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Taonga Species

Kakahi/kaeo/torewai

Photo Credit: Konstanze Steiner, Bruce Green, Taniwha | New Zealand Geographic



Echyridella menziesii
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Development of a triplex droplet digital polymerase chain

reaction assay for the detection of three New Zealand native
freshwater mussels (Echyridella) in environmental samples

Konstanze Steiner!
Susanna A. Wood!

| Niamh Dyer' | CharlesK.Lee? | Marcus J. Vandergoes® |

o Optimization
o Annealing
temperature/time
o Primer/probe
concentrations
o Cycle number
o Validation
o Sensitivity
o LODs
o Specificity
o Cross-Reactivity
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GCTGAGT TGGGGCAGCCTGGRAGETTATTGGGT GARGANIC ABTTATATAATGTTATT TAACGGCGCATGCT THATAATGATTTTTT TRTTGGTGATACCTATIATGATTGGBGGGTT TGGGAACT AT TGATTCCTTTGATGT TGGANGCTCCMGATATGGC T TITCCHCGAT TAAATAATT TRAGETE T TGGT THC TG TGCCRGCG TTRTTRT TGT TG TRAGGTCGTCTIT GGT T GAGAGTG GG TIGGGAC TGGH TGEACT GTT T ABIC CRCCTTTRTC TGGGAATRTTGCTCATTC

Using Droplet digital PCR to detect and differentiate three
kakahi species simultaneously
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GCTGAGTTGGGGCAGC CTGGRAGETTATTGGGT GARGANIC ARTTATATAATGTTATTRTAACGGCGCATGCT THIATAATGATTTTTTTRITGGTGATACCTATIATBATTGABGGE TTTGGGAACTART TGATTCCTTTGATGTTGGAIGCTC CMGATATGGC T THIBCHC GAT TAAATAATT TRAGETT T TGGT THC TRGTGCCRGCG TTRTTETTGTTGE THAGGTCGTC T GGTTGAGAGTG GG TIGGGAC TGGE TGEACT GTTTARIC CRCCTTTE TCTGGGAATETTGCTCAT
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Heterogenous distribution of kakahi (freshwater mussel
Echyridella menziesii) environmental DNA in 5 New
Zealand lakes of differing size and geomorphology

Konstanze Steiner''°, Tom Drinan®'?, Anastasija Zaiko’>''?, Tracey Burton**?,

Susan J. Clearwater>'*, Michael G. Stocker®'®, Michael McMillan’-*¢,
Tina K. Bayer®'’, Marcus J. Vandergoes®-*%, and Susanna A. Wood™*°

o Distribution of kakahi eDNA in lakes

o Relationship between kakahi eDNA and
kakahi populations

o Detection probability of kakahi eDNA

Spatial distribution and
sampling strategy
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20ha
2.3m deep

kakahi eDNA in Lake Emily
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44ha
20m deep

kakahi eDNA in Lake Otautari
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} kikahi eDNA in Lake Otautari

Photo Credit: Tracy Burton
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What sampling effort is needed to reach 99% detection
probability?
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o Limited historical knowledge = can this =4
help understand reasons for decline? -

o New insight into unususal kakahi | :
distribution

Exploring the historical presence of kakahi (freshwater mussel) in lakes

Historical
distribution

using sedimentary ancient DNA

Jacob Thomson-Laing®, Konstanze Steiner®, Georgia Thomson-Laing®, Channell ThomsP®
Jamie D Howarthd, Marcus J Vandergoes®, Adelaine Moody?, Xun Li®, Lizette Reyes®, Jenny

Dahl®, Susanna A Wood?




Sediment cores -
historical distribution
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Evidence
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In 3 cores, kakahi eDNA could not be detected
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’ In 3 cores, kakahi eDNA was detected at low levels
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High kakahi eDNA detection in 3 cores - an opportunity to
explore history of lakes
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kakahi eDNA in Lake otuatauri - translocation or has it
alwavs been there?
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kakahi eDNA in Lake Rotorua - decline due to recent
cvanobacterial blooms?
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eDNA iIs a great tool to
explore spatial and
historical distribution

I but also has some limitations

» Individualize sampling strategy
for research question, water
body and species

> interpretation of data needs to
be done carefully




Kakahi

Photo Credit: Konstanze Steiner, Bruce Green, Taniwha | New Zealand Geographic
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eDNA Services For Aquatic
Environments

Cawthron is a leader in the application of eDNA

technologies for envir ing.

We use eDNA for a variety of purp: il ing the d ion of
native or unwanted species in rivers, lakes, estuaries, and oceans, as
well as itori Y health and biodiversi
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