conservation management actions to save threatened species.
Evolutionarily Significant Units (ESUs) are a key management tool used to determine
if a population requires separate conservation due to deep evolutionary
distinctiveness. The small endangered Australian Pookila (New Holland Mouse,
Pseudomys novaehollandiae) is an Australian rodent distributed across southeastern
Australia and listed among threatened rodents that has been in continuous decline
since European arrival in 1788. The Tasmanian population, in particular, has shown a
drastic decline in recent years. To implement effective conservation efforts and
management strategies in Tasmania, detailed information regarding the genetic
relationships among Pookila populations across their entire distribution is required.
Specifically, identifying the ESU status of the Tasmanian population is essential to
inform future conservation decisions. To determine these ESUs, a phylogenetic tree
was constructed to analyse the genetic relationships between populations in Victoria
(VIC), New South Wales (NSW), Queensland (QLD), and Tasmania (TAS). Utilising
sequences derived from an exon capture approach, the study focuses on whether the
Tasmanian populations belong to the existing southern ESU or represent a distinct
ESU in their own right. This information will support strategic decision-making to save
the Pookila in Tasmania.
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Conservation Genomics of the Australian Little Penguin, from Wild
Colonies to Captivity.

Ockert L, Day J, Sherwin W, Rollins L
University Of New South Wales

Little penguins are declining across Australia, with some geographically marginal
colonies having collapsed by up to 98% in recent decades. Escalating climatic
extremes, emerging disease threats such as highly pathogenic avian influenza, and
an exceptionally low evolutionary rate could jeopardise the species’ capacity to adapt
rapidly enough to mitigate further declines. Using the most geographically
comprehensive genomic dataset for Australian little penguins to date, we applied a
population genomic approach to address key conservation challenges among in-situ
and ex-situ populations. For in-situ populations, we identified biologically meaningful
management units and revealed fine-scale genetic structure, examined levels of
standing genetic variation, and assessed gene flow and associated barriers across
Australia. In parallel, we worked with 17 zoos and aquariums across Australia to
assess the genetic diversity and relatedness among ex-situ penguins and evaluate the
conservation value of this metapopulation relative to wild populations. Together, these
findings provide evidence for coordinated management of in-situ and ex-situ
populations, and a case study for integrating genomic data into existing studbook
records.
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Genomic Approaches to Characterise and Manipulate Flowering
Genes in Horticulturally Important Tree Crops

Kerr S, Cooper T, Waidyaratne S, Goyal M, Datta J, Hassanpour M
Queensland University Of Technology

Flowering is a complex process regulated by many different environmental signals and
endogenous signalling pathways. Much of what we understand about the genetic
pathways controlling flowering has come from studies in model species such as
Arabidopsis thaliana, although studies in non-model species indicate that many of the
genetic pathways regulating flowering are highly conserved within angiosperms. Tree
crops are highly valuable to Australia, accounting for half of the horticulture industry
value. However, little is known about the genetic pathways that control flowering in
these tree crops. Our previous research through the National Tree Genomics program
identified key flowering genes in several nationally important tree crops and
characterised their function by overexpressing them in A. thaliana. However, to test
the function of these genes within the tree species themselves we are now, as part of
the Genetics for Next Generation Orchards program, exploring new approaches such
as CRISPR gene editing and nanoparticle-mediated RNAi. We have successfully
created CRISPR-edited lines in citrus and preliminary results have shown that
nanoparticle-mediated RNAi is possible in tree crops, observing a significant reduction
in expression of endogenous genes in several tree crop species. Here, | will present
our latest research on these technologies and their applications for manipulating
horticulturally important traits such as flowering in tree crops.
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Taxonomy and Conservation Genetics of the Kultarrs
(Antechinomys sp.)

Dodd C, Catullo R, Umbrello L, Baker A, Travouillon K, Westerman M
University Of Western Australia

Effective conservation planning can only be achieved with a detailed knowledge of the
taxonomy and population genetics of the species in question. The taxonomy of the
group dictates the number of independent evolutionary entities which need managing,
and the populations genetics help determine the most appropriate approaches for
maintaining high genetic diversity and resilience in managed populations. Despite this,
taxonomic questions remain in many small mammal species across Australia, and
management actions are often taken without any consideration of the genetic health
of populations. The marsupial family Dasyuridae contains a range of species of
conservation concern, as well as many species for which are so poorly studied that
their conservation status remains largely unassessed. One such group is the kultarrs
(Antechinomys sp.). Long treated as a single species (Antechinomys laniger sensu
lato), a recent taxonomic review revealed that the kultarrs consist of at least three
distinct species (A. laniger sensu stricto, A. spenceri and A. auritus). Here we present
a draft genome for A. auritus and use ddRAD sequencing to investigate the population
structure and genetic diversity of the kultarrs. We show how range contractions due to
habitat clearing and feral predators have affected the genetic health of kultarr
populations. We also highlight the importance of bridging the gap between
taxonomists and decision makers in conservation to ensure taxonomic changes have
a positive conservation outcome for wild populations.
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Comparative Phylogeography of the Sminthopsis macroura Group
Identifies Expansion in Response to Past Climatic Changes

Potter S, Baker A, Eldridge M, Westerman M, Umbrello L
Macquarie University

Understanding how species have responded to past climate and environmental
change is an important goal of evolutionary biology. Many of Australia’s arid zone
mammals have decreased and require conservation management. However, we still
lack a deep understanding of how their populations are structured, their genetic
diversity, and how they have responded to climatic changes. Examining patterns of
diversification between closely related species distributed across contrasting biomes
provide a powerful framework to test whether they have conserved or species-specific
responses. Here we examine the responses of a group of small carnivorous
marsupials, dunnarts, which have successfully radiated in all biomes across Australia.
Using reduced representation sequencing, we compare the structure, diversity and
responses of three species: the fat-tailed dunnart (Sminthopsis crassicaudata), the
stripe-faced dunnart (S. macroura), and the red-cheeked dunnart (S. viriginiae).
Despite overlapping in parts of their distribution, we find distinct population clustering,
yet some similarity in the impact of biogeographic barriers for S. crassicaudata and S.
macroura, and S. macroura and S. virginiae. We found evidence for range expansions
in S. crassicaudata and S. virginiae with refugia appearing to be at the more mesic
extremes of their distributions. In contrast to S. crassicaudata, S. macroura
populations show longer term persistence across the southern arid biome with
expansions only identified in two of the five populations. Again, areas of refugia appear
to be in more mesic regions of their distribution. This study increases our
understanding of how small mammals have diversified across the arid zone of
Australia and where they have persisted through climatically unstable times.
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Expansions of Genes in the RNA Interference Pathway of Varroa
destructor

McKee R, Ashe A, Remnant E
University Of Sydney

RNA interference (RNAI) is a highly conserved process throughout Eukaryota for the
control and degradation of RNAs by complementary small RNAs. RNAi occurs through
three main pathways, the microRNA (miRNA) pathway for post-transcriptional gene
regulation, the small interfering RNA (siRNA) pathway for defence against viral
genomes, and the Piwi-interacting RNA (piRNA) pathway for suppression of
transposable elements. Despite these core processes being present across
Eukaryotes, many lineages have undergone adaptations including expansions and
losses of RNAIi gene families. The ectoparasitic mite Varroa destructor, a major threat
to honey bee populations, belongs to the subclass Acari, a lineage where multiple
gene families involved in RNAI processing have undergone expansions. We analysed
annotations of the V. destructor genome to identify RNAi proteins based on their key
catalytic domains. The proteins involved in microRNA (miRNA) processing (Drosha,
Dicer1, Argonaute1) in V. destructor are highly conserved, consistent with other
arthropods, while the proteins involved in small interfering RNA (siRNA) processing
(Dicer2 and Argonaute2) have experienced multiple duplications within Acari. We
identify three homologues of Dicer2, with one having lost one of the two required
RNase Il catalytic domains. Additionally, we identified two short proteins with single
RNase |l domains in V. destructor, which appear to be unique to mites and ticks of
Parasitiformes. We identified six copies of Argonaute2, five of which have intact
catalytic residues for slicing activity. Notably, we also found 4 RNA-dependent RNA
polymerase (RdRP) homologues, proteins involved in the production of secondary
siRNAs that amplify the Dicer-produced primary siRNAs, which are absent from
vertebrate and insect lineages. We analysed expression data from different life stages
of V. destructor and found male-specific expression of an Argonaute2 and an RdRP.
Gene expansions, particularly in the siRNA pathway, suggest that mites may require
enhanced antiviral defence or compensation for the loss of piRNAs. Defining the
proteins involved in the RNAI response of V. destructor is important for understanding
the ways small RNAs are produced and how this can impact RNAi-based treatments
and viral transmission dynamics.
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Genomewide Association Study of Nausea and Vomiting During
Pregnancy Reveals a Complex Genetic Architecture Beyond the
Impact of GDF15.

Painter J, Lind P, Medland S
QIMR Berghofer

Nausea and vomiting during pregnancy (NVP) is a common, often debilitating
experience, with symptoms ranging from mild to the most extreme form hyperemesis
gravidarum (HG). Previous genomewide association studies (GWAS) have identified
10 risk loci, most notably on chromosome 19 harbouring the GDF15 gene, a major risk
gene that has since been the subject of considerable follow-up. The association with
GDF 15, however, explains only part of the genetic variance in NVP and HG. To further
investigate the genetic liability to NVP and HG beyond this major effect we have
conducted a multi-cohort discovery GWAS meta-analysis across >728,000 individuals,
and follow-up analyses including multi-ancestry, bioinformatic, polygenic risk score,
correlation, Mendelian randomization, colocalization and fine-mapping analyses.
Together these reveal that NVP has a complex genetic architecture. We identify
another 17 novel variants associated with NVP severity, and find that both NVP and
HG are significantly heritable and highly genetically correlated. Bioinformatic analyses
revealed many of the associated variants have functional links to genes with roles in
placentation and fetal development. We also find evidence of genetic correlation and
causal relationships between NVP and other physical and mental health ftraits,
including body mass index, gastroesophageal reflux disease, chronic pain, anxiety and
post-traumatic stress disorder, with evidence for pleiotropic signal at a chromosome 3
gut-brain axis ‘nexus’ locus near RBM6. Such findings have potential implications for
future research and clinical care.
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Chromosome-Level Genome Assemblies Identify Members of Coral
Holobiont Community

Schneller N, Strugnell J, Field M, Bertola L, Cooke |
James Cook University

Coral colonies are complex meta-organisms that function as ecosystem engineers
building reefs that provide habitat for thousands of species. The existence of the
unique symbiosis of the coral host animal with microscopic algae can be traced back
to around 400 Mya, which highlights how this relationship has facilitated adaptation
under diverse environmental conditions. Advances in sequencing technologies now
allow us to learn more about the diverse community of species that make up the coral
‘holobiont’. We sequenced adult coral tissue of two lineages of the hard-coral species
Acropora kenti, one of which is endemic to Magnetic Island, Queensland, Australia,
while the other is widespread across the entire Great Barrier Reef. Sequencing
achieved chromosome-level phased genome assemblies while also capturing
associated bacteria, fungi, and Symbiodiniaceae. Synteny analysis of the two host
genomes revealed the presence of several large inversions and other structural
variants, which could potentially be associated with adaptation and might limit gene
flow between the lineages. In addition, it was possible to generate draft genome
assemblies for two symbiont species found within the widespread lineage,
demonstrating cooccurrence of Cladocopium species within this coral. The quality and
completeness of our assemblies for this species complex paves the way for extensive
comparative genome analysis and population genomics of both host and symbionts.
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Closing the Diagnostic Gap: Long-Read Sequencing and Diverse
Reference Resources to Improve Rare Disease Diagnosis

