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Dreissena Invasion

- Native to Ponto-Caspian region
- Zebra mussel invade GL ~1986
- Quagga mussel invade GL ~1989

mnn.com

®* Negative economic
and ecological impacts

SLELO PRISM



L
Dreissena Invasion

- Difficult to distinguish species morphologically
- High phenotypic plasticity
- Especially difficult at veliger larvae stage

el.erdc.dren.mil

Creekman




) ) COl
QM = Quagga ZM = Zebra Assay Design

Dreissena rostriformis D. polymorpha

COIA (222 bp)

Primer A Primer

B = Single Nucleotide Polymorphism (SNP)
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Evaluating the Assay

1. Mock Communities
2. Aquaria Experiments
3. Field Samples
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Mock Communities

QM=Quagga ZM=Zebra

s

Mock Community Design
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COIA

Log Observed Proportion of Haplotype

1.0 -05 0.0 05 1.0 15 2.0 -1.0 0.5 0.0 05 1.0 15 20

-1.0 -05 00 05 1.0 15 20

{y=0.94x+0.11

| p=2e-04

MC2

MC3

R%0.97

{y=0.78x+0.27
|R%0.77
p=0.01

1p=0.005

MC1
1y=0.93x+0.07
| R%0.97
p=3e-04
MC4
{y=1.01x-0.08
R%0.91
1p=0.002
MC7
{y=0.98x+0.04
R%0.95
| p-6e-04

1.0 05 00 05 10 15 20

"MC5

{y=0.77x+0.22

R%0.86

MCé6
{y=1.08x-0.11
R%0.96
p=3e-04

"MC8

y=0.84x+0.22
'R%0.95
p=7e-04

4.0 05 00 05 10 15 20

Log Expected Proportion of Haplotype

A OMA
QM B

A OMC

e /MAB.,E

o /MC

e /ZMD

Expected
Observed



L
Evaluating the Assay

1. Mock Communities
2. Aquaria Experiments
3. Field Samples




L
Aquaria Experiments

Each tank filled with 15 L water

500 mL water sampled at O, 2, 7, and 14 days
Water filtered through 0.2um PES filter
Resultant eDNA run with marker COIA

Zebra Quagga Zebra Quagga Zebra Quagga
Individuals (N) 30.0 (83%) 6.0(17%) 17.0(55%) 14.0 (45%) 16.0(62%) 10.0 (38%)
Biomass(g) 5.8 (75%) 2.0 (25%) 2.8 (52%) 2.6 (48%) 4.2 (30%) 9.8 (70%)




Aquarium 2
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L
Dreissenid eDNA (water & plankton)

VERMONT « Water from benthos &
surface at 3 mid-river
sites
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Haplotype/Species Proportion
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Dreissenid Veligers in Plankton

Species Proportion
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between 16S and COIA assays
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Hudson River and
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Species proportions
are significantly
different between the
two sites

Species proportions
did not differ between
the markers at either
site



Hudson River Plankton

&

* Plankton collected at four sites on May 31, 2016 !
(i

Haplotype/Species Proportion

f‘:Stuyvesant
¢N. Germantown
B QM A oo
sRhinecliff
mZM M B
OZM L iPoughkeepsie
I
OZM G e N J
r
OZMC N
mZM A,B,E 4
(R
A
.'r |
f

lf

E
i

o
f&hultm

-1

 Lower number of quagga
mussel veligers up river



Lake Erie

Plankton

m SBI

* Plankton collected from June-September 2016 at SBI

Haplotype/Species Proportion
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Lake Erie
Plankton

* Plankton collected from June-September 2016 at MRM

Haplotype/Species Proportion
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NMDS plot of environmental samples
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Hudson River Plankton
Hudson River eDNA

SBI Plankton - Samples largely dominated by
BSR Plankton common haplotypes
ZM C « ZMG unique to HR

« QOMQ and QMP unique to SBI
« Sites high in QM abundance are
high in QM diversity and vise versa
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Conclusions

1. Careful assay design required for accurate results
2. HTS can address population genetic information

3. Aquariatests show positive relationship between eDNA
and biomass/individuals

4. Surprisingly, surface water samples showed closer
relationship to the mussel community

5. Assay is useful for demonstrating spatial/temporal
differences in dreissenid communities
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Project Goal

To design a high-throughput assay for detection and
population analysis of invasive Dreissena using
water and/or plankton samples




Environmental DNA (eDNA)
D)




From eDNA to Sequence Data

. ”’\: —
DNA PCR and . |
extraction HTS
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NMDS of Plankton Samples
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NMDS of single species diversity
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Per MC Per OTU
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