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WE ARE NATUREMETRICS, DELIVERING

eDNA-based Biodiversity
Monitoring

B KATERUCE: FOUNDER



INTRODUCING ENVIRONMENTAL DNA

INTRODUCE NATUREMETRICS

CASE STUDIES
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DNA METABARCODING

Extract total DNA from sample

Sequence on high-throughput
sequencing platform

Match sequences against reference

| , Vertebrates

libraries to assign taxonomy - Mussels
. & Crayfish

Bacteria
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eDNA)

(

Traces of organisms

Mostly from water



ENVIRONMENTAL DNA

Animals shed cells that
contain DNA

The water contains genetic
traces from wildlife (eDNA)

eDNA in the water remains
detectable for a few days

We can capture the eDNA by
filtering the water




IN THE LAB

1725

VERTEBRATES

1. EXTRACT DNA 2. AMPLIFY DNA 3. SEQUENCE DNA

Usuallysome Choose a 300,000 sequences
DNA left over taxonomic group per sample




BIOINFORMATICS METRICS
Sequence 1l 1471
Sequence 2 4973
Summarise distribution >equence 3 Lk
. Sequence 4 8628
of unique sequences Sequences =
dCross Samples Sequence 6 3023
Sequence 7 47851
Sequence 8 18898 134872 52918
Sequence 9 468 1074 12812
Sequence 10 4278
Sequence 11 386 10019 729




NATURE

=110 ORM£ MELRICS
d ajde Clere C d
Ui 7o omme DS good relative
Sequence 1 Lota lota Burbot 100 1471 a b un d ance
Sequence 2 Carassius carassius Crucian carp 100 d at a 4973
Sequence 3 Anguilla anguilla European eel 100 \ 16749
Sequence 4 Esox lucius Northern pike 100 8628
Sequence 5 Perca fluviatilis Perch 100 76713
Sequence 6 Leucaspius delineatus Sunbleak 100 3023
Sequence 7 Rana temporaria Common frog 100 47851
Sequence 8 Bufo bufo Common toad 100 18898 134872 52918
Sequence 9 Rana arvalis Moor frog 100 468 1074 12812
Sequence 10 Pelophylax lessonae / Rana ridibundus Pool frog / Edible Frog 100 4278
Sequence 11 Lissotriton vulgaris Smooth newt 98.256 386 10019 729
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NATURE
METRICS

DNA-BASED MONITORING

INTERNATIONAL

The largest specialist eDNA company in the world




eDNA THE NATUREMETRICS WAY

SAMPLING KITS

LAB ANALYSIS

BIOINFORMATICS

b o)
W0 s Saanipieli), W), ¢ o 1) e

™
for (A 4 @)
1f (r = t.apply(e(t], W), r wes 11) bresk
else if (o) (
for (5.0 > 4; 4e4)
if (r = t.call(e[1], 1, e[4]), © === 11) break

* (4 in @)
if (r = t.call(e[d], i, e[i]), r === 11) break;

b.call("\ufeff\ug0a") ? function(e) {
null == e ? ** : b.call(e)
tion(e) {

oullms e 7 ° : (e + “*)iPepLACE(E) THY
Arely: function(e, t) {
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Online ordering & tracking system

I ® 85 (MOMject(e)) ? nmerga(n, “string® = o
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METRICS

DNA-BASED MONITORING




DNA-BASED MOMITORING

NATURE
eDNA THE NATUREMETRICS WAY O METRICS

eDNA sampling is
carried out by the

O Asqauriiiﬁfg[)ﬁﬁ client, using our
O - custom-designed

Vihat would you fike fo do? k.t
\
Sample information
o




Our vision:;

Anyone can collect a high-
quality sample, anywhere in
the world*

* Experts required for robust
sampling design



IN THE FIELD

NO PUMP

REDUCED
CLOGGING

NO NEED
FOR COLD
STORAGE

HARD TO

LOGISTICS

CONTAMINATE SUPPORT

MOBILE
APP FOR
FIELD DATA

FILTER FILTER PRESERVE
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DNA-BASED MOF

Name Age Occupation Wrapped? Notes
CAN C l Tl Z E N SC l E N Tl STS CO L L ECT Maia 14 School student No Downstream of swimmers
Edwin 19 University student No Level with swimmers
G O O D DATA W | T H C D N A7 Emily 30 Doctor No Level with swimmers
Tom 33 Researcher Yes Fell in while collecting water
Rozzy 34 Teacher No Downstream of swimmers
a % j Mike 44 Chef Yes Upstream of swimmers
"\" \‘ ‘. Jonny 49 Lecturer No Level with swimmers
J » Lid Jane 63 Artist Yes Downstream of swimmers

3
4

2 samples »
from expert x\?

1 sample per

participant
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DNA-BASED |

Save costs by
hiring local
contractors

Sample more
regularly

Engage loca
stakeholders

Independent
auditing
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IN THE FIELD

NATURE
METRICS

How does eDNA
compare to
conventional

survey methods?



NATURE
METRICS

DNA-BASED MONITORING

HYDROPOWER
PROJECT (SWEDEN)

eDNA outperforms
traditional methods

Pike
Ruffe
Bleak
Rbow trout
Lamprey
Roach
Dace
Perch

Perch
Ruffe
Bleak
Rbow trout
Stickleback

Eu Whitefish

Roach
Rudd
Bream

Dace

Ruffe

30 yea s Rbow trout

Stickleback
Grayling
Ide

Minnow
Eu. Bullhead Burbot
Brown trout

Grayling

Pike
Grayling
Lamprey

Brook charr
Bullhead
Brown trout
Minnow
Burbot

Perch
Minnow
Bullhead

Brown trout

Bream
Lamprey

Roach

Pike
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DNA-BASED MONITORING
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IN THE UK & EUROPE

eDNA metabarcoding well-validated for fish
surveys

Supported by many published scientific
studies

Reference libraries are well-developed

THINGS ARE DIFFERENT
[INSEEIEEROPICS




NATURE
METRICS

DNA-BASED MONITORING

Incomplete

. . t
|Ibrar|es p’patys age

LOCAL STAKEHOLDER onstronsriscs @ @ @

Oreochromis sp.