O'Sullivan B, Patel H
Australian National University

A substantial proportion of rare disease patients remain undiagnosed after standard
clinical testing. Aboriginal and Torres Strait Islander peoples often face additional
challenges in obtaining a rare disease diagnosis, driven in part by under-
representation in genomic research and reference datasets, alongside broader
systemic and access barriers. Typical genomic diagnosis involves short-read
sequencing and identification of the pathogenic variant from a targeted gene panel.
However, we hypothesise that a large proportion of undiagnosed rare diseases are
caused by variants that are (a) challenging to detect using short-reads and (b)
challenging to interpret against reference datasets lacking information about
populations underrepresented in genomic research. Recent years have seen two
important advances that could address this gap. First, long-read sequencing
technologies have expanded our ability to resolve complex genomic regions and
variant classes that are invisible or ambiguous to short-read methods. Second, a
growing number of large-scale initiatives are working to catalogue tolerated human
genetic variation from diverse global populations. These provide richer and more
representative resources for distinguishing pathogenic from benign variation in patient
genomes. Despite this significant progress and its potential to improve diagnostic
outcomes, neither advance has been efficiently integrated into the clinical workflows
routinely used for rare disease diagnosis in Australia, perpetuating a significant health
inequity for many patients. Here, we present findings from two complementary lines of
work. First, we benchmark Oxford Nanopore Technologies (ONT) and PacBio HiFi
long-read platforms for clinical utility in a rare disease context. We evaluate alignment-
based and assembly-based variant calling using HG002 as a reference standard and
a small cohort of rare disease patients. We observe high concordance between ONT
and HiFi across both calling strategies, with modest differences across genomic
regions and stratifications. Second, we explore how emerging diverse reference
resources can improve the filtering of benign variants in a small cohort of Indigenous
Australian patients. We evaluate resources with variants called against both GRCh38
and CHM13 reference genomes, including gnomAD, Human Pangenome Reference
Consortium (HPRC) and Simons Genome Diversity Project (SGDP), and assess which
resources are most effective for meaningful variant filtration. We also provide a
systematic evaluation of the National Centre for Indigenous Genomics’ Indigenous
variant library and demonstrate the utility of Indigenous-specific genomic reference
resources in a clinical context. Together, these findings aim to outline a practical path
toward more equitable and successful rare disease diagnosis in Australia, with
implications for genomic medicine more broadly.
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Developing Mitochondrial References for Australian Terrestrial
Mammals: Testing the Limits of Mitochondrial DNA in Species-Level
Diagnosis

Drury C, Roycroft E
Monash University

Environmental DNA (eDNA) — an effective, non-invasive approach to biodiversity
monitoring — is being increasingly used by conservation managers. However, eDNA
relies on available species-level mitochondrial reference sequences for species-level
identification, and on short ‘barcode’ DNA regions designed to be capable of
diagnosing species. The efficient application of eDNA in conservation — especially in
Australia — is limited by the availability of reference mitogenomes. Furthermore, the
capacity of conventional eDNA barcodes for species-level diagnosis of Australian
mammal taxa — particularly in recently diverged species — has not been investigated.
To address these gaps, | used a recent rapid radiation of Australo-Papuan rodents
(Hydromyini: Murinae) as a case study to produce a species-level reference database
of mitochondrial genomes from repurposed, nuclear-enriched short-read sequencing
datasets; and test the capacity of commonly used barcode regions to diagnose
species.
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Genetic Insights into a Managed Population of Black-Footed Rock-
Wallabies at Newhaven

Rubio C, Eldridge M, Pierson J, West R, Griffith O, Potter S
Macquarie University

Australia has the worst mammal extinction rate of any continent and has lost 17
marsupial species in the last 200 years. One species currently threatened is the black-
footed rock-wallaby, Petrogale lateralis, which represents five subspecies. This study
focuses on the Central Australian subspecies P. I. centralis, known locally as Warru.
This widespread arid zone rock-wallaby is now found in isolated remnant populations
and is the subject of ongoing conservation management, which includes captive
breeding, translocations, reintroductions and the use of predator-free fenced areas.
Understanding their population genetics is necessary for informed management
decisions and survival. In this study, individuals from a fenced wild population located
at Newhaven Wildlife Sanctuary in the Northern Territory (NT) managed by the
Australian Wildlife Conservancy (AWC) were screened for single nucleotide
polymorphisms as part of ongoing monitoring. We examined and compared population
structure, genetic diversity, relatedness, inbreeding coefficients, and private alleles of
this population against wild and managed Warru from the Anangu Pitjantjatjara
Yankunytjatjara (APY) Lands in South Australia (SA). The Newhaven population
contains many unique alleles and overall shows low inbreeding and low relatedness
amongst individuals. It has genetic diversity comparable to that of wild populations
from the APY Lands. The Newhaven population could represent a valuable source of
genetic diversity for captive breeding and conservation management of Warru.
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Chromosomal Evolution in the delicatulus Group of Pseudomys
Mice in Australia

Echalar Espinoza J, Roycroft E, Griffith O, Potter S
Macquarie University

Chromosome rearrangements—such as fusions, fissions, and inversions—play a key
role in adaptation and speciation across diverse taxa, yet the processes driving
changes in chromosome organization remain poorly understood. Australia is home to
one of the most diverse mammal groups to have evolved, the Hydromyini tribe of the
Muridae family. Rodents in this group have undergone rapid and recent diversification
(~5 million years ago) adapting to a wide range of environments, from very dry and
hot deserts to humid tropical forests. Within the delicatulus group of Pseudomys mice,
previous cytogenetic studies have identified chromosomal polymorphisms, including
pericentric inversions. These features make this group a particularly valuable model
system for understanding the role of chromosomal structural variation in driving
speciation and adaptation. Here, we aim to investigate the role of chromosomal
rearrangements associated with adaptation to arid environments, focusing on the
monophyletic clade of the delicatulus group. This clade includes species representing
both arid and mesic environments, such as Pseudomys hermannsburgensis, P.
bolami, P. novaehollandiae, P. delicatulus, P. mimulus, and P.pilbarensis. We
generated chromosome-level assemblies of these species and have identified
expansions and contractions of gene families compared to the genomes of Mus
musculus and Rattus norvegicus. Synteny analyses have revealed both conserved
genomic blocks and structural rearrangements between species in the delicatulus
group. Our next step is to investigate whether these rearranged regions are associated
with adaptive loci, and whether they correspond to functions related to arid adaptation,
as identified in enriched clusters from Gene Ontology (GO) analyses.
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Unpacking Genomics Mechanisms Underpinning Rapid Adapatation
of Net Form Blotch Disease

Coles Y, Davis J, Sanglard L, Gibberd M, Naim F
Curtin University
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Non-Invasive Epigenetic Age Estimation and Population Genetics
for Urban Deer Management Using Faecal DNA

D'Ombrain T, Harrisson K, Pacioni C, Greet J, Bennett A, Hill E, Murphy N
La Trobe University

Genetic analyses can provide crucial information for best practice wildlife
management, including for invasive species. However, traditional genetic sampling
methods often require difficult and costly animal handling or are limited to opportunistic
sampling of deceased specimens. We demonstrate the application of recently
developed non-invasive genetic monitoring methods for introduced sambar deer
(Cervus unicolor). Combining a faecal epigenetic clock and SNP panel offers the ability
to estimate age, identify individuals, and determine sex, first order relatives, and
population structure. In our case study incorporating repeated sampling of three
recently invaded urban Melbourne billabongs, we explore demographics, size, and
connectivity of populations. The SNP data enabled the identification of 38 individual
deer from four weekly sampling visits, and by examining their relatedness to the
broader population, we can infer invasion pathways into urban Melbourne. The
combination of sex-linked and epigenetic clock markers enabled us to determine that
male deer estimated to be <5 years old were detected moving between our sites, and
more accurately estimate population sizes. Overall, these new genetic approaches
provide powerful tools for wildlife monitoring and management.

107

Distribution and Effect of Oviparity, Viviparity, and Transitional
Pregnancy on Population Structure in the Lizard Saiphos equalis

Pathirana D, Songsomboon K, Hodgson M, Friesen C, Edwards S, Farquharson K,
Liang S, Ho S, Grueber C, Whittington C
The University Of Sydney

The skink Saiphos equalis is only one of very few vertebrates in the world to display
oviparity (egg-laying), viviparity (live birth), and a “transitional” intermediate
reproductive mode within the same species. We assessed the reproductive mode of
S. equalis throughout much of its range, followed by analysis of population structure
and gene flow dynamics. Our analysis of population structure found multiple clusters,
including one genetic cluster containing individuals with multiple phenotypes. Our
results show structuring is not strictly based on reproductive mode and may instead
be based on geographic location. We found gene flow was largely restricted among
locations within the same genetic clusters, except for one case of historical, low,
asymmetrical gene flow across clusters with different reproductive phenotypes.
Although we cannot conclude if gene flow became restricted due to differentiation in
reproductive mode between these locations and/or recent environmental barriers to
dispersal, this result could indicate that the evolution of different reproductive modes
may be relatively recent in the evolutionary history of S. equalis. Our findings show
that S. equalis displays a continuum of reproductive modes not observed in any other
vertebrate thus far. Its populations seem to have diverged relatively recently, making
the species an important model for further research into the evolution of pregnancy,
and more broadly of other complex traits.
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Is There a Genetic Basis for Sex Differences in the Gut Microbiota,
and Does This Genetic Variation Covary with Host Lifespan?

Kumar A, Hunt J
Western Sydney University

The Gut microbiota is increasingly recognised as a vital contributor to host fitness,
impacting development, immunity, metabolism, reproduction and lifespan. Yet, the
evolutionary dynamics between hosts and their microbial communities remain poorly
understood, particularly in invertebrates. The gut microbiota contributes significantly
to host physiology and fitness, but the extent to which its composition is influenced by
host genetics—and whether this relationship varies by sex—remains unclear. Here,
we examine the genetic basis of gut microbiota variation and its covariation with host
lifespan using nine inbred lines of the decorated cricket, Gryllodes sigillatus. By
employing amplicon sequencing of the V3-V4 region of the 16S rRNA gene, we
characterised the gut microbial communities of males and females across all lines and
linked microbial profiles to sex-specific lifespan data. We found that sex significantly
influenced lifespan. Beta diversity analyses revealed distinct clustering patterns
among genetic lines, with line-specific structuring. Alpha diversity also varied with line
and sex, suggesting a heritable component to gut microbiota traits. Importantly,
correlation analyses indicated that differences in microbiota composition covaried with
host lifespan across lines, implying a potential genetic coupling between microbial
communities and longevity. These findings provide evidence for a genotype-
dependent and sexually dimorphic gut microbiota structure in G. sigillatus, with
possible evolutionary implications for host—microbe coadaptation. Our results highlight
the utility of inbred lines in dissecting microbiome heritability and suggest that the gut
microbiota may act as a mediating factor in the evolution of sex-specific life-history
traits.
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Bringing CRISPR Down Under: Adapting Reptile Genome Editing for
Lizards in Australia

Lambreghts Y, Whiting M, Griffith O
Macquarie University

The ability to edit reptile genomes opens opportunities to understand fundamental
aspects of reptile biology, and holds potential for broader impact from invasive species
management to conservation in a changing climate. CRISPR-Cas9 has been
developed as a tool to edit the genomes of two reptiles, the brown anole (Anolis sagrei)
and the corn snake (Pantherophis guttatus), but this approach has capitalised on
unique aspects of these taxa as model species. To apply this approach, surgeries
need to be timed for when the ovary is producing yolky follicles (vitellogenesis) and
prior to ovulation. Unlike anoles, which ovulate continuously and are almost always
vitellogenic, many reptile species have highly seasonal or restricted reproductive
windows. Here, we adapted the microinjection approach developed in A. sagrei to
target the tyrosinase gene in two lizard species: the native delicate skink
(Lampropholis delicata) and the invasive common house gecko (Hemidactylus
frenatus). To identify the limited window in which individuals had ovaries in the correct
reproductive state, we developed an ultrasound-based method to identify vitellogenic
follicles in both species. We optimised an anaesthetic protocol for each species, using
subcutaneous dexmedetomidine and alfaxalone, with carprofen as an analgesic. Once
anaesthetised, a small incision was made to expose the ovary, and large yolky follicles
were injected with ribonucleoprotein complexes. The incision was then closed with
surgical glue. Post surgery, we successfully collected laid eggs from both species and
produced a homozygous tyrosinase knockout H. frenatus displaying a fully albino
phenotype. Larger sample sizes are required to estimate the mutation frequency of
our approach. These results highlight the importance of thorough understanding of a
species' reproductive biology when implementing CRISPR-based genome editing in
novel reptile systems.
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Long-Read Sequencing llluminates Retrotransposon Regulation
During Primordial Germ Cell Specification in Vitro

Chu R, Smits N, Workman S, Carleton A, Ewing A, Richardson S
Mater Research Institute--uq

