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The State of Coral Reefs

The Great Barrier Reef is globally recognized
for its environmental, social, economic, and
cultural significance

Coral Reefs around the world are increasingly
undergoing anthropogenic threats.

Future projections of coral reef health is
predicted to decline — intervention is needed.
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seed aquaculture-grown
corals onto the Great Barrier
Reef (GBR) using human
assisted delivery methods.

RRAP goal: 10 million — 100 million
corals deployed on the GBR per year.

2/

REEF
RESTORATION
W & ADAPTATION A \\\“\ Australian
PROGRAM LS AUSTRALIAN INSTITUTE ;
Australian Government OF MARINE SCIENCE Institute of

Marine Science



RRAP Coral Aquaculture and Deployment — Coral Seeding

1) Gravid Coral
Broodstock
Collection
Annually ~Oct.

2) Coral
Spawning
2-7 days post
full moon
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3) Coral Larvae
Culture

5-7 days post
spawning

4) Coral Recruit
Settlement
7-14 days
growth

5) Coral Device
Assembly
1-3 days

6) Coral
Deployment
~1 month after
spawning event



Large-scaled coral aquaculture challenges
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Diseases in young corals Pests on coral broodstock Genetic diversity of offspring corals
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David Bourne  Jason Doyle Yui Sato Ramona Brunner Elena Pfeffer Jonathan Barton Clare Grimm
REEF ‘JIM/
RRNP: = AN

Australian Government OF MARINE SCIENCE



Acropora coral-eating flatworm (AEFW)
(Prostiostomum acroporae)

Consequences of Predation on Acropora hosts:
Irreversible tissue damage

-Rapid tissue necrosis (RTN)
-Ultimately colony mortality if left unchecked

Aquaculture Control Challenges:
‘High fecundity
-Cryptic camouflage (a)

-Small bodied (d)
-Complex life history traits (intracapsular larva) (b/c)
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coral pest project aim:

1. Develop a sensitive eDNA-ddPCR assay that
can be used to detect AEFW.

2. Design a scalable and accessible eDNA-
based workflow for rapid and early detection
of AEFW in coral aquaculture systems along
with a decision management plan based on

eDNA results.
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eDNA Assay
Development

Collected Acropora-associated
flatworms (Prosthiostomum sp.) for
DNA extraction and sequencing.

Using Geneious Prime, we designed
specific, PCR F&R primers, with a
hydrolysis probe, targeting a
consensus section of the mtCOI gene
(192bp.)
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Consensus sequence for Prosthiostomum acroporae (AEFW) used for
designing specific primers and probe for ddPCR.



eDNA Assay
Development

Amplitude

ddPCR validation and
testing done on the Bio-
Rad QX200 ddPCR
system.

ddPCR optimization
included:

* Annealing/extension
temperature

* Primer and probe
concentration
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19 38 0.76 0.152 0.076 0.038 0.019 0.0095

ddPCR assay sensitivity

Dilution series of AEFW gDNA,
with concentrations ranging from
19 pg to 0.0095 pg per reaction

Concluded LOD:

0.0152 pg/ulL (2.26 £+ 1.18 copies
per ddPCR).
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ddPCR assay specificity

DNA extracted from non-target
marine invertebrate species
found within the AIMS Sea
Simulator aquarium facility.

No amplification of any non-
target species above the positive
control threshold.



* 10L seawater samples filtered through eDNA pump
(Grover) onto 1.2um MCE membrane filter.

« eDNA samples extracted using the Qiagen Blood and
Tissue kit using the QiaCube robot.

« Extracted eDNA samples were analysed with optimized
ddPCR assay.
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eDNA Application to Coral Aquaculture

« NO AEFW eDNA detected in the coral settlement tanks
or coral grow-out tanks — expected.

« Positive AEFW eDNA detection in 2/3 brookstock tanks
* Acopora millepora
» Acropora loripes

* Observations of Rapid Tissue Nerosis (RTN) alongside
AEFW predation and eggs in A. loripes brookstock.

Broodstock Larvae Culture Settlement Grow-0Out
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eDNA Application to Coral Aquaculture

5-Dec-23

14-Dec-23 3.0 0.6 Yes

Pzeudobiceros bedfordi {outgroup)

0.84

Frosthiostomum hibana

1 I Frosthiostomum sp. gDMA {(zample 12)

0E42

le.sin'J.lusLurrlur.Ti sp. gDMA (sample 18)
Frosthiostamum vuigore
Prosthiostomum forguatum
Prasthiostomum auratum

Prasthiostomum grande

5-Dec-23 0.7 0.7 No

14-Dec-23 O 0 No

8-Dec-23 O O NO

14-Dec-23 3.2 4.9 Yes

*above LOD (2.26 * 1.18 copies per ddPCR)
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0.99
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Prosthiostomurn sp. gDNA (sample 83)
Prosthiostomum sp. EDNA (sampla 83}
FProsthicstomum sp. gDMNA (sample 42)

eDMNA from A millepora host tank (sample 100)

eDMA from A, millepora host tank (sampla 132)

— Prosthiostomum sp. gEDNA (sample 88)

— eDNA fram A. laripes host tank (sample 128)

0.937

eDMA from A. loripes host tank (sample 125}

eDMNA from A loripes host tank (sample 126)

Genbank sequences
AEFW gDMNA sequences
ad eDMNA sequences

eDMA from A. loripes host tank (sample 127}



eDNA Application to Coral Aquaculture — Future Research

« AEFW eDNA shedding and decay studies

« Understanding the ecology of AEFW eDNA in coral
aquaculture systems

» Effect of systems designs
* Location of sample points

Water Chiller ‘

Sand Filter A Sump Tank

mm) Clean GPA Water
=D Filtered Water

mm=) Sump Water
) Effluent Water
mmm==p Drainage Outflow

Q Sampling Site

Foam Fractionator

Sand Filter

Water Chiller

=@

= Sump Tank
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eDNA sample collection
(Grover eDNA sampler)

eDNA extraction method
(QiaCube)

eDNA analysis
(Bio-Rad ddPCR)

Future QA/QC Workflow Projections...

eDNA sample collection
(Subsurface Automated Sampler?)

eDNA extraction method:
(bead-based automated extraction?)

eDNA analysis:
(LAMP-assay and dipstick detection3)
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Accessibility
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Formel et al (2021)
QA/QC SOP (unpublished)?
Doyle & Uthicke (2021)3
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OUR MISSION: SAVE EARTH’S REEFS We extend our deepest respect and recognition to all

IN PARTNERSHIP

- V. /4
S N
Australian GWIM A()l MAKINE 37&":"‘

Traditional Owners of the Great Barrier Reef and First
Nations Peoples globally holding the hopes, dreams,
traditions and cultures of this world.
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