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Notes regarding presentation – this talk contains preliminary, unpublished 
research with speculation regarding its importance and interpretation to 

date. Please do not hesitate to contact me with questions.

Our on-going eDNA program continues to work on apple snails and the 
ecology of eDNA. Major collaborators of this work include Dr. Matt Barnes 
(eDNA), Dr. Ken Hayes (apple snails) & Dr. Russ Minton (mysterysnails).

All mistakes – slides and verbally - are my own. 



About me: Dr. Romi Burks aka ProfRomi

● Undergraduate – Loyola University Chicago – ’95
○ Biology & English
○ First research on non-native species (zebs!)

● Graduate work – Ph.D. – University of Notre 
Dame ’00 – Aquatic Ecology
○ Cultivated interest in community ecology

● Postdoctoral Fellow – ‘01 – The Ohio State 
University – Wetlands
○ Gained appreciate for applied ecology

● Faculty Fellow –’01-’03 Rhodes College –
○ Committed to undergraduate research

● Faculty at Southwestern University since 2003



My first paper with undergraduates – Published Fall 2008

Becca Now Dr. Matthew Barnes

2005 2006Graduation Dates:

Now faculty & 
collaborator at 

Texas Tech

Presenter
Presentation Notes
Take Home Message #1 – it’s doable.  Here’s my 1st. Couple highlights. First, publication date = 2008. Second, graduation date of the students= 2005, 2006. Yes, it took 2 years after.  But time flies.  Now one is a faculty.



… the RESEARCH goes FAST!!

A is for Assumptions we have about snails…



Why Study Apple Snails? (A = Ampullariidae)
● Models of evolutionary history (ancient and diverse group)

○ Apple snails global – 160 mya; mollusks even older

● Interesting biological adaptations
● Pose threats to wildlife, habitats and humans
● Always keep you questioning everything!



P. gigas
P. insularum
P. haustrum
P. amazonicas

P. canaliculata

All images from Hayes et al. 2012

“Channeled” (many more than just one) Apple Snails 
Exhibit Considerable Morphological Variation Too



History of work with TPWD

https://youtu.be/Pi2wcFPPJsI

https://youtu.be/Pi2wcFPPJsI


2008/9…10 years later…What’s changed?

● Know a lot more about the ecology of the snails
● Name change

○ Pomacea insularum to Pomacea maculata
● Expanded distribution
● Techniques used to study snails

○ Molecular ecology 





Why Care 
about

Apple Snails

Apple Snails
Ampullariidae

-Lay eggs 

-Globus (spherical) Shell

-Found more in southern U.S.

-Consume vascular plants

- Large native distributions
- Can obtain large sizes 

- Freshwater 
- Subject to parasites 

Causing zoonotic diseases
- Opercula

- Aquarium trade 
- Environmental threats

P.  maculata
~2000 eggs
70% hatch

P. paludosa
~40-80 eggs
80% hatch



Effects move up 
the food web

Le
ss

 d
oc

um
en

te
d 

pr
ed

at
or

s

W
el

l d
oc

um
en

te
d 

pr
ed

at
or

s



B is for Biological Invasions

Invasive Freshwater 
Snails

Apple Snails Mysterysnails

Common 
name in 

aquarium 
trade

Presenter
Presentation Notes
Threat to agriculture, native species, pipes, and human healthDiff. morphology-MS is spiral, AS globalThey both obtain large sizesMS are grazers, AS eat vascular plants- general threat to agriculture- rice cropsBoth are subject to a number of parasites- schistosomaMS were brought here intentionally, AS- aquarium trade??Both have operculaAS lay eggsBoth are involved in the aquarium trade 





What’s in a name?

● Common language
● Regulatory power
● Biological insight 
● Scientific advancement

Avoid: channeled, giant, island, golden



C is for Confirmation

● Often morphologically difficult

● Now rely on molecular means



Molecular Approach

Step 3

PCR (copy DNA) 
& visualize 

Step 4

Sequence genetic 
locus & map location 

Step 1

Obtain Snail 
Specimens 

Step 2

Extract tissue 
&

isolate DNA 

Presenter
Presentation Notes
Keep this slide as general overview of process; following slides will go into detail. 