L1 retrotransposons are genomic parasites driven to propagate in cells with heritable
genomes, with ~3,000 mouse L1 loci capable of insertional mutagenesis. We
previously discovered that heritable L1 insertions arise in early primordial germ cells
(PGCs), which ultimately give rise to all gametes of a developing individual. The aim
of this project is to understand L1 activity, regulation, and genomic impact during the
specification and early development of PGCs. To address these questions, we
recapitulate PGC specification in vitro, transitioning mouse embryonic stem cells
(mESCs) to epiblast-like cells (EpiLCs) and then to primordial germ cell-like cells
(PGCLCs). This model system enables engineered L1 reporter assays and Oxford
Nanopore Technologies (ONT) long-read sequencing and DNA methylation profiling
not feasible using in vivo PGCs. Previous analyses of DNA methylation during PGC
specification have relied on short-read sequencing, which cannot resolve the DNA
methylation status of individual L1 copies. Here we generate ONT long-read
methylomes for mESCs, EpiLCs and PGCLCs, undertaking locus-specific analysis of
L1s and other transposable elements genome-wide. We reveal a nuanced L1
regulatory landscape, with PGCLCs displaying a unique methylation profile across L1
sequences not observed in any other cell type and identify specific L1 copies that are
refractory to genome-wide DNA demethylation in PGCLCs. Moreover, integrating our
epigenomic analyses with engineered L1 reporter assays reveals that even in the
absence of DNA methylation, L1 promoter activity is repressed in a stage-specific
manner, consistent with multi-layered L1 transcriptional regulation. Finally, we uncover
evidence for ongoing L1 retrotransposition during cell culture, highlighting the
vulnerability of pluripotent and early germ cells to L1 mutagenesis. Our study
illuminates with unprecedented scope and resolution the regulation of L1 activity, a
major driver of genome evolution and source of genetic disease, in the nascent
mammalian germline.
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Characterisation of ATXN3 CAG Repeat and SNP Haplotype Diversity
Across Ancestries

Rey Alvarez L, Massey L, Deveson |, Szmulewicz D, Patel H
National Centre for Indigenous Genomics, Anu

Background: Machado-Joseph Disease (MJD/SCA3), caused by a CAG repeat
expansion in ATXNS3, displays phenotypic variability not fully explained by repeat
length alone. Two haplotypes known as the Machado and Joseph lineages harbour
disease alleles, with Indigenous Australians with MJD carrying the Joseph allele. A
comprehensive understanding of haplotype diversity across ancestries is essential to
interpret repeat instability risk, disease inheritance, and their associations with
phenotypic variability. Methods: We extracted ATXN3 sequences from 464 haplotype-
resolved HPRCv2 assemblies of 232 individuals, representing five continental
populations. Tandem Repeat Finder was used to identify CAG repeat lengths and
characterised all repeat classes across the locus. A local ATXN3 pangenome graph
was constructed using PGGB for structural variant discovery and variant calling. Single
nucleotide polymorphisms (SNPs) were identified from the resulting VCF and filtered
to retain biallelic variants with allele frequency >0.05. SNP patterns were analysed
relative to CAG repeat length by grouping haplotypes into baseline (14 repeat copies)
and expanded (>14 repeat copies) categories. Results: ATXN3 contained repeat
motifs ranging from mononucleotide to >12 bp units. The exon 10 CAG repeat copy
number ranged from 14 to 41 (mean 23.0 + 6.2). The long and short alleles per
individual showed a moderate positive correlation (r= 0.497, p-value= 2e-10) in their
lengths. Cumulative repeat length differed significantly across continental populations
(ANOVA, p-value= 3.7e-12), with African-ancestry haplotypes showing the highest
values. Variant analysis identified 306 common biallelic SNPs. Distinct SNP patterns
were observed between haplotypes carrying baseline versus expanded repeat
lengths, suggesting repeat-associated haplotype structure. These SNP profiles varied
across ancestries, indicating population-specific genomic backgrounds linked to
repeat expansion. The ATXN3 pangenome graph showed overall low complexity but
highlighted two major structural variants together with the CAG short tandem repeat.
Conclusion: This haplotype-resolved, population-scale characterisation of the ATXN3
locus demonstrates ancestry-associated differences in CAG allele distributions. The
identification of SNP patterns linked to expanded alleles provides a foundation for
defining haplotypes associated with repeat instability. Haplotype block analysis
encompassing all variants will clarify the genetic backgrounds that predispose to
expansion. These findings provide essential reference context for identifying
expansion-risk haplotypes in Indigenous Australian families with MJD and for
interpreting phenotype variability in this population.
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Beyond Sequence: Integrating Structural Data to Reconstruct the
Evolution of Host-Seeking Behaviour in Bacteria

Puente-Lelievre C, Matzke N
University Of Auckland

Bacterial pathogens actively track their hosts through chemotaxis, sensing chemical
gradients and translating environmental signals into directed movement via flagella.
This behaviour represents a critical early step in infection, guiding pathogens toward
host tissues and facilitating colonisation. Central to this system is CheY, a response
regulator within an ancient and ubiquitous signalling system that modulates flagellar
rotation in response to environmental signals. How CheY has diversified across the
bacterial tree of life and whether pathogenic lineages show specific adaptations to host
colonisation remain poorly understood. To address these questions, we integrated
sequence and structure data to reconstruct the evolutionary history of CheY across
bacterial lineages. We used HMMER for remote homology searches and identified
over 8000 CheY homologues spanning 177 genera across phylogenetically diverse
bacterial lineages, including pathogenic and non-pathogenic representatives of
Proteobacteria, Myxobacteria, Firmicutes, Bacteroidetes, Cyanobacteria, and
Verrucomicrobia, among others. We then performed phylogenetic analyses of amino
acid and structural (3Di) data using FastTree and IQ-TREE to resolve deep
evolutionary relationships undetectable by sequence alone. This large-scale
comparative framework reveals lineage-specific diversification of CheY and distinct
evolutionary patterns in motile pathogenic lineages, advancing our understanding of
how bacteria evolved host-directed motility and the deep history of chemotaxis
signalling.
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Sequencing in Real Time in the Undergraduate Classroom

Remnant E
The University Of Sydney

As genetics educators, we strive to distill our own enthusiasm for our discipline into
authentic learning experiences for our students, with the hope of igniting similar
passions. However, we often face a logistical struggle when designing genuine
experiential learning activities for large undergraduate cohorts. Here | will discuss my
experience with planning and implementing a Nanopore sequencing practical for a
cohort of >80 students in a 3rd year undergraduate bioinformatics course. As well as
exposing students to sequencing in real time, the aim of this practical was to
demonstrate an applied genomics response to a current biosecurity issue, the
detection and identification of novel invasive strains of myrtle rust. Despite logistical
challenges, time constraints and a subset of students having no wet-lab experience,
97% of students agreed or strongly agreed that they enjoyed the laboratory activities,
showing that with sufficient blind enthusiasm, outstanding technical support and expert
advice (plus plenty of hard work and preparation), ambitious teaching goals can
become a reality.
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Small but Mighty: What Can Small RNAs Tell Us About Parasitic
Mites?

Remnant E, McKee R, Damayo J, Ashe A
The University Of Sydney

The arrival of the ectoparasitic mite Varroa destructor in Australia represents a major
threat to our honey bee and pollination industries due to its role as both a parasite and
a viral vector. Despite its global importance as an agricultural pest, key aspects of
Varroa biology and its interactions with viruses remain poorly understood. Using small
RNA sequencing to investigate the outcomes of RNA interference (RNAI) in mites, we
have demonstrated that distinctive antiviral small interfering RNAs (siRNAs) are
produced throughout the mite’s lifecycle, which reveal viral transmission dynamics of
both honey bee and mite-specific viruses. In addition, we have profiled microRNA
(miRNA) expression across Varroa’s lifecycle, identifying key regulatory molecules
potentially involved in development, sex differentiation, and reproduction. Together,
the insights gained from small RNAs advance our understanding of Varroa-virus-host
interactions and inform future strategies for managing mite-associated threats to
honey bee health.
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Epigenetic Patterns of Xylanibacter ruminicola in Bovine Rumen
Vary with Season and Pregnancy

Chen Z
The University Of Queensland

Ruminants obtain nutrients through the microbial fermentation of plant materials in the
rumen. Xylanibacter ruminicola is a highly abundant bacterial species in the rumen
capable of utilizing diverse carbohydrates from plant materials. The volatile fatty acids
produced during fibre fermentation supply the majority of energy to ruminants.
However, pasture quality shifts (e.g, nutrient and fibre contents) across seasons, and
the host pregnancy status can alter the rumen environment. DNA methylation is a
reversible epigenetic modification capable of gene regulation, supporting rapid
bacterial adaptation to changing environments. In this study, rumen fluids from 37
female cattle (17 pregnant) were sampled across four seasons and used for Oxford
Nanopore sequencing to characterize the DNA methylation profiles (N6-
methyladenine, N4-methylcytosine, and 5-methylcytosine) of X. ruminicola. The
relative abundances of X. ruminicola were affected by seasonal and pasture quality
changes, but not by host pregnancy. DNA methylation signatures within the gene
bodies varied among seasons and pregnancy status. Most of these genes were
classified as ExbD/TolR family proteins and associated with the protein transport
process. Our study demonstrates that the DNA methylation profiles of rumen X.
ruminicola genes vary with the host microenvironment. These results provide insight
into the role of bacterial DNA methylation in mediating interactions between bacteria
and their living environments.



120

Dynamic Genomic Redistribution of H3 Variants Modulating
Metastatic Epigenome in Gastric Cancer

Sachdeva P, Khade B, Thorat R, Ingle A, Khare S, Gupta S
Advanced Centre for Treatment, Research and Education in Cancer

Histone proteins serve as epigenetic regulators of the genome architecture and are
known for their extensive post-translational modifications, which regulate gene
expression. Histone H3 variants, H3.2 and H3.3, occupy distinct genomic territories
differing in their tissue- and cell cycle-specific expression patterns, reflecting their
functionally distinct roles in transcriptional regulation. While prior studies have
revealed elevated H3.2 and diminished H3.3 levels in gastric cancer, the variant-
specific epigenetic mechanisms underlying metastatic progression remain poorly
defined. To this end, H3.2 and H3.3 were profiled along with their associated PTMs
by western blot analysis in gastric cancer cell lines, an EMT—induced (TGF- {3 treated)
cells, and an in vivo orthotopic gastric cancer model. In support of this, genome-wide
RNA and ChlIP-sequencing were performed to investigate the differential H3 variant
occupancy, and its impact on chromatin remodelling and transcriptional
reprogramming across gastric cancer and EMT-induced model system. The present
work defines a dynamic shift in histone H3 variant levels in metastatic gastric cancer
cell lines, characterized by a marked upregulation of H3.3 and a reduction in H3.2
relative to tumorigenic gastric cancer cell lines. Strikingly, this variant imbalance was
correlated by a gain of the repressive chromatin mark H3K9me3 and a concomitant
loss of the active mark H3K9ac, supporting the role of histone variants in chromatin
remodelling. Metastatic induction (TGF-B—treated) in gastric cancer cells mirrored this
epigenetic shift as decreased H3.2 and increased H3.3 levels relative to untreated
parental cells. Transcriptomic profiling further showed the enrichment of metabolic and
EMT-associated gene expression across both tumorigenic and metastatic gastric
cancer cell lines. Consistent to the in vitro findings, the in vivo orthotopic gastric cancer
mouse model also demonstrated elevated H3.3 and H3K9ac alongside reduced H3.2
and H3K9me3 at metastatic sites relative to primary tumor sites. Further, ChIP-
sequencing addressed distinct genome-wide occupancy of H3.2—H3K9me3 and
H3.3—-H3K9ac across tumorigenic, metastatic, and EMT-induced gastric cancer cell
lines. Integration of RNA-seq and ChIP-seq has established that variant-specific
histone localization is one of the key epigenetic determinants of transcriptional
reprogramming driving gastric cancer progression and metastasis. Altogether, the
study delineated that variant-specific histone genomic occupancy acts as a key factor
for transcriptional rewiring, which facilitates cell fate transitions during tumor growth
and aggressive metastatic stage of gastric cancer. Hence, this suggests that H3
histone variants are potent players in tumorigenesis and metastatic epigenome
maintenance.
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Genomic Resources and Genetic Diversity in the Global Collection
of the Australian Native Lime, Citrus glauca

