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Two samples from distinct sites were used for all these studies:
SWWA
. Shotgun Shotgun
Metabarcoding sequencing sequencing CRISPR-Cas 100°E  10°E  120°E  130°E  140°E 1°E
125 and 165 _ on CRISPR-Cas
llumina Nanopore epletion-
Overloaded with
No genome- Short read off-target reads
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Metabarcoding assay using -

125 and 16S as targets

Top 10 species CKI

Decapterus macarell and..

Decapterus macarell and..

Acanthurus friostegus
Acanthurus friostegus

Melichthys niger and Melichthys vidua

CKI_12S

Melichthys niger and Melichthys vidua
Hipposcarus longiceps

Hipposcarus longiceps

Scarus prasiognathos

Scarus prasiognathos

Acanthurus triostegus

Acanthurus friostegus

Naso unicornis

Naso unicornis

Acanthurus lineatus

Acanthurus lineatus

CKI_16S

Hipposcarus harid and Hipposcarus..
Hipposcarus harid and Hipposcarus..
Scarus falcipinnis and Scarus..

Scarus falcipinnis and Scarus..
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Top 10 species identified SWWA

Acanthaluteres vittiger and..
Parequula melbournensis and..

Parequula melbournensis and..

Kyphosus sp.

Olisthops cyanomelas

Kyphosus sp.

SWWA_12S

Heteroscarus acroptilus

Heteroscarus acroptilus

Pseudocaranx georgianus and..
Pseudocaranx georgianus and..
Pseudocaranx georgianus and..

Pseudocaranx georgianus and..

Notolabrus parilus
Notolabrus parilus

Sillaginodes punctatus

Sillaginodes punctatus

SWWA_T16S

Actinopteri
Acfinopteri
Heteroscarus acroptilus

Heteroscarus acroptilus
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CKIl unique species

16SFish

45

(47.9%)

MiFishU

30
(31.9%)

SWWA unique species

16SFish

12

(18.5%)

MiFishU

39
(60.0%)
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Lutjanidae

Works for some species but not all and
misses many species and most of the Motabull

available data. MMSeqs2_97
Kraken2_0.0
MMSeqs2_100
Kraken2_0.05
DADA2Spec
CustomNBC
BLAST97
BLAST 100
Kraken2_0.1
Mothur
VSEARCH
Qiime2
DADAZ2Tax

I Correctspecies Correct genus Il Correct family Il Correct genus, incorrect species

I 'ncorrect species Incorrect genus Incorrect family No hit




Shotgun sequencing top 10 S8 g s | OCEANS

species

Top 10 species identified lllumina shotgun Top 10 species identified ONT shotgun
Trachurus japonicus I Thunnus thynnus I
Candidatus Pelagibacter Anthias anthias I
Anthias anthias I Plectropomus leopardus I
Sphaeramia orbicularis I Stigmatoteuthis arcturi I
™ Sciaenops ocellatus I < Myripristis murdjan I
O Plectropomus leopardus O Sciaenops ocellatus I
Myripristis murdjan I Argyrosomus regius I
Pagrus major Pagrus major 1
Lateolabrax maculatus I Lateolabrax maculatus I
Epinephelus fuscoguttatus I Epinephelus fuscoguttatus I
Homo sapiens IE— Notolabrus celidofus
Micromonas commoda I Knipowitschia caucasica
Trachurus japonicus Thunnus thynnus I

< Euglena gracilis  n— < Loboptera canariensis ——
§ Chloropicon roscoffensis — IE— § Lateolabrax maculatus — —
« Sepiola affinis  —— « Patella rustica  n——

Knipowitschia caucasica I Equus caballus

MAG: Marine I Trachurus frachurus I
Candidatus Pelagibacter Trachurus japonicus I
Podarcis vaucheri Stigmatoteuthis arcturi I
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Long read exploration R oo oceans
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A range of fragment sizes are present in P
eDNA, much longer than what we e o
normally target in metabarcoding. N \
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Top taxa ldentified

Eukaryota
Bathycoccus prasinos

Most of what we sequence is not the vertebrate DNA that neviiured pediienanean..
we are looking for or can only be idenfified to domain level.

Caudoviricetes
Lepidoptera
Synechococcus sp.
Bacteria

SWWA

—For ONT around 16% of reads could be classified.

Viruses

Eukaryota

—For lllumina around 23% of reads could be classified. Prochlorococcus marinus
Prochlorococcus sp.
uncultured marine virus
Caudoviricetes sp.
Insecta
Caudoviricetes
Lepidoptera

Viruses

CKl

—Most of the unclassified reads are very repeat rich.
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Marine water sample J_J % .
g %\:L * Fish
% Vir
. . . M(—A Dolph
Simplify the results from shotgun sequencing !
DNA
of marine eDNA by depleting uninformative Cas
|
DNA (repeats, bacteriq, viruses) or enriching Dep,‘i’tion E,,ri;l,jment

Before Cas treatment

for target DNA (fish, dolphins, etc.).

Uninformative
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4 5'-NGG-3’

target DNA
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Cas9

3,

Redman, M., King, A., Watson, C., & King, D. (2016). What is CRISPR/Cas92 Archives of Disease in Childhood: Education and Practice Edition, 101 (4),
213-215. https://doi.org/10.1136é/archdischild-2016-310459
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CRISPR-Cas based depletion &8 gz oceans
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Remove U ninformo’rive eDNA library with adapters After Cas9 cutting Results after sequencing
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Initial results of CRISPR-Cas Eay W EsiERy | OCEANS
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depletion in silico testing

Made 15,000 guide sequences which can
theoretically cover 21% of the shotgun
sequences.

Tested these guides in silico. :

ofrea

nt

Most of these guides are repetitive
sequences which is useful to design fewer
guides.

cumulative perce

If we can scale it up using Jumpcode. They
can make up to 500,000 guides.
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Based on Jumpcode's analysis we need
much more than 500,000 guides to get
more than 10% depletion.

eDNA is too complex to target
unwanted sequences specifically with
the technology we are using now.

Percentage of Unique Reads Targeted (

50,000 100,000 150,000 200,000 250,000 300,000 350,000 400,000 450,000 500,000
Number of Guides

&JUMPCODE
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Future directions B R

eDNA dephosphorylated After Cas9 cutting .Cas enri.ched
—~Many CRISPR-Cas studies that have focused eONAlbrary withadapters
on targeting individual species. /\“\/\/\,\/N [ N

Results after sequencing
Stops adapters

—Could be used to target SNPs and UCEs for T
population structure information.
I\/\/‘\/‘\/\/‘\/i

CAS treatment cutting DNA

With Cas9

treatment

'i:a f

% coverage of target

No Cas9
treatment

—Looking beyond fish species info whole
ecosystem interactions across domainse
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Whole data resulis

Sample

site

Reads
sequenced

Eay
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Data
sequenced

% classified

THE UNIVERSITY OF

WESTERN
2 %? AUSTRALIA

OCEANS

INSTITUTE

% fish reads
out of all
classified

Metabarcoding CKiI
SWWA

lllumina shotgun CKiI

SWWA

ONT shotgun CKl
(simplex) SWWA

168,595 -16S
589,591 -12§

216,828 -16S
308,176 -12S

1,616,159,983

1,890,542,844

6,073,841
19,340,305

58 Mb -163
200 Mb -123

50 Mb -16S
187 Mb -12§

281 Gb

329 Gb

20 Gb
40 Gb

80% -16S
79% -12S

/0% -16S
/0% -12S

33%

23%

21%
16%

29% -16S
54% -12S

43% -16S
40% -12S

2%
2%

2%
2% y
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