Snail mail Dissect &  Extract

- Acquire samples
- TPWD Exotic Species Permit

- USDA APHIS – Mail (if live)

- Isolating total genomic DNA 
from tissue 

- Spin Kit or Chloroform 
extractions 

Presenter
Presentation Notes
Chloroform extraction to increase DNA concentration; removes organic macromolecules; less sensitive to pigmented tissue 



Polymerase Chain Reaction

- Amplifies target gene using specific 
primers, master mix & Total Genomic DNA

- Thermocycler induces multiple 
rounds of DNA replication 

- Separates DNA fragments according 
to size & compares results to a 

positive

- Porous agarose gel, Ethidium 
Bromide, & electric current 

Gel Electrophoresis

Presenter
Presentation Notes
PCR: briefly explain what a primer is and its role, Also talk about 16S, CO1, and CO1B? Describe gel pictures Electrophoresis: explain weight of basepairs, negative charge of DNA, positive and negatives



Sequencing & Mapping Locations

- Edit in Geneious Computer Program

- GenBank BLAST (Identifying 
sequences)

-Record the species identification

- J model Test 
- Phylogenetic Modeling (ML) 
Haplotype Mapping (single species) 

Good Sequence Bad Sequence

Presenter
Presentation Notes
J-model-test across multiple species; Haplotype Mapping: Mapping of the patterns of variation Apple Snails yielded good sequence, MS not as cooperativeJ Model-- generates parameters fpr model 



Multi-locus tree; K. Hayes

D is for Diversity

Pomacea most diverse genus
(Marisa, Felipponea, Asolene)

Cryptic species

Hybridization*







Invasion Process 

Native 
elsewhere

Introduction

Impact

Transport Spread

Presenter
Presentation Notes
Self sustaining in introNative elsewhere-MS, transport, introduction-MS, AS, spread-MS, AS(detection), impactOutlay slidePrevention and ResponseIdentify and prevent earlyTalk about research objectives



E is for Environmental DNA (eDNA)
eDNA’s detectives

What is it? “Environmental DNA (eDNA) 
refers to the extracellular, 

residual DNA shed from
an organism found in various 

abiotic environments 
(Barnes et al. 2014).”

HOW IS IT USED?

Shellsea Miller & Lauren Muskara

Presenter
Presentation Notes
eDNA, also known as environmental DNA, is genetic material from an organism that is “shlufed” off into the abiotic environment surrounded themeDNA can be collected from water, soil and air sampleseDNA is a non-invasive way to determine the presence of a species in the environment, without having to actually have the organism, which makes it good tool for detecting invasive speciesUltimately, this allows, “A Cup of Water” to tell a story about a species present in a given environmentIt is important to note that eDNA is a relatively new technique being used to detect invasive species, so more research conducted in this area will allow for it to become a more precise tool for field detection







Approach

Step 3

qPCR  (copy 
& quantify 

DNA)  
Step 4

Analyze & 
compare

Step 1

Collect 
water 

samples
Step 2

Filter & 
Extract eDNA 

Presenter
Presentation Notes
The first step of our project was collecting the water samples, after which we filtered, then extracted the eDNA, then we ran qPCR in order to quantify the amount of eDNA present in each sampleThen we used the R, a programing language for statistical computing, to analyze and compare our data across primers and locations



What is the best primer to use for field sampling?

Does performance vary among the primers?

Primers amplify a specific Section of the CO1 Region

AS1- 80 bp AS2-101 bp AS3- 123 bp AS4- 150 bp

Each primer Varies in length and location

eDNA primers

5’ 3’1 2 3 4

Presenter
Presentation Notes
In order to determine the presence of eDNA in a given sample, we use target primersThese primers were developed for a previous eDNA project from known sequences of Pomacea maculata using the CO1 gene, as discussed in the Mysterysnail projectAS stands for apple snail, apple snail specificBest primer for detection and quanitificitionWe use mitochondrial CO1 because there were lots of copies in the environment more than nuclear DNAThe specific primers we used were AS1, AS2, AS3 and AS4, each of the these primers is a different length with AS1 containing the least number of base pairs and AS4 containing the most base pairs, and the locations along the CO1 region vary as wellWe use these primers to run quantitative PCR which gives feedback as to the concentration originally present in a given eDNA sample The difference in location and length of the primers led us to question whether they would perform the same on the same samples, and ultimately if one primer yields better results when being used on field samples



eDNA Field Research
Are there snails present in all 3 
field sites in Cullinan Park? 