Ryan J, Stewart Z, Smith M, Henry R, Prentis P
Queensland University Of Technology

Australian native Citrus species, such as Citrus glauca, possess resistance to a variety
of diseases which threaten global production. Recently, high quality genome
assemblies have been developed for several Australian species, enabling genomic
investigation of these crop wild relatives. This study undertook detailed genomic
analysis of C. glauca by comparing the haplotypes of two previously sequenced
reference genomes, resequencing data of 52 representative accessions from
collections in Australia, France and America, and 12 hybrid progeny of a controlled C.
glauca x C. glauca cross. The reference haplotypes showed minimal variation from
haplotypes of the same individual but with larger and more frequent structural
rearrangements between the haplotypes of the two assemblies, including large
regions unique to one assembly on several chromosome ends. We identified
14,872,413 SNPs in C. glauca from the resequencing data and identified three
geographically structured groups across its wild range. Furthermore, we found the
current collection displays high levels of genetic diversity and low levels of redundancy
in the core collection. We also demonstrated that all progeny from the controlled C.
glauca cross are hybrids. Overall, we have characterised the genetic diversity present
in breeding populations of C. glauca and discovered extensive genomic novelty. This
information can help identify useful alleles that breeders can use to develop elite citrus
varieties with better disease resistance and tolerance to environmental stresses.
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Leveraging and Refining Rumen Microbial Functional and
Taxonomic Features to Predict Methane Phenotypes in Sheep

Li Y, Ong C, Yadav S, Aldridge M, Fitzgerald P, van der Werf J, Nguyen L, Ross E
UNIVERSITY OF QUEENSLAND

Methane released by ruminant livestock is a major contributor to agricultural
greenhouse gas emissions, and reducing it requires reliable ways to distinguish
animals with inherently high or low emission phenotypes. Direct phenotyping remains
costly and logistically demanding, which limits its routine use in breeding production.
The rumen microbial community is tightly linked to host methane output and can, in
principle, serve as an intermediate phenotype. Here we examine whether microbial
information from long-read rumen metagenomics can support accurate prediction of
methane emissions in sheep, and we compare how different feature types and marker
subsets influence prediction performance. Rumen samples from sheep with complete
methane and sequencing records were processed through a long-read metagenomic
workflow, producing taxonomic abundances and functional annotations based on
Clusters of Orthologous Groups (COG) and KEGG orthologs. A microbial feature
selection procedure was then applied to rank features by their association with
methane and to retain a compact subset of informative markers for model refitting.
Microbiability was estimated for each matrix, and predictive performance was
assessed with leave-one-day-out. Functional matrices captured a substantially larger
share of phenotypic variance than taxonomic matrices, and microbiability estimates
exceeded 0.90 for several functional matrices. Despite these high variance component
estimates, leave-one-day-out validated prediction accuracies were more moderate,
with Pearson correlations around 0.4 to 0.6, indicating a gap between variance
explained in-sample and transferable predictive signal. Feature selection showed that
prediction accuracy was largely retained when the marker set was reduced to a
smaller panel of top-ranked functional features, suggesting that a compact subset
carries most of the predictive signal. Accuracy was also robust across normalisation
choices, further supporting the stability of functional profiles as predictors. Long-read
rumen metagenomic features, particularly functional profiles, provide informative
predictors of enteric methane in sheep. Feature selection further indicates that a
reduced microbial marker panel can sustain predictive accuracy, supporting a
practical, cost-aware basis for integrating microbial profile into reducing methane
emission and sheep breeding strategies.
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Intrauterine Environment and Offspring Psychiatric Outcomes: An
Intergenerational Mendelian Randomization Study in the Norwegian
Mother, Father, and Child Cohort

Chang E, Hwang L, Evans D, Havdahl A
Institute for Molecular Bioscience, The University of Queensland

Observational studies have reported that lower birth weight and shorter gestational
age are associated with an increased risk of psychiatric outcomes in offspring,
including neurodevelopmental difficulties and symptoms of anxiety and depression.
However, interpretation of these associations is challenging. First, variation in neonatal
traits may arise from intrauterine programming but may also be driven directly by the
fetal genome. Second, studies often have limited capacity to address confounding by
factors such as postnatal environment. To address these issues, we applied a within-
family Mendelian randomization framework, leveraging recent advances in partitioning
genetic effects on offspring neonatal traits into maternal and fetal components. This
study used data from the Norwegian Mother, Father and Child Cohort Study (MoBa),
the world’s largest population-based pregnancy cohort with more than 30,000
genotyped parent—offspring trios and deep longitudinal phenotyping. We used
maternal genetic variants associated with offspring birth weight and gestational age
as proxies for the intrauterine environment, reducing confounding from postnatal
factors. We examined their associations with offspring psychiatric outcomes, including
traits related to attention-deficit/hyperactivity disorder, autism spectrum disorder,
language and motor difficulties, depression, and anxiety. Our analyses were
conditional on parental and offspring genotype to mitigate confounding by shared
genetic effects, while the parental component of the analyses also served as a
negative control. This study aimed to determine whether observed associations
between birth weight, gestational age, and offspring psychiatric outcomes are
attributable to shared genetic liability or to programming via the intrauterine
environment. Our conventional observational analyses revealed that lower and
gestational age were negatively associated with a number of offspring psychiatric
outcomes. Preliminary analyses have identified and validated maternal genetic
variants strongly associated with offspring birthweight and gestational age. Final
results and sensitivity analyses will be presented at the conference.
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A Cup of Tea with Uncle — Genetic Counselling Consultations
Supported by Indigenous Approaches

Ruthven S
Austin Health/SING

Background/Knowledges: Historic injustice and harms against Indigenous peoples
have created a health gap (Luke etal., 2022). Indigenous Australians face significant
obstacles to gain base level healthcare and inequities are reinforced in specialty
services such as clinical genetics/genomics (Lewis etal., 2024). This case presentation
explores system failings while using culturally safe practice to promote therapeutic
outcomes in genetic healthcare. Context/Positionality: Case presented by Indigenous
queer woman, working as a genetic counsellor in a public hospital. They work largely
in heredity cancer with services provided in both inner city and rural settings. While
they value/enjoy working with Indigenous and diverse peoples, this only constitutes a
fraction of their case load. Genetics much like many areas of healthcare requires
significant change to become safe/accessible for all peoples. This case is presented
with permission of uncle, who wishes for this story and learnings to shared in hope of
taking steps toward seeing this actualised. Patient name, location, cultural affiliations
and clinical description absent to maintain anonymity. Case Description/Yarning:
Uncle, a 72-year-old Indigenous man living in rural community was referred to clinical
genetic services regarding a personal cancer diagnosis, among other clinical features
suggestive of an underlying genetic cancer syndrome. Patient contact involved
intake/family history phone consultation, pre-test appointment, result appointment and
summary letter. Clinical genetic practice among other areas of healthcare improves
when Indigenous methods are considered in and outside of consultation spaces.
Culturally safe practice, Indigenous approaches and Indigenous health
professionals/services were included to promote patient care/therapeutic outcomes.
Learnings/Reflections: Strength of Indigenous approaches i.e., yarning Supporting
diverse patients, families and communities Limitations of health system and scope of
practice
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The Role of Chromatin in Guiding Transcription Factor Activity in
Stem Cells

Isbel L
The Adelaide Centre For Epigenetics

Cellular identity is tightly controlled by epigenetic regulation, with transcription factor
proteins serving as key drivers of gene regulation. These DNA-binding proteins are
central to the establishment and maintenance of cell fate. While many of the
transcription factors involved in these processes have been identified, much less is
understood about how they function mechanistically. A major challenge is that
transcription factors operate on a chromatinised genome in cells, which is a highly
dynamic and complex environment. We therefore aim to define how chromatin and
transcription factors work together to drive cell fate decisions. To address this, we have
applied our cellular genomics pipelines in mouse stem cells to characterise
transcription factor—cofactor interactions across a family of chromatin-bound TRIM
homologues, using ChlP-seq, ATAC-seq and RNA-seq. Cutting-edge protein tools,
including degron-tag alleles, enable the rapid perturbation needed to identify primary
effects with confidence at the genomic level. We find an unexpected degree of
functional divergence on the genome, both in recruitment to chromatin and in
downstream effects on gene expression. Structural modelling further suggests that a
tunable transcription factor interaction interface exists between TRIM proteins, helping
to drive the divergence of these otherwise evolutionarily related cofactors. Our findings
show that transcription factors navigate chromatin with a high degree of specificity,
with intrinsic properties driven by cofactor interactions providing flexibility in genome
regulation. In doing so, we demonstrate that highly similar cofactor proteins can
nevertheless display a striking degree of selectivity in transcription factor pairing.
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Comparative Analysis of KNATM Function in Arabidopsis thaliana
and Cardamine hirsuta

Jessica G, Wallis D, Byrne M
The University Of Sydney

Leaves are specialised plant organs involved in energy capture and gas exchange
with diverse forms ranging from simple leaves, with undivided lamina, to compound
leaves, where the lamina is dissected into distinct units known as leaflets. Leaves and
leaflets can be further modified by marginal outgrowths such as lobes and serrations,
increasing shape complexity. Leaf shape complexity is established early in
development, and in many species depends upon the activities of Three Amino Acid
Loop Extension (TALE) homeodomain transcription factors. The plant TALE family is
an ancient family of genes comprised of BEL1-like-homeodomain (BLH), Knotted1-
like-homeobox (KNOX), and a related gene, KNATM, which lacks the conserved
homeodomain. Interactions between the proteins encoded in these genes are thought
to be critical to their developmental functions. Furthermore, species-specific regulation
of TALE genes, such as differences in expression domain between species with
simple leaves, such as Arabidopsis thaliana, and those with compound leaves, such
as Cardamine hirsuta, may underlie variation in leaf diversity. Understanding how
TALE genes modify leaves could provide insight into how evolutionary forces may
have progressively shaped and diversified leaf forms, as well as how those forms arise
in the plants of today. Here, we present results investigating the function of several
TALE genes in the leaf development of A. thaliana and C. hirsuta.
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Gene Regulatory Networks Underlying Bud Dormancy in
Horticultural Perennial Crops

Shehnaz S, Prentis P, Tanurdzi¢ M
The University Of Queensland

The plasticity of shoot architecture and floral initiation plays a direct role in determining
yield in horticultural crops. Both these traits are controlled by the axillary bud dormancy
status. Multiple environmental and endogenous stimuli like temperature, light and
hormones control this status via pathways consisting of genes working in association
with, and opposition, to one other to create complex gene regulatory networks (GRNs).
In our research, we implemented co-expression and random forest network inference
algorithms to build species-specific dormancy GRNs using gene expression data at
various stages of bud dormancy or growth from Australian horticultural crops like
mango, macadamia, almond, and avocado. We identified key regulators and target
genes of the known dormancy transcription factors, SHORT VEGETATIVE
PHASE/SHORT VEGETATIVE PHASE-LIKE (SVP/SVL) and BRANCHED1 (BRC1).
We observed conservation of hormone pathways in the BRC1 GRNs involved in
abscisic acid (ABA), strigolactone (SL) and gibberellin (GA) signalling, biosynthesis
and/or catabolism. These findings agree with prior literature further supporting the key
role all three hormones play in the dormancy network. The BRC1 GRNs further
observed conservation of flowering time, branching and chromatin regulatory genes.
This pattern of genetic conservation in hormone pathways, flowering time, branching
and chromatin regulation was also found in the SVP GRNs with substantial overlap
between both the regulators and target genes of BRC1 and SVP/SVL. One novel
finding from these networks, was the feedback loop between BRC1 and SVP/SVL. To
experimentally confirm the interactions identified via the in-silico GRN inference
technique, an in vitro genome-wide binding assay called DAP-seq was pursued.
Genes involved in ABA, GA, SL, shoot branching and flowering time regulation were
confirmed as BRC1 and SVP/SVL targets through this technique. Our results further
suggest that (1) SVP/SVL may target BRC1, supporting prior literature, and (2) BRC1
may target SVP/SVL, giving us the first evidence of a feedback loop between the two
TFs within the dormancy network. Our study on bud dormancy gene regulatory
networks revealed a conserved set of potential upstream regulators of BRC1 and
SVP/SVL and experimentally supported downstream target genes in important
horticulture crops like mango and macadamia, which can now be used for future
studies and as targets for further manipulations of tree architecture and bud floral
identity to improve orchard productivity.
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Small RNA Associated with Vegetative Phase Change and
Competence to Flower in Mango (Mangifera indica)

