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Acknowledgement of Country
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peoples, their elders and ancestors 
of the country where we live and 
work across Western Australia and 

Australia.
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We seek to uplift communities, support 
gender equality, protect natural 

ecosystems and respond to emerging 
threats and challenges.

Minderoo Foundation OceanOmics



OceanOmics Centre

Image credit: Giacomo d'Orlando / Ronin_Lab

eDNA biodiversity and reference genome datasets

Training, education & research opportunities

Genomics tools to transform marine biodiversity discovery & conservation.



Ocean Genomes

Aim

• Accelerate and scale the production of reference genomes for marine 

vertebrates.

Purpose

• Facilitate breakthrough eDNA monitoring applications 

• foundational resources to advance scientific research and inform 

conservation management.

Focus

• Native Australian and regional marine vertebrate fauna

• unique or high-conservation value species.



Ocean Genomes

‘draft’ genomes

COMPREHENSIVE

Threatened species

reference genomes

REPRESENTATIVE CATALOGUE

• Tiered approach to reference resource generation



Ocean Genomes

https://bioplatforms.com/projects/australian-fish-genomics-initiative/



Capabilities



Scaling

• PacBio Revio increase throughput 5×

• ultra-low input protocols unlocking access to more diverse sample types

• automated preparations on Biomek i7 liquid handler

• scalable & reproducible pipelines for reference, draft & mito- assembly

Workflow # samples Manual prep Automated prep Throughput

PacBio SMRT Bell 96 24 hours 6 hours 4×

Illumina DNA Prep 96 24 hours 6 hours
4×

Dovetail Omni-C 

& LinkPrep
24 27 hours 6 hours

4.5×

https://github.com/MinderooFoundation/OceanOmics-OceanGenomes-ref-genomes

https://github.com/MinderooFoundation/OceanOmics-OceanGenomes-draft-genomes

https://github.com/MinderooFoundation/OceanOmics-OceanGenomes-ref-genomes
https://github.com/MinderooFoundation/OceanOmics-OceanGenomes-draft-genomes


Reference genome progress

High quality reference (Family level)

Draft (species level)

56

358

104 

species

699 

genomes



104 species, 56 families, 25 orders

✓Encompass marine vertebrate 

diversity

✓previously not represented in 

reference databases

✓first representative of a family

✓high conservation value.

© Marinewise.com.au

Capturing diversity



Enoplosus armatus (fEnoArm2.1) Pempheris klunzingeri (fPemKlu1.1) Lethrinus nebulosus (fLetNeb1.1)

Haplotype 1 Haplotype 2 Haplotype 1 Haplotype 2 Haplotype 1 Haplotype 2

Assembly size (Mb) 579 591 1093

scaffolds 135 94 442 84 226 151

Scaffold NG50 (Mb) 25.6 25.6 27.8 28.1 24.0 20.8

Contig NG50 (Mb) 17.1 16.0 13.7 14.9 48.5 47.5

BUSCO (%) 98.9 99 99.3 99.3 99.3 99.4

Gaps 114 100 87 93 196 244

Assigned (%) 99.5 99.7 96.9 99 99 99.2

QV 61.2 60.2 59.4 62.4 61.2 61.2

Reference genome quality

© Marinewise.com.au



https://www.ncbi.nlm.nih.gov/bioproject/1046164

https://goat.genomehubs.org/projects/OG

https://edna.minderoo.org/

AWS open data S3://minderoo-oceanomics

• Commitment to open science & equitable access to data & benefit sharing

Data sharing & accessibility

Talk to me!

Philipp Bayer



eDNA biodiversity surveys

Deep-sea Discovery 2022, 2023

Australian Marine Parks

Ningaloo Reef, Rowley Shoals, 

Montebello Is 2019, 2021, 2023

Indian Ocean Territories 2023

Cocos (Keeling) Islands 2022

Abrolhos Islands 2021, 2022, 2023, 2024 

Great Southern Reef 2022, 2023

Great Barrier Reef 2020

Southern Ocean transect 2024

eDNA campaigns



• Outstanding natural value

• high proportion of endemic species

• 100’s of islands & reefs, many 

uncharted

• new marine park zones late 2026.

SWWA sampling campaign



SWWA sampling campaign

• Survey marine vertebrate fauna 

• > 1000 km of coastline, spanning 

marine park boundaries

• 845 eDNA samples

• 162 tissue samples



144 
families 

34 
reference

SWWA results summary

© Marinewise.com.au

eDNA Genomes

349 
species

845 
eDNA 

samples

86
 sites

20 
first in 
family

14
draft

73 
species

29
endemics



Rough Bullseye,
Pempheris klunzingeri

• Australian endemic 

• first high-quality reference for 

Pempheridae

• first publicly available genetic data 

for this species.

© Marinewise.com.au
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Assembly size (Mb) 591

scaffolds 442 84

Scaffold NG50 (Mb) 27.8 28.1

Contig NG50 (Mb) 13.7 14.9

BUSCO (%) 99.3 99.3

Gaps 87 93

Assigned (%) 96.9 99

QV 59.4 62.4



Rough Bullseye,
Pempheris klunzingeri

© Marinewise.com.au

Haplotype 1 Haplotype 2

Assembly size (Mb) 591

scaffolds 442 84

Scaffold NG50 (Mb) 27.8 28.1

Contig NG50 (Mb) 13.7 14.9

BUSCO (%) 99.3 99.3

Gaps 87 93

Assigned (%) 96.9 99

QV 59.4 62.4



Impact

How much do we gain by adding new mitogenome references to databases?

NCBI NCBI + OG

ASVs with a hit ASVs with species level hit Unique species
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Impact

How much do we gain by adding new whole genome references to databases?
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Capacity building

Call to action

• Facilitate specimen & sample 

collection to represent unique 

diversity in reference 

databases

• best practice sequencing in 

place of provenance

• future proof reference & eDNA 

biodiversity collections.

Image credit: Giacomo d'Orlando / Ronin_Lab

scorrigan@minderoo.org | shannon.corrigan@uwa.edu.au
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