● White Lake (visible apple snails) 
- Offshore (site A) vs nearshore  
(site B)

● Oyster Creek (no visible apple 
snails) - nearshore (site C)

Presenter
Presentation Notes
For our field, we journeyed to Cullinan Park in Sugar Land, TexasThe sites from which we collected our water samples were White Lake, where there are known and very visible populations of Apple Snails, both near the shore (site B) and and further offshore (site A)The third site was at oyster creek where there is not a visible apple snail populationWe expected to find apple snail eDNA in both Site A and Site B, with the most present in Site B, and no Apple Snail eDNA in Site COur additional research question was whether apple snails would present in at all 3 sites



eDNA Field Testing - Using eDNA to Detect 
Snails (P. maculata) in Cullinan Park

Presenter
Presentation Notes
pics: White Lake Cullinan Park, Mating pair of Apple Snails, Filtering manifold, Teeny tiny filter with lake grimeFiltering the eDNA involves run the water samples though 1.2μm isopore membrane filtersAfter the eDNA is filtered, the eDNA will be extracted using a chloroform/CTAB extraction



Primer Performance Results 

Presence Of Target?

AS1, AS2, AS3, AS4

Specificity?

Quantity Of Target?

Presenter
Presentation Notes
The first think we wanted to be sure was that we were able to amplify the eDNA present in the samples, we saw amplification across all four primers, however the amplification varied among the sites and the primersNevertheless, there was not a statistical difference shown between the primers for site A and site B which was determined using ReDNA has a high degree of variation from sample to sample, this variation can be seen in the triplicates taken from each siteAll 3 sites had apple snail eDNA present however site C showed the least which makes sense as there is no visible apple snail population present, Site B showed more apple snail eDNA than site A as the site B which was closer to show closer to where the snails hung outAnother strange anomaly among the data was that we got amplification of something other than Apple Snails for some of the samples. This was determined using the data from the qPCR which showed the DNA melting at different temperatures than the rest of the Maculata. WE would like to further investigating and looking at whether some of the primers are more specific than others. Use ANOVA model to test differences in quantity- No significant differences in quantity for primers A & B; p-value > 0.05Kruskal wallis test for Site C due to data not fitting normality



● eDNA Accumulation in the presence of antibiotics

● Evidence of Apple Snails at all 3 Sites in Cullinan Park
● Determining the optimal Primer for Field Sampling
● Application for species detection and monitoring

Future eDNA work

What Does This Mean?

Presenter
Presentation Notes
We want to determined the optimal primer for eDNA field testingImproved methods for field testing allows for use of eDNA As a tool to detect and monitor the presence of invasive of endangered speciesOur results indicated that Snails were present at all 3 sites but with more abundance in the sites at White LakeIn the future we want to look into the specificity of the primersAnother reseach question we are interested in looking at is how the presnce of antibiotics affects eDNA accumulation



F is for Future Work

Native elsewhere
(compare to 

Genbank)

Introduction 
(detection & ID)

Impact (reduce before 
they are a problem)

Transport 
(investigate 

aquarium trade)

Spread (distributions 
across habitats)

Presenter
Presentation Notes
Compare samples to genbankTalk about research objectives



What can you do?

- Contact professionals 
- Report sightings to USGS
- texasinvasives.org
- Sacrifice *correctly identified* 
snails (in the name of science!) 



G is for the Gist  

● Apple snails = Family Ampullariidae
● Biological invasions = challenging
● Common names = problematic
● Diversity = possible source of good invaders
● Environmental DNA = molecular detectives
● Future research = ecology of eDNA



Questions?

H is for the Hand-off Keep invasive 
species from 

running WILD

Please feel free to contact
burksr@southwestern.edu

mailto:burksr@southwestern.edu
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