Millard A, Ali A, Dillon N, Brosnan C, Tanurdzic M
University Of Queensland, School Of Chemistry And Molecular Biosciences

Plant development is divided into three stages with respect to the plant’s ability to
produce flowers: juvenile phase (during which a plant cannot be induced to flower),
vegetative adult phase (plant is competent but not induced to flower), and reproductive
phase (induced to flower). The transition between each developmental stage is tightly
regulated by genetic factors and environmental cues. In annuals, the transition from
juvenile phase to vegetative adult phase, known as vegetative phase change, is
predominantly negatively regulated by a family of microRNA (miRNA) called
miR156/157. These miRNAs target the family of transcription factors SQUAMOSA
PROMOTER BINDING-LIKE (SPLs), which promote vegetative phase change as the
plant ages. To investigate any potential roles of microRNA in juvenile to adult transition
in mango, we employed high throughput small RNA sequencing in order to identify
conserved and mango lineage -specific microRNA and other small RNA, annotate
miRNA precursor loci in the mango genome, and identify any differences in miRNA
expression between juvenile and adult mango trees. We also took advantage of
recently available annotation of transposable elements and other repeats in the mango
genome to identify repeat-associated small RNA and improve our microRNA
annotation pipeline. We identified 205mature miRNA, of which 161 were conserved
miRNA found in other plant lineages. Within this group, we identified five miR156 and
three 5 miR157 family members, of which, at least three mR156 and at least one
miR157 were also found as upregulated in the juvenile plants relative to adult plants.
This analysis also discovered several new miRNA in mango with the same pattern of
expression, some predicted to target transcription factors other than SPLs. Our results
point to some level of conservation of the miR156/157-SPL module in phase change
transition in mango and identify key candidate loci for juvenility in mango.
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Genetic Variation and Tissue-Specific Splicing: Insights from a
Million GWAS Study

Chhabra A, Balasubramanian S
Monash University

Differential splicing plays a key role in creating protein diversity.Differential splicing
can be observed between tissues and contribute totheir function. We have recently
revealed a basic framework that definesthe rules that govern splice site choice across
eukaryoes (Dent et al,Nature Comm, 2025). However, the exact signals that make a
splice siteactive in one tissue but silent in another remain largely unknown. In
thisstudy, we use large-scale computational genomics to figure out whatdrives tissue-
specific splicing in humans. By analysing splice-site usagefrom GTEx RNA-seq data
(20 tissues, over 300 genotyped donors), we identified splicing events that are specific
to certain tissues. Looking atthe sequences around these sites, we found recurring
sequence patterns(motifs) associated with tissue-specific splicing. At the same time,
we ranover a million genome-wide association studies (GWAS) to find geneticvariants
that change splice-site strength in certain tissues, but not others.We created a detailed
atlas of splice regulatory variants whose functionalimpacts differ between tissues.
Comparing results across tissues helpsus pinpoint variants that act differently
depending on the tissue, sheddinglight on the DNA elements that give splicing its
tissue-specific behaviour.Several of these genetic variants have been previously
reported beamong the variants associated with human disease, including cancer.Our
analysis suggests that altered splice-site activity may represent a keymechanistic link,
raising the possibility that a subset of these diseasesmay, in fact, reflect tissue-specific
splicing defects. Together, thisapproach expands our knowledge of splicing regulators
and provides afoundation for developing therapies to fix splicing-related defects
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Generating Functional Genomics and Epigenomics Resources to
Identify Gene Regulatory Elements in Mango (Mangifera indica L.)

Bartschat C, Zhang Q, Shehnaz S, Dillon N, Crisp P, Tanurdzi¢ M
The University of Queensland

Gene regulatory networks (GRNs) capture the collective interactions between various
genomic elements. These elements include genes, trans-acting transcription factors
(TFs) and cis-regulatory elements (CREs), where TF binding to target CREs at a given
locus can effectively modulate the transcriptional program of the gene(s) that those
CREs are associated with. The ability of a TF to bind to its cognate DNA sequence is
determined by dynamic features of the chromatin state including nucleosome
occupancy (i.e., chromatin accessibility) and the covalent post-translational
modification of histone proteins (referred to as epigenetic modifications). The
exploration and discovery of active CREs within specific GRNs is heavily reliant on the
availability of fine-scale genomics and epigenomics resources. These types of
resources are significantly limited in mango (Mangifera indica L.) when compared to
other crop species. This warrants the curation of high-quality genome annotations and
genomics resources, as to advance the identification of functional regulatory DNA
sequences and reveal how their regulation/engagement underpins major productivity
traits e.g., canopy architecture, precocity, and fruit set. First, to generate genome-wide
chromatin accessibility and histone modification profiles, we performed Assay of
Transposase Accessible Chromatin sequencing (ATAC-seq) and Cleavage Under
Targets & Tagmentation (CUT&Tag) assays, respectively, on various organs from the
mango cultivars Yess!, Kensington Pride and Irwin. Together, these assays provide
novel genomic/epigenomic maps, identifying candidate organ- and developmental-
specific functional genomic elements. These datasets were then further integrated with
other available datasets in mango (e.g., DNA methylation profiles, and DAP-seq
datasets), providing a scaffold for interrogation of GRNs that underpin complex
productivity traits in mango. Here, axillary bud dormancy was used as a case study.
Through functional resolution of the bud dormancy chromatin state, we identified novel
genomic and epigenomic features of the bud dormancy GRN.
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DNA Methylomes in Mango (Mangifera indica L.)

Zhang Q, Crisp P, Tanurdzi¢ M
University Of Queensland

DNA methylation is a ubiquitous epigenetic modification in plantsn or nearby genes
and transposable elements (TEs). . TEs in threend show that ~35% of genome is TEs.
profiled DNA methylation in four mango cultivars and identified the total DNA
methylation levels are 54.7%-71.7% for CG, 25.3%-42.7% for CHG and 4.1%-17% for
CHH context, with higher methylation levels in TEs than genes. omparison of DNA
methylation mango vegetative organs (leaves, dormant axillary buds, dormant
terminal buds) identified 9,164 and 5,248 CHH-DMRs, hypermethylated in dormant
terminal and axillary buds relative to leaves. The DMRs are mostly in TEs and gene
flanking regions. These results imply that some of the differences in DNA methylation
of the mango gene promoter regions are correlated with bud dormancy and may
indicate a regulatory role for DNA methylation in this process. Comparisons of DNA
methylation between mango cultivars (Irwin and Alphonso) identified 21,888 leaf
DMRs, 16,069 terminal bud DMRs and 43,816 axillary bud DMRs, more than a half of
which are CG-DMRs mostly locating on genes. Together, our results contribute to
understanding the function of DNA methylation in mango and its variation throughout
mango development.
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Sex in Mammals: Rats Do It Different

Ryan J, Landen S, Chen X, Grzybowski M, Dwinell M, Geurts A, Arnold A, Harley V
Hudson Institute Of Medical Research

Mammalian sex determination is largely driven by a single copy of the Sry gene on the
Y chromosome by a single copy. The exception is the rat (Rattus norvegicus, aka
Brown Norway), having 11 Sry copies, that show varying biochemical activities as a
transcription factor, and varying spatio-temporal tissue distribution. It seems that rat
SRY has divided its labour. Together, duplication and expression profiles of the Sry
genes indicate that neo-functionalization, with new roles for Sry paralogs yet to be
discovered. A fundamental question is which Sry paralog or combination thereof is
responsible for testis determination in the Brown Norway rat. We have generated a
XXSryTg rat, transgenic for Sry1, Sry3C and Sry4A. These rats develop phenotypically
male. This indicates that one of these genes, or a combination of them, are sufficient
to induce testis development in a female. Sry4A is the best candidate, based on
evolutionary analyses of SRY sequences among rat species. SRY activates male sex
determination via SOX9 testis-specific enhancers in humans and mice (Croft et al.,
2018 Nature Comms, Gonen et al., 2018 Science); these enhancers are highly
conserved in rat suggesting conserved sex determining function. We have performed
Enh13 luciferase assays in vitro and show Sry1 and Sry4A activate Sox9 expression,
but Sry3C does not. RNA-Sequencing of rat Sertoli cells transfected with each Sry will
be presented. These results will help us further our understanding of how and why Sry
does sex differently in Brown Norway rats.
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Bioplatforms Australia Genomics for Forest Resilience Initiative

Lord E, Lum M, Crayn D, Jones R, Spokevicius A, Gallagher R, Tobias P, Commander
L, Scarlett K, Rossetto M
Royal Botanic Gardens Sydney

The Genomics for Forest Resilience Initiative aims to establish national, population-
scale genomics infrastructure to support the conservation, restoration, and sustainable
management of Australia’s native forests. Recognising that forest species have life
cycles spanning decades to centuries, this program leverages advances in genomics
to better understand the genetic basis of adaptation to changing and adverse
environments. Delivered through a coordinated collaborative national network
including herbaria, academic institutions, conservation organisations, and government
agencies, the initiative is generating both high-quality reference genomes and
population-level genomic datasets for key native forest species. In collaboration with
the NSW Royal Botanic Gardens’ Restore and Renew program, these resources are
designed to use genomics to inform forest restoration efforts. By enabling detailed
assessments of genetic diversity between populations, the program supports
improved provenance selection, seed sourcing strategies, and the design of
restoration efforts that enhance resilience to climate change and disease pressures.
The resulting genomic tools will also strengthen ecological monitoring by revealing
evolutionary history, demographic patterns, and adaptive potential. Since it's launch
in 2025, the initiative has provided project support enabling reference and population
genomic data for 13 native species. Pilot data has explored the impact of sampling
strategies across the landscape, and indicated differing population structure and
diversity patterns among rainforest flora. This collaborative national approach provides
critical foundational data infrastructure, ensuring that Australia’s forest restoration and
management practices are informed by robust, scalable, and accessible genomic
evidence. This Initiative is supported by funding from Bioplatforms Australia, enabled
by the Commonwealth Government National Collaborative Research Infrastructure
Strategy (NCRIS).
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A High-Quality Polyploid Reference Genome of Channel Millet
(Echinochloa turneriana) Reveals Its Potential as a Climate-Resilient
Grain

Chandora R, Furtado A, Henry R
QAAFI, University of Queensland

Australian agriculture is increasingly challenged by climate change, soil salinity and
water scarcity, demanding new crops that can thrive under harsh conditions. Channel
millet (Echinochloa turneriana), a native C, grass found in north-eastern Australia,
naturally thrives in saline and arid environments, making it a strong candidate for
climate-resilient grain production. However, despite its adaptive potential, Channel
millet remains genetically underexplored. Here, we present the first comprehensive
genomic characterisation of E. turneriana, generating a high-quality, haplotype-
resolved reference assembly (2.66 Gb) with outstanding contiguity (N50 = 53 Mb) and
completeness (99.8% BUSCO). We resolve a complex allododecaploid genome
structure (AABBCCGGHHII; 2n = 12x=108), comprising six distinct subgenomes with
a basic chromosome number of x = 9, and annotate 163,194 protein-coding genes.
Comparative genomic analyses, incorporating resequencing data from related
domesticated and wild millet species, reveal key structural variants and conserved
syntenic relationships across taxa, providing insights into polyploid genome evolution
and candidate loci associated with domestication. This genomic resource substantially
advances our understanding of complex polyploid architecture in Channel millet and
lays the groundwork for the de novo domestication of Australian native millets. By
coupling genomics with modern biotechnological approaches, this work outlines
practical avenues to diversify Australian farming systems with climate-resilient crops
that possess superior adaptive traits, thereby supporting long-term environmental
sustainability and economic viability under global change.
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Uncovering Novel GxG Interactions Through Mutant Perturbations
to Test Genomic Predictions

Chandora K, Raju P, Appleton N, Rana M, Beveridge C, Cooper M
The University of Queensland

