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Acroneuria carolinensis (Banks) (Plecoptera: Perlidae) is a predatory stonefly found east of the Rocky mountains in freshwater streams.  This organism is sensitive to environmental changes and relies on 

highly oxygenated streams to survive, making it an ideal subject to study negative anthropogenic effects.  Through the use of population genetic analyses and polymorphic molecular markers, such as 

microsatellites, we can begin to answer several important ecological questions.  Using the microsatellites we developed, this project intends to determine the historical northward migrations in New York 

State of A. carolinensis after the last glacial retreat. 

All organisms currently present in New York State arrived here after the last glacial retreat.  The 

Wisconsinian glacial movement ended around 12,000 years ago, and a previous population genetics 

study has shown that there is a southern to northern expansion of populations (Heilveil and Berlocher, 

2006) in a different aquatic invertebrate insect.  To date, there has only been one published 

examination of post glacial range expansion in freshwater invertebrates in NYS.  A study completed by 

a fellow SUNY Oneonta student has shown that there are at least three different migratory paths of 

Acroneuria carolinensis that enter New York State, originating in West Virginia.  In order to access 

contemporary events, such as effects of urbanization or other anthropogenic effects, an understanding 

of the historical patterns from multiple types of organisms is needed.

Fine scale population studies require highly variable markers; microsatellites are used in multiple types 

of genetic work because of this reason.  Microsatellites are short, tandem repeats containing 2 or more 

base pairs that tend to occur on non-coding regions in the DNA.  This study aims to use the 9 newly 

developed primers to determine the pathways that A. carolinensis used when migrating northward 

after the last glacial retreat.

Cornell University’s Evolutionary Genetics Core Facility (CUEGCF) was contracted to create a 

microsatellite-enriched genomic library via illumina next-generation sequencing for genomic DNA from 

a single A. carolinensis; yielding 24,561 microsatellite-containing contigs.   Using Primer3 (Rozen and 

Skaletsky, 2000) and AMPLIFY 3.X (http://engels.genetics.wisc.edu/amplify/#Anchor-Amplify-47857), 

primers were designed to amplify tri- or tetra-nucleotide microsatellites.  Forward primers were 

synthesized with a 19-nucleotide 5’ addition to allow the use of Real et al.’s (2009) automated fragment 

analysis technique.  Primers will be amplified for 20 A. carolinensis nymphs per each of the 16 

watershed sites.  Amplifications were performed in 7µL PCR reactions (1X PCR Buffer, 0.2mM dNTPs, 

0.1µM forward primer, 0.4µM reverse primer, 0.4µM fluorescent dye primer, 0.3 unit HotMaster taq 

DNA Polymerase (5 Prime, Gaithersburg, MD) and 1.0µL DNA template) using the thermalcycler 

protocol of Real et al. (2009); with a 55ºC annealing temperature.  Automated fragment analysis was 

performed using SUNY Oneonta’s Beckman Coulter CEQ8000 with 600-size standard (Beckman 

Coulter Inc., Brea, CA), as well as Cornell University’s CUEGCF.  

Samples were collected from the different watershed sites distributed throughout New York State.  

Twenty individual nymphs from 16 different regions will be analyzed. Approximate Bayesian 

Computation will then be used to evaluate gene flow, and help determine the migratory pathways.

The ultimate goal of this study is to create a map of the genetic diversity of Acroneuria 

carolinensis throughout New York State.  Understanding the relationship of the genetic 

diversity will allow us to create a map depicting the migratory pathways that were used to 

recolonize New York after the last glacial retreat.  Once the migratory paths are created, 

studies that involve examining contemporary events can be created.  Anthropogenic changes 

can cause huge effects on the environment, and without knowing the history of an organism, 

you can't assume any conclusions that you may find within research.  Having data on similar 

organisms can also help bolster any conclusions that you may find. 
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Figure 1. An Acroneuria carolinensis nymph
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Eleven sites have currently been collected across five different watersheds.  There are six 

total sites within the Susquehanna watershed, to allow for a smaller-scale analysis, and one 

site each from the Delaware, Lower Hudson, Allegheny, and Oswego River/Finger Lakes 

watersheds (Fig. 2).

Of the initial 24,561 contigs, eighty were found to be appropriate for PCR design. Most of 

these primers amplified within Acroneuria carolinensis, but only nine were found to be 

polymorphic. 

Figure 3. Genotyping of AC5019; showing a 

homozygote (256/256) and a heterozygote 

(256/267).

Figure 2. Map of the 17 watersheds of New York 

State.  Red dots are collected sites, while yellow 

represent sites where A. carolinensis was 

completely absent.
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