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Background

Environmental monitoring programs are essential for effective estuarine management,
but they are often time-consuming, expensive, and subject to technical and resource
limitations. Traditional monitoring methods may also miss early detection of newly-
arrived invasive species or confirm losses of rare native species that occur in low
densities or at locations that are difficult to survey. Environmental DNA (eDNA) refers
to the DNA In an environmental sample, which comes from whole microorganisms,
fragments of tissue, cellular material, or waste products.

eDNA methods allow resource managers to detect species present in an aguatic
system without the need to capture and identify individual organisms.

Overarching Project Goals

Researchers from several National Estuarine Research Reserves (NERRSs) and the
University of New Hampshire (UNH) are working collaboratively to:

* Design and implement a pilot eDNA monitoring program at several NERR sites.

 |dentify estuarine target species of concern, with a focus on invasive
iInvertebrates and migratory fish.

 Develop eDNA sample collection and analysis protocols, with training materials
and recommendations for the appropriate use of eDNA In estuarine monitoring.

eDNA Methods

Step 1. Collect water and/or sediment samples with sterilized equipment
Step 2: Filter sample to capture eDNA
Step 3: Extract DNA

Step 4: Amplify and sequence DNA using PCR (detects only a single species) or
Metabarcoding (detects multiple species in a sample)

Step 5: Assign taxonomy to the sequenced DNA to determine species present in the
sample (Bioinformatics)

eDNA sample: AGGTGTGTAT

Species 1 : TGGTGAGTTT
Species 2 : TGGTGTGATT
Species 3 : TCGTGTGTTT
Species 4 : AGGTGTGTAT

Single Species PCR Metabarcoding

| essons Learned

Advantages: Challenges:

_ower cost than traditional methods * Determines presence, not abundance
Reduced sampling effort « Cannot confirm absolute absence
Results within days or weeks Cannot determine life stage or condition
Detect cryptic species Samples easily contaminated
Repeatability Other DNA sources (I.e. bait fish, runoff)
Non-destructive, non-invasive Methods (collection, processing,

Target multiple phyla in a single Interpretation) will affect results
sequence run
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For more information, visit our website at https://www.estuarydna.org/

Case Study: Fish Biodiversity in the Gulf of Maine

Goal: Compare fish species detected in Wells , -
Harbor using traditional methods of capture (larval EESSSSECEEE——
fish tow) and several different eDNA methods of E==
collecting water samples.

Methods:
1. Sterilized all sampling gear using 10% bleach solution.
2. Deployed two plankton nets (monthly) from Wells Harbor dock for 1 hour.

. Continuously pumped 2.6 L seawater into a sterile collection jug throughout the
tow (continuous water sample).

. Hosed down the “eDNA net” and collected 1 L of the net rinse water.

. Blended the contents of the cod end of the "eDNA net” in a food processor.
Collected two 1.5 mL samples (biomass blend).

. Identified the fish species present in the “traditional net” under a dissecting
microscope (traditional method).

. Filtered all water samples at Wells NERR. DNA extraction, metabarcoding, and
bioinformatics conducted at UNH to determine fish species present.
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Preliminary Results:
Species detected in July 2019 samples: Species detected in August 2019 samples:

Menhaden

Silver Hake

Northern Pipefish
Windowpane Flounder
Winter Flounder
Nine-Spine Stickleback

Method
Net Rinse

Method
Net Rinse

> Windowpane Flounder
> |Atlantic Halibut

> |Striped Bass
> |Fourbeard Rockling

— |[Rock Gunnel

> |Silver Hake

> INorthern Pipefish
> |Atlantic Silverside
> |Grubby Sculpin
> |Pacific Sandlance
> |Atlantic Mackerel

> |Red Hake
> |Sea Raven

> 1Cunner
> | X IMenhaden

Continuous Continuous

>

Biomass Biomass X X | X

Traditional | 5 1 Traditional | No fish caught

(MIFISH Primer: Sato et al. 2015)

Species detected in all 2018 samples combined:

eDNA Methods Traditional Method

Identified via
microscope

Silver hake taxonomy

Radiated shanny

Bluegill

Sure - Backed up by
a strong hit to a
reference sequence

Largemouth hass

White hake Rock gunnel Grubby sculpin

Longhorn Sculpin

Snotted codling Theorized - Missing

species level reference,
but reason to believe
certain species

Butterfish

Gunner Sand lance

Abstracted - Due to
mIssing species level
database reference

Golden Shiner

Relative confidence of detection

Winter flounder

seasnail
Unlikely to be correct;
possible contaminant
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