The traits that drive crop productivity are typically complex, being governed by intricate
gene regulatory networks. Deciphering the Trait Genetic Architecture (TGA) of these
networks involves identifying the number and location of genes influencing the trait,
their effect sizes, allele frequencies, and the contribution of additive and non-additive
interactions, such as epistasis and Genotype-by-Environment (GxE) interactions.
Traditional approaches, including mutagenesis and QTL (Quantitative Trait Loci)
mapping, have been used independently to study TGA. This research seeks to
integrate these approaches by examining the quantitative effects of induced
mutations, aiming to test the effectiveness of this novel methodology in providing
deeper insights into the genetic architecture of complex traits and improving predictive
models. Using Arabidopsis thaliana as the model system, the research focuses on
shoot branching as a representative complex trait while leveraging the prior knowledge
of the gene network to evaluate the impact of mutant perturbations. The study is
structured around the following objectives: The first is to quantify the GxE effects of
mutants within the shoot branching network through the impact of sugar availability
and hormonal interplay, under varying light intensities. The second is dissecting the
TGA of the shoot branching network by embedding mutant approaches into an
innovative paired Nested Association Mapping (pNAM) framework. The sub-
populations of the pNAM are being developed using high and low branching wild-type
accessions from the 1001+ Arabidopsis Genome Project as founders alongside
Columbia-0 (Col-0) and a branching double mutant in Col-0 background as reference
parents. The sub-populations with the two mutations will be categorised into nine
distinct classes based on the segregation patterns for exploring the Genotype-by-
Genotype (GxG) interactions. The third objective is to assess the pNAM in varying
light intensities for a GxGXxE interactions study. The pNAM experiment will evaluate
the potential to use targeted mutant perturbations to investigate the TGA and discover
novel properties of gene regulatory networks that can be applied to enhance the
prediction of Genotype-to-Phenotype (G2P) relationships for traits.
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Natural UV-absorbing Compounds - Mycosporine-Like Amino Acids
and the Complexity of Their Biosynthetic Pathways

Rosic N
Southern Cross University

The Earth’s surface is continually exposed to harmful ultraviolet radiation (UVR) within
the 280—400 nm range. Prolonged exposure to UVR induces DNA damage in skin
cells through the generation of free radicals, resulting in oxidative stress and
accelerated skin ageing. To counteract these effects, many organisms have evolved
protective mechanisms against UVR and oxidative damage. Mycosporine-like amino
acids (MAAs) are a class of UV-absorbing secondary metabolites widely found in
aquatic organisms. They are among the most abundant natural photoprotective
compounds and play a crucial role in shielding cells from UVR. MAAs efficiently absorb
radiation in both the UV-A (315-400 nm) and UV-B (280-315 nm) regions without
generating free radicals. In addition to their photoprotective properties, MAAs exhibit
strong antioxidant activity by scavenging reactive oxygen species (ROS) and
suppressing singlet oxygen-induced damage. To date, more than 30 distinct MAAs
have been identified, each characterised by varying UV-absorbing and antioxidative
capacities. The biosynthesis of MAAs is governed by gene clusters typically
comprising four core genes encoding dehydroquinate synthase (DHQS), O-
methyltransferase (O-MT), ATP-grasp enzymes, and nonribosomal peptide
synthetases (NRPS). Two principal biosynthetic pathways have been described. The
first involves the shikimate pathway, in which 3-dehydroquinate (DHQ) serves as a
precursor for the formation of 4-deoxygadusol (4-DG), a key intermediate leading to
both primary and secondary MAAs. The second pathway originates from the pentose
phosphate pathway, where MAAs are synthesised via the intermediate
sedoheptulose-7-phosphate (SH-7-P) through the four-enzyme “shinorine pathway”
(mys gene cluster). Significant genetic variability in MAA biosynthesis has been
observed across algae, animals, and cyanobacteria. In particular, differences in
enzyme composition, such as the presence or absence of NRPS (encoded by mysE
in Anabaena-type clusters) or D-Ala-D-Ala ligase (encoded by mysD in Nostoc-type
clusters), highlight alternative biosynthetic strategies. Additional variation includes the
occurrence of dehydrogenases or reductases and duplication of ATP-grasp genes.
Despite these advances, substantial gaps remain in understanding the genetic
diversity and regulatory mechanisms of MAA biosynthesis. Environmental factors,
particularly UV levels, strongly influence MAA production. Gene expression within
MAA biosynthetic pathways is dynamically regulated, leading to seasonal fluctuations
in MAA content in aquatic organisms. Here, the summary of MAAs UV-absorbing and
antioxidative properties is outlined, including the genetic basis of their biosynthesis
and regulatory mechanisms controlling their production. These insights are essential
for advancing the application of MAAs in biotechnology and human skin
photoprotection.
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Exploring the Impact of Genetic Polymorphism of Superoxide
Dismutase on Protein Function and Probable Associations with
Parkinson’s Disease Development

Rosic N
Southern Cross University

Parkinson’s disease (PD) is the most common neurodegenerative disorder affecting
movement, with oxidative stress recognised as one of the key factors contributing to
PD development. The function of antioxidant enzymes, such as the superoxide
dismutases (SODs), is known to be modified by genetic polymorphisms, impacting
organisms’ capacity to respond to oxidative stress and to properly remove free
radicals. The association between SOD gene variability and increased risk for the
development of PD is not clear. In humans, there are over 3,400 SOD1 gene variants
with varying sequence similarity. This study aims to identify and characterise specific
SOD1 gene variants predicted to have a deleterious impact on enzyme function with
the potential association to PD development and progression. Using in silico methods,
publicly available databases (NCBI and UniProt), over 30,000 SOD1 variants were
detected, and genetic polymorphism variability included: missense, synonymous, and
frameshift variants. Thirteen out of eighty variants were predicted to have the greatest
adverse impact on enzyme function based on NCBI records of clinical significance and
SnpEff variant impact predictions. These variants were selected for the evaluation of
their predicted impact on SOD1 protein structure and function using InterProScan and
Swiss-Model. The most harmful mutation types were found to be frameshift and
missense variants, causing loss of important domains or major changes in the
domains of the resulting predicted SOD1 proteins. Our findings reveal new insights
into the genetic SOD polymorphism and provide an overview of existing genetic
variations in the SOD1 gene and their in silico implications for functional domains,
which may impact diseases linked to oxidative stress, such as PD. In silico analyses
revealed a small list of likely-harmful SOD variants. Follow-up case-control studies are
needed to assess the prevalence of the identified SOD1 variants in the PD population
and determine whether these variants increase oxidative stress and PD risk.
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GWAS Identifies Novel SNPs and Candidate Genes Associated with
Pearl Yield Traits in the Freshwater Pearl Mussel Hyriopsis cumingii

Wang Z
The University of Queensland

Cultivating large freshwater nucleated pearls is crucial for enhancing industry quality
and efficiency. However, current genetic breeding strategies rely primarily on growth
traits as proxies for pearl traits. Given their low correlations (0.2-0.5), this approach
substantially limits selection efficiency and precision. Based on a three-year cultivation
experiment, this study provides the first detailed phenotypic characterization of key
traits in large freshwater nucleated pearls, including nacre weight and thickness, and
establishes a high-quality dataset comprising phenotypes from 167 pearls and 78,666
SNPs. Genome-wide association study (GWAS) identified four and two significant
markers associated with nacre weight and thickness, respectively. Among these,
LG02_40,732,237 and Hcu_1079_9,003,321 were shared between the two traits.
Independent validation via Sanger sequencing confirmed that LG02_40,732,237,
LG08_13,186,244, and Hcu_1079 9,003,321 are stable and reliable candidate
markers. We identified 29 candidate genes near these loci, most of which are involved
in key biological processes, including immune response, extracellular matrix
remodeling, protein secretion and transmembrane transport, and energy metabolism.
Notably, the genes TLR-related molecules (tIr2 and tir13-like), Solute carrier
transporters (slc46a3-like), extracellular matrix protein (tgfbi-like, fndc3a), and
metabolic enzymes (ogdh, hadhb, frrs1) likely play central roles in pearl sac formation,
maintaining mineralization microenvironment homeostasis, and regulating CaCO3
deposition efficiency. Collectively, this study elucidates the genetic basis of pearl traits,
proposes a multilayered coordinated regulatory framework, and identifies key markers
for marker-assisted selection, providing theoretical insights and molecular markers for
precision breeding of large freshwater pearls.
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Pathogenic Alleles Are Not Equal: Classification of BRCA1 and
BRCAZ2 Variants with Atypical Penetrance and Their Relevance for
Response to Therapy

Spurdle A
QIMR Berghofer

Genetic testing is a key aspect of personalised medicine, and relies on accurate
classification of genetic variants as pathogenic (disease-causing) or benign (no
clinically actionable disease risk). The ClinGen consortium introduced stringent multi-
step processes, approved by the United States Food and Drug Administration, for
Variant Curation Expert Panels to develop gene-specific variant classification
protocols. These protocols detail how different evidence types (population frequency,
bioinformatic prediction, functional and splicing data, clinical evidence) should be
applied in assigning variant pathogenicity considering information relevant for a
specific gene-disease pair. Research from the Spurdle laboratory was and remains
critical to the original development and ongoing improvement of variant classification
guidelines developed by the ClinGen BRCA1/2 Variant Curation Expert Panel.
Through a combination of penetrance studies and case-control studies, multiple
BRCA1 or BRCAZ2 variants have been identified to have atypical disease presentation,
with implications for patient management recommendations. The application of the
“standard” and penetrance-modified Expert protocols to these atypical penetrance
variants has provided rationale to inform expansion of the Expert protocol to evaluate
both high-risk and atypical risk variants alongside one another in a single framework.
In addition, an allele severity scoring system shows promise to prioritise specific
variants as being more likely to be associated with atypical penetrance, and appears
to have potential to predict response to PARP inhibitor therapy by patients with ovarian
cancer. These findings are potentially relevant to other predisposition genes that act
via a loss of function mechanism.
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A deep learning framework with coordinate attention and dual SNP
ordering strategies for genomic prediction in Hyriopsis cumingii

Wang Z
Shanghai Ocean University

Genetic testing is a key aspect of personalised medicine, and relies on accurate
classification of genetic variants as pathogenic (disease-causing) or benign (no
clinically actionable disease risk). The ClinGen consortium introduced stringent multi-
step processes, approved by the United States Food and Drug Administration, for
Variant Curation Expert Panels to develop gene-specific variant classification
protocols. These protocols detail how different evidence types (population frequency,
bioinformatic prediction, functional and splicing data, clinical evidence) should be
applied in assigning variant pathogenicity considering information relevant for a
specific gene-disease pair. Research from the Spurdle laboratory was and remains
critical to the original development and ongoing improvement of variant classification
guidelines developed by the ClinGen BRCA1/2 Variant Curation Expert Panel.
Through a combination of penetrance studies and case-control studies, multiple
BRCA1 or BRCAZ2 variants have been identified to have atypical disease presentation,
with implications for patient management recommendations. The application of the
“standard” and penetrance-modified Expert protocols to these atypical penetrance
variants has provided rationale to inform expansion of the Expert protocol to evaluate
both high-risk and atypical risk variants alongside one another in a single framework.
In addition, an allele severity scoring system shows promise to prioritise specific
variants as being more likely to be associated with atypical penetrance, and appears
to have potential to predict response to PARP inhibitor therapy by patients with ovarian
cancer. These findings are potentially relevant to other predisposition genes that act
via a loss of function mechanism.
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Single-cell transcriptomics of Hyriopsis cumingii mantle tissue
reveals that a novel gene Nasilin plays a key role in pearl
biomineralization