TRAINING IN LIBERIA ‘ i Cichidae sp.
N o h— cichideesp.2 @ @ @

Perciformes sp. 1
Perciformessp.2 ® e @

Perciformes sp. 3

Highly
replicable data

Perciformes sp. 4
Perciformes sp. 5
Perciformessp.6 o o o
Polypteruspalmas ® e @

Clarias cf. buettikoferi/laeviceps/salae
Non-experts Jertlaaicer

collect high
quality eDNA
samples

Siluriformes sp. 1
Siluriformessp. 2 =

Hoplobatrachus cf. occipitalis

Hyperolius sp. -

Dendrocygna sp. - -



e W@canhap
METRICS build up local
reference

libraries

EIA PROJECT IN WEST »
AFRICA W

OTU_ID Class Order Family Genus Species Similarity Fin clip reference Red List Sample 1 Sample 2 Sample 3 Sample 4 Sample 5 Sample 6 Sample 7 Sample 8

| o1uaa | Actinoptenygii | osteoglossiformes [Mormyrigse| |

OTU55 | Actinopterygii Perciformes chlidae

OTU338 | Actinopterygii Perciformes chlidae Hemichromis
0OTU229 | Actinopterygii Perciformes chlidae Tilapia
| oTus2a | Actinopterygii | perciformes | cichidoe | |

4o | 3o | |

]
o §




NATURE
METRICS

DNA-BASED MONITORING

EIA PROJECT IN WEST
AFRICA

oTU_ID Class Order Family Genus Species Similarity Fin clip reference

| oTu285 | Actinopterygii | Osteoglossiformes | Mormyridae | Morcusenius | | ]
0OTU282 | Actinopterygii | Osteoglossiformes | Mormyridae Mormyrops _
| oTuss | Actinoptenygii | Osteogiossiformes | Mormyrigae | | |

oruss
| o1U338 | Actinopteygii | _percitormes | cichidae | Hemiohromis | | [ |
| oru77 | Actinopterygii | _perciformes | cichiidoe | oreochworss | | | |
| cinidoe | oreochroms | | 000 | = NMID7303 oreochromis sp. AR23 |

Perciformes

Percformes Tiapia ]
| o1us24 | Actinoptengii | _percitormes | ciewiae | | | [ 000000
Siurformes | Amphilidae | _Amphiius | amphiusatesuensis | 1000 | nmin72s1 NwiD7298 Amphilus atesuensis |
| 01286 | Actinopterygii | _siuriformes | Amphilidae | Doumea |

oTu267 Cichlidae Tilapia zili 1000 NMID7307 Tilapia_zili_AR1S

NMID7281_NMID7298 Amphilius_atesuensis
Doumea

0TU269 Clarias cf. buettikoferi 100.0 NMID7300_Clarias_cf._buettikoferi_AR23

We can help
build up local
reference
libraries

- New names [
B8l cdded tothis [

dataset as [P
libraries grow

Red List Sample 1 San,, -« 6 Sample 7 Sample 8

| sso ||

]
o §

2172

1000 NMID7283_NMID7301_Doumea_chappuisi Vulnerable
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VERTEBRATES

4 x 500 ml samples
at each of 40 locations
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Group Species

Mammals 155

MAMMAL
SPECIES

VERTEBRATE SPECIES b | " | S o

ANTEATER



Species
375 » |
20% of fish o .
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Species-rich I 2
675 data lets -
us map S
VERTEBRATE SPECIES ecosystems .
.
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Number of species

Number of species

160

120

80

40

eDNA Netting

Rivers Streams

METHODS COMPARISON FOR
IMPACT ASSESSMENT IN PERU




Number of species

HeDNA
miDNA

W Cameratrap
m Mist net (bats)

DNA DNA  Conventional

Wet season  Dry season  Dry season

m eDNA W iDNA W Transects

41} I I
| I
20

DNA DNA Conventional
(Wet season)  (Dryseason)  (Dry season)

METHODS COMPARISON FOR
IMPACT ASSESSMENT IN PERU

Data on all groups
derived from the same
samples.

No dedicated sampling
effort for amphibians,
mammals or birds



S12k
Project

Class Species name Common name

Birds Eupherusa poliocerca White-tailed hummingbird M ET H O DS CO M PA R | SO N FO R
o rersonnaniae pomendGuen IMPACT ASSESSMENT IN PERU

Birds Psophia crepitans. Grey-winged Trumpeter

Birds Ramphastos tucanus. Red-billed Toucan

Mammals Lontra longicaudis Neotropical Otter

Mammals Inia geoffrensis Amazon River Dolphin l l

Mammals Priodontes maximus Giant armadillo D a ta O n a g rO U p S
Mammals Tapirus terrestris Lowland Tapir d e rl Ve d frO m th e S a m e
Mammals Myrmecophaga tridactyla Giant Anteater

Mammals Aotus nancymaae Nancy Ma's night monkey S a m p l e S .

Mammals Cebus albifrons Humbeolds White Headed Capuchin

Reptiles Chelonoidis denticulatus Yellow-Footed Tortoise

No dedicated sampling

12 red listed species detected with eDNA effort for amphibians,
Not detected using traditional methods mammals or birds



eDNAis a
powerful tool that
can be used by
people all over

the world

<
’4 _ ™