LiJ
Shanghai Ocean University

The mantle tissue of mussels is the primary organ responsible for the biomineralization
processes of shell and pearl formation. However, the cellular and molecular
mechanisms of mineralization by which drive the formation of the prismatic and
nacreous shell layers remains elusive. In this study, we combined Iso-seq, RNA-seq
and scRNA-seq to analyze the differences of cell clusters and gene expression
patterns between the outer and inner mantle in Hyriopsis cumingii (H. cumingii). We
identified 16982 and 14702 full-length transcripts with a total of 23,514 genes in inner
and outer mantle, respectively. Moreover, we delineated the cell atlas of the inner and
outer mantle of H. cumingii with a total of 12 cell clusters. Notably, the proportion of
mineralized cells in outer mantle was dramatically greater than that in inner mantle
(P<0.05), and the differentially expressed genes between inner and outer mantle were
mainly enriched in collagen trimer and calcium ion binding pathways (P<0.05) In
particular, we identified Nasilin as a marker gene specifically expressed in
mineralization cells with a much higher expression level in outer mantle than in inner
mantle (P<0.05). As a novel gene, it is a highly conserved and unique gene in pearl
oysters, especially in Unionidae. Further FISH staining of pearl-sac tissue showed that
Nasilin was robustly expressed in outer mantle before nuclear insertion, whereas this
gene was ubiquitously expressed in mantle tissue when the pearl-sac was formed at
14 days post nuclear insertion. Combining cracked-shell repair and RNAi approaches,
we revealed that the knock-down of Nasilin resulted in an extension of shell repair
progress, the roughness of prismatic layer surface, and the irregularity of nacreous
shell layer. In particular, it regulates the size of the calcite crystal sheet structure in the
prism layer. Taken together, these results suggest that Nasilin plays a central role in
regulation of the biomineralization processes and may be considering as a novel
marker gene of mineralization cell in pearl oysters, which will push our understanding
of the molecular mechanism of prism and nacre formation in mussels.
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Construction and application of a genomic selection system for
freshwater pearl mussels

LiJ
Shanghai Ocean University

Freshwater pearl mussel (Hyriopsis cumingii) is an economically important
aquaculture species in China; however, genetic improvement of key traits such as
growth and inner shell color has been limited by the lack of high-throughput genotyping
tools and efficient genomic selection method. In this study, we first developed the first
liquid SNP array for H. cumingii based on whole-genome resequencing data,
comprising 30,621 high-quality genome-wide SNPs. The array showed high
performance, with a call rate of 99.60%, genotype concordance of 97.55% with
resequencing data, and technical reproducibility of 98.76%. It also exhibited strong
applicability in population genetic analysis, with a call rate of 99.31% and
heterozygosity above 20% across three populations. Using this platform, we
performed genome-wide association studies (GWAS) on 500 individuals and identified
multiple significant loci associated with growth and inner shell color traits. Twelve
SNPs were significantly associated with growth traits, and 29 SNPs were associated
with shell color traits. Candidate genes such as cyclin, f-box, apc/c, hsp78, and pks
were identified, suggesting their potential roles in growth regulation and pigment
formation. Based on 764 individuals from both reference and breeding populations,
we further developed genomic selection (GS) models for important economic traits.
By comparing multiple statistical models and SNP selection strategies, we established
optimized GS systems: a GBLUP-based model using 10,000 GWAS-informed SNPs
for growth traits, and a BayesB-based model using 5,000 informative SNPs for shell
color traits. Finally, genomic selection was applied in breeding practice. Individuals
with high genomic estimated breeding values (GEBVs) were selected as parents to
form improved breeding lines. Field validation showed significant genetic gains, with
growth traits improved by 5.74%—-54.58% and shell color traits showing a marked
increase in desirable phenotypes. Overall, this study establishes an integrated
genomic selection framework for freshwater pearl mussels, including SNP array
development, trait dissection, optimized genomic selection models, and validated
breeding application, providing a powerful tool for genetic improvement and industrial
development of pearl mussel aquaculture.
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Genetic Polymorphisms in TNFA, ABCB1 and TGFB1: an in-silico
analysis and potential implication in the pain profile of cystic fibrosis

Ward A
Southern Cross University

Pain is a very common clinical manifestation in cystic fibrosis (CF). However, the
impact of genetic polymorphisms on the CF pain phenotype is still not well understood.
Recent findings investigating genes associated with pain in CF indicate that, beyond
primary mutation in the cystic fibrosis transmembrane conductance regulator (CFTR)
gene, clinical heterogeneity may be influenced by polymorphisms in common gene
modifiers (GMs), including Tumour Necrosis Factor-Alpha (TNFA), Transforming
Growth Factor Beta 1 (TGFB1), and ATP-binding cassette sub-family B member 1
(ABCB1). An in-silico analysis using bioinformatics tools was conducted to identify
variants within TGFB1, ABCB1, and TNFA that are predicted to be damaging to protein
function and, therefore, have the potential to influence the pain phenotype in CF. From
publicly available databases (NCBI), 2,853 nonsynonymous single-nucleotide
polymorphisms (nsSNPs) were screened. The analyses indicated that 17 of 273
nsSNPs in the TNFA gene were deleterious, 276 in ABCB1, and 17 in TGFB1. This is
the first investigation of TNFA, TGFB1 and ABCB1, highlighting variants with potential
implications on pain severity in CF. Future pharmacogenomics studies are needed to
facilitate the identification of specific genetic variants associated with various pain
profiles and to enable the development of next-generation personalised pain
treatments.
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Isoform-resolved transcriptomics reveals stage-specific regulatory
complexity during metamorphosis in Helicoverpa armigera

Wickramage H
Queensland University of Technology

Metamorphosis in holometabolous insects involves extensive developmental
reprogramming, including tissue remodeling, metabolic shifts, and the formation of
adult structures. Although gene-level transcriptomic studies have improved our
understanding of insect development, they can mask isoform-specific regulation
arising from alternative splicing and differential isoform usage. The cotton bollworm,
Helicoverpa armigera, is a major agricultural pest, yet isoform-level regulation during
its developmental transitions remains poorly characterized.
We performed an isoform-resolved transcriptomic analysis of late pupal and newly
emerged adult H. armigera samples using short-read RNA sequencing. Reads were
aligned to the reference genome using STAR two-pass mapping, and transcript
abundance was quantified with RSEM. Differentially expressed gene isoforms were
identified using EBSeq, while gene-level differential expression was assessed using
DESeq2. Alternative splicing events were characterized with rMATS, and isoform
switching was investigated using IsoformSwitchAnalyzeR. Predicted functional
consequences of isoform switching were assessed using coding potential analysis and
Pfam domain annotation. Protein-level divergence was further evaluated through
pairwise sequence comparison, followed by ColabFold based protein structural
prediction and structural alignment.
Isoform-level analysis identified 6,229 differentially expressed gene isoforms derived
from 4,963 genes, revealing 2,496 significant genes that were not detected by gene-
level analysis. Among differentially expressed genes, 2,008 were multi-isoform genes,
and 796 contained more than one differentially expressed isoform. Functional
enrichment of these multi-isoform genes highlighted pathways associated with
developmental regulation, including MAPK, Hippo, Wnt, apoptosis, and metabolic
processes. Alternative splicing events were detected in 459 multi-isoform genes, with
skipped exon events being the most common. Isoform switching analysis identified
700 switching events across 488 genes, including genes involved in ecdysone
signaling, lipid transport, transcriptional regulation, and muscle development. Several
switched isoforms showed predicted changes in open reading frame length, coding
potential, protein domain composition, and tertiary structure, indicating potential
functional divergence between developmental stages.
This study demonstrates that isoform-resolved transcriptomics reveal regulatory
complexity that is not captured by gene-level analysis alone. Stage-specific isoform
expression and isoform switching may contribute to developmental and metabolic
remodeling during H. armigera metamorphosis. These findings provide a foundation
for future functional studies of isoform-level regulation in insect development and may
support the identification of stage-specific molecular targets for pest management.\
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Can Optical Genome Mapping Replace Chromosomal Microarray
Analysis? Experience from a Canadian Provincial Diagnostic
Genetics Laboratory

Vasli N
Hamilton Health Sciences

Chromosomal microarray analysis (CMA) is the current first-tier test for detecting copy number
variants (CNVs) in individuals with neurodevelopmental disorders, intellectual disability, autism
spectrum disorder, and congenital anomalies. Despite its widespread clinical use, CMA cannot
detect balanced structural variants and provides limited information regarding the structural
architecture of genomic rearrangements. Optical genome mapping (OGM) is an emerging
genome-wide technology capable of detecting both balanced and unbalanced structural
variation within a single assay. As clinical laboratories evaluate the integration of OGM into
routine practice, real-world evidence is needed to determine whether OGM can replace existing
cytogenetic testing workflows. We are conducting an ongoing validation study within a publicly
funded provincial diagnostic cytogenetics laboratory in Ontario, Canada. The study includes
postnatal cases referred through routine clinical care for the investigation of
neurodevelopmental disorders, congenital anomalies, and related indications, with previously
identified constitutional chromosomal abnormalities. OGM is performed using the Bionano
Stratys platform and compared with the current standard-of-care cytogenetic workflow,
including CMA, karyotyping, and FISH. Variants are interpreted according to ACMG/ClinGen
guidelines. Early analysis demonstrates strong concordance between OGM and standard
cytogenetic testing for clinically reported abnormalities. In addition to detecting previously
identified copy number and chromosomal variants, OGM has provided enhanced structural
characterization of several abnormalities, clarifying genomic architecture that could not be
resolved by CMA alone. OGM has also identified additional structural variants with potential
clinical significance, including balanced rearrangements and intragenic events that would not
be detected using conventional cytogenetic approaches. However, several technical limitations
have been identified. OGM has reduced ability to characterize abnormalities involving highly
repetitive genomic regions, including centromeres and telomeres, limiting its ability to detect
certain whole-arm and Robertsonian translocations. In addition, challenges in accurately
detecting and interpreting long contiguous stretches of homozygosity (LCSH) remain an
important limitation compared with current microarray-based approaches. These observations
highlight both the strengths and current limitations of OGM as a standalone diagnostic
technology. Our experience from a Canadian clinical diagnostic laboratory suggests that OGM
has the potential to streamline constitutional cytogenetic testing by consolidating multiple
existing assays into a single comprehensive platform while providing additional genomic
information beyond that obtained through CMA alone. However, current limitations in detecting
rearrangements involving centromeric regions and in the assessment of LCSH indicate that OGM
cannot yet fully replace all existing cytogenetic methodologies. Karyotyping, CMA, and other
orthogonal testing approaches may remain necessary in selected clinical scenarios to ensure
comprehensive genomic evaluation. The ongoing study will further define the optimal role of
OGM within routine constitutional cytogenetic testing and help inform implementation
strategies in publicly funded healthcare systems.
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Transcriptional Homeostasis in Human Cells

Berry S
EMBL Australia node in Single Molecule Science, University of New South Wales,
Sydney

Cellular mRNA levels are coordinated with cell volume so that their concentrations are
stable across a range of cell sizes and during cell growth. Furthermore, genetic
screening has revealed that this homeostasis involves coordination of bulk mRNA
synthesis and degradation rates with one another, but the mechanisms responsible
remain elusive.
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Evolution as a Lens into IncRNA Functionality

Fernandez Valverde S
RNA Institute / School of Biotechnology & Biomolecular Sciences | UNSW

Long non-coding RNAs (IncRNAs) have recently emerged as prominent elements of
the regulatory transactions of eukaryotic genomes. Many of the known regulatory
functions of IncRNAs in both animals and plants rely on the rearrangement of
chromatin through direct interactions or recruitment of chromatin-modifying elements.
In this talk, | will discuss the difficulty in identifying evolutionary conservation in
IncRNAs, and how we use comparative genomics to characterise these evolutionarily
volatile elements in the context of their role as regulators of the three-dimensional
conformation of nuclear chromatin in plants. | will also discuss how such techniques
have vast potential to illuminate biologically relevant IncRNAs when analysed from a
comparative genomics perspective.



154

Beyond the Diagram: How Interactive Simulation Builds Physical
Intuition and Transforms Student Outcomes in Undergraduate
Genetics.

Puckering T
The University of Queensland

Teaching genetics requires students to reason about processes they cannot see. DNA
replication, PCR, enzyme kinetics, and transcription all involve molecular components
that interact invisibly, yet students must build a working mental model of these systems
to truly understand them. Physicists call this "physical intuition": a grounded sense of
what the components are and how they behave, which underpins deeper abstract
understanding. In molecular genetics, students rarely develop it. We are building a
suite of interactive digital simulators designed specifically to address this gap. Rather
than presenting molecular systems as diagrams or equations, our tools render
individual molecules as manipulable objects that students can manipulate and
experiment with in real time. This makes the invisible visible without sacrificing
accuracy and directly complements what students encounter in laboratory practicals.
A formal evaluation of our PCR simulator in the UQ first-year genetics cohort (n >
1,000) demonstrates the impact. After a single one-hour session, the proportion of
students correctly answering a challenging exam-style PCR question rose from under
5% to over 50%. In previous semesters without the simulator, fewer than 20% of
students could answer a comparable question even by course end. These results
suggest that building physical intuition through simulation produces rapid and
substantial improvements in student understanding. | will demonstrate our simulators
live and argue for physical intuition as a general and transferable principle for
redesigning genetics education.
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Science Communication 2.0: Storytelling Through Technology

Wang J
The University of Queensland

Science Communication 2.0 leverages the power of online multimedia to raise public
awareness of scientific issues. Its efficacy is built upon expertise in communication,
storytelling, and digital capabilities; skillsets that require significant commitment to
professional learning in addition to traditional research training. While the misuse of
Avrtificial Intelligence (Al) tools raises legitimate concerns for the integrity of academic
publishing, scientists can leverage Al to accelerate their professional development in
public engagement. Dialogic prompting of Al tools can create, adapt, and translate
narrative archetypes for complex scientific concepts, which in turn can disseminate
the impact of your research to global stakeholders in different languages and regions.
With the rise in misinformation and mass-produced Al slop, its use in scientific
communication needs to be strategic and selective. The three-act storytelling
framework will be examined in conjunction with Al tools that help to create or refine
multimedia assets. These digital resources can be readily used for video abstracts, lay
summaries, and public lectures to facilitate scientific communication to the masses.
How scientists can maintain authenticity and establish credibility in online media
environments will be explored together with the intersection between Al,
communication, and graduate employability.
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Cost-Effective Genotyping Using Long Read Skim Sequencing for
Tree Crop Breeding

Pasipanodya M
QAAFI. UQ

Apple breeding is constrained by long generation times and the high cost of
genotyping large populations. This study evaluates the potential of low-coverage
Oxford Nanopore Technologies (ONT) sequencing combined with genotype
imputation as a cost-effective alternative to high-density SNP arrays in apple. Six
cultivars (Anna, Gala, Golden Delicious, Dorsett Golden, Granny Smith, and Pink
Lady) were sequenced and subsampled across multiple coverage levels (0.05x—10x).
Variant calling was performed using Clair3, followed by genotype imputation using
GLIMPSE2 and QUILT. Imputation accuracy was assessed against SNP array
genotypes using genotype concordance  and correlation metrics.
In parallel, structural variants (SVs) were identified from ONT data using Sniffles2 to
investigate genomic variation among cultivars. Shared and unique SVs were
quantified and compared across genomes, with particular emphasis on variation
absent from Golden Delicious.

Preliminary results indicate that accurate genotype imputation can be achieved at low
sequencing depths of 1x coverage, with substantial improvements in accuracy
observed as coverage increases. Initial comparisons suggest that low-coverage ONT
sequencing combined with imputation can recover a large proportion of array-derived
genotype information while reducing per-sample genotyping requirements. Structural
variant analyses identified cultivar-specific SVs, highlighting extensive genomic
diversity not captured by SNP arrays. These findings demonstrate the potential of low-
coverage long-read sequencing to provide both genome-wide SNP genotypes and
structural variation information for future apple breeding applications.
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FLASH-P: Turning Decades of Biology into Accurate Causal
Networks with Al Agents

Mitsanis C, Fortuna N, Beveridge C, Kainer D
University Of Queensland

Constructing networks that capture causal regulatory logic is essential for predicting
the effects of genetic and environmental perturbations, but obtaining large-scale
perturbation data is difficult and expensive. On the other hand, decades of molecular
experimentation has produced thousands of individual gene knockout,
overexpression, and hormone application studies across a multitude of species —
collectively a massive perturbation matrix - but this valuable knowledge is fragmented
and dispersed across the literature. In this talk, | will present FLASH-P, a multi-agent
framework that autonomously transforms decades of published experiments into
perturbable, signed, and directed causal cascade networks for any trait—species
combination in under an hour on a standard laptop. Across twelve networks spanning
seven species, FLASH-P achieves a mean accuracy of 89.8% in recovering the
directional outcomes of 1,088 independent perturbation experiments. | will show that
this predictive performance arises from the topology of causal cascades, enabling
FLASH-P to outperform conventional knowledge-graph approaches even after
extensive curation. | will also demonstrate how an agent-based merging strategy
integrates multiple trait-specific Arabidopsis networks, preserving per-trait predictive
power while revealing emergent pleiotropic effects. Finally, | will discuss how these
automatically constructed mechanistic networks provide a scalable foundation for
applications in crop improvement, gene editing, and data-driven hypothesis
generation, highlighting a path toward closing the gap between published biological
knowledge and predictive systems models.

systems models.
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Mar J
AIBN, The University of Queensland
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Utility of Polygenic Risk Scores in Diagnostic Genetic Testing for
Cardiovascular Diseases

Shah S.
The University Of Queensland

Historically inherited cardiovascular disease, such as Familial Hypercholesterolaemia
and Dilated Cardiomyopathy, were considered to be exclusively monogenic, and
current clinical genetic testing to confirm disease diagnosis and inform cascade testing
in first-degree relatives to identify asymptomatic, at-risk family members is restricted
to the identification of rare, pathogenic variants. However, genetic research over the
last 5 -10 years has transformed our understanding of the contribution of common
genetic variants to these diseases. In this talk, | highlight the potential impact of
assessing common risk variant burden (i.e., polygenic risk score) as part of genetic
testing for these diseases.
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Evaluating an Al Agent to Assist Student Learning in a Second Year
Genetics Practical

Summerfield T
University Of Otago

A Cogniti chat agent was developed to scaffold student learning in a Genetics
laboratory with 131 students. Analysis of chat logs, time using the agent and a student
survey suggest the agent provides a useful tool for students in a busy lab environment,
but that staff-student interaction is still necessary. Practical laboratory sessions in
Genetics can be demanding, busy environments where students often need to apply
critical thinking skills to interpret instructions and apply concepts. In a 200-level
Genetics Drosophila laboratory, students generate their own data and then analyse it
with the support of a series of leading questions. The teaching staff normally guide the
students through these questions in a very structured manner. This activity can be a
bottleneck in the lab and students often have to wait for teaching staff to become
available to help them. We developed a GenAl chat agent, using Cogniti, to help
students work through these questions in a similar manner to that provided by the
teaching staff. The aims of using the agent were to help reduce any initial confusion,
support students’ independent problem solving, and utilise the limited one-on-one time
provided by staff more effectively. Cogniti provides a safe, controlled, and equitable
exposure to an Al agent. We specified the agent’s role, personality and behaviour with
12 stepwise guidance prompts mapped to the lab questions and based on current
teaching practice. The agent was piloted with 131 students in the lab, with ongoing
access after the lab. Once the students had worked through the questions with the
agent, they were asked by the agent to review their work with a member of the teaching
team. The data available from this pilot includes in-lab observations, an anonymous
student feedback survey and anonymous Cogniti student chat transcripts. Ethics
approval was secured for the student survey. Likert responses were generally very
positive about the use of the GenAl agent. However, the students were split on the
agent's ability to develop critical thinking, and most still wanted to interact with a
human. Sixteen participants also provided written feedback on the chat agent.
Responses were analysed using an inductive coding approach. Results suggest that
while chat agents may provide useful scaffolding for some students, they are most
effective when integrated with teaching staff rather than replacing teaching staff. The
aim was to support students to interact with staff at a higher cognitive level. Future
improvements will focus on refining prompts and enhancing demonstrator training.
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Uncovering the Complex Genetic Basis of Evolutionary Adaptations
in the Yellow Monkeyflower, Mimulus guttatus

Lowry D
Michigan State University

Understanding how organisms evolve adaptations to diverse environments is crucial
to biological research. Despite their importance, our understanding of the genetic,
physiological, and developmental mechanisms that drive these adaptations remains
limited. In this talk, | will present significant advancements made by my research group
in elucidating these mechanisms in the yellow monkeyflower (Mimulus guttatus).
Through this research, we have uncovered the mechanisms underlying plant
adaptations to coastal versus inland habitats in California, including to seasonal
drought, oceanic salt spray, and herbivory. My group is currently focused on
understanding how chromosomal inversion polymorphisms facilitate the adaptive
transition from a perennial to an annual life-history strategy in this system. Overall, this
research enhances our understanding of the mechanisms underlying local adaptation
and the intricate relationship between environmental factors and evolutionary genetic
processes.
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Psychiatric Genetics: What Psychiatry Has Learned from Genetics

Medland S
QIMR Berghofer

The past two decades have witnessed a transformation in our understanding of the
genetic architecture of psychiatric disorders. Driven by the power of collaborative
science and the advent of genome-wide association studies (GWAS), the field of
psychiatric genetics has moved from a landscape of inconsistent candidate gene
findings to one of robust, replicable discovery. Large-scale international consortia have
been instrumental in this progress. By pooling samples across dozens of countries
and hundreds of research groups, these collaborations have achieved the statistical
power necessary to detect common genetic variants of small effect, a prerequisite for
understanding the polygenic architecture that underlies conditions such as
schizophrenia, bipolar disorder, major depressive disorder, ADHD and autism. GWAS
has yielded hundreds of genome-wide significant loci across major psychiatric
diagnoses, illuminating previously unsuspected biological pathways. Polygenic risk
scores derived from GWAS data are now providing new tools for stratifying risk,
understanding gene-environment interactions, and bridging clinical and basic
neuroscience research. Beyond the scientific discoveries, collaboration has helped
psychiatric genetics develop into a field grounded in open science, data sharing, and
methodological rigor.

164

When habitats sort a genome into a new species

Daniel Ortiz Barrientos
The University Of Queensland

Darwin saw a problem in his own theory. When two populations adapt to different
places and then meet, their hybrids are often sterile or weak, yet natural selection
cannot favour sterility directly. The accepted answer treats this failure as a side effect:
each population adapts to its own environment, and hybrids inherit combinations of
changes that selection has never tested together. The idea is a century old and hard
to test, because many genes usually shape adaptation, and the signal of adaptation
overlaps with three other forces: chance, inbreeding in small populations, and simple
genetic incompatibility. To separate these forces, we bred a coastal
wildflower, Senecio lautus, for ten generations from two forms adapted to
neighbouring habitats, sand dunes and rocky headlands. After eight generations we
split each population into four groups: one shaped by chance alone, one by small
population size, and two grown in the wild, one in each habitat. We then measured
which stretches of ancestry each group kept and which it lost. The chance group set
the baseline expected with no selection, and an independent test matched it almost
exactly, so any excess in the wild groups came from selection. Selection sorted the
genome by habitat. Regions that dune and headland selection moved in opposite
directions outnumbered regions moved the same way by roughly seven to one, and
they spread across all fifteen chromosomes rather than clustering at a few genes.
Small population size left a large and separate signal, uncovering harmful variants that
stay hidden in larger populations. In this plant, the genetic basis of a new species is
not a few special genes but the whole genome, sorted region by region to suit one
habitat or the other. These results address the problem Darwin posed. Natural
selection cannot favour hybrid failure directly, but adaptation to different habitats
produces it as a side effect, dividing the genome region by region into forms that no
longer combine well. The genetic basis of a new species is the whole genome, not the
few special genes that speciation research long expected.
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A Life in Genomics: Careers Beyond Academia

Shrivastava S and Crowe M
AGREF, St Lucia, QLD

Over the past three decades, genomics has evolved from a predominantly academic
pursuit into a cornerstone technology underpinning sectors such as healthcare,
agriculture, environmental management, biosecurity, forensics, and consumer
genetics. Alongside this shift, career pathways, and the skills required to navigate
them, have expanded significantly. In this presentation, , Saurabh Shrivastava, Senior
Account Manager and Mark Crowe, National Research Partnership Manager will share
their complementary and often non-linear career journeys. Through personal case
studies, we will reflect on transitions across academia, industry, and the not-for-profit
sector, as well as moves into unexpected and non-traditional roles beyond science.
We will explore the realities of building a genomics career outside the traditional
academic research pipeline, including key transition points, transferable skills, and the
critical roles of communication and adaptability. We will also examine the breadth of
opportunities available within and beyond the genomics sector, highlighting emerging
applications of genomics and the organisations leveraging these advances to drive
innovation and new business models. This talk will provide practical, actionable
insights for students and early to mid-career researchers seeking to broaden their
career perspectives and enhance employability in a rapidly evolving landscape.
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