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Abstract
Analyzing the diet of invertebrates is made incredibly

difficult by their small size, reclusive habits, and the

absence of morphological characteristics present in fecal

samples. Due to this nature of invertebrate predators, DNA-

based approaches provide us with one of the only concrete

methods to analyze their diet. The usage of DNA

metabarcoding helps us to explore the dietary composition

of these animals by allowing us to extract and analyze

samples of prey DNA found in the digestive tract. The

Hentz striped scorpion (Centruroides hentzi) is a species

endemic to the southeastern United States. In this project,

we use the process of DNA metabarcoding to analyze the

diets of C. hentzi. Scorpions were collected and dissected to

remove gut tissue. From this, prey DNA was amplified and

analyzed to reveal the diet of the predator.

Methods
•152 scorpions of the species C. hentzi were collected from

Apalachicola forest between June and August of 2022 by

students of the FSU Young Scholars Program.

•The innards were dissected out of each individual and prepped

for PCR.

•PCR was run with two primer sets to amplify arthropod DNA.

•These amplified sequences were then processed using Cutadapt

software to remove the primers.

•The sequences of prey DNA with the primers removed are now

known as operational taxonomic units or OTUs, sections of

amplified DNA that allow us to identify the prey’s taxa.

•These OTUs were run through the BOLD database, the Barcode

of Life Data System, which contains DNA barcode sequences

that can be used to identify which species of prey are present in

the diet of the scorpions.

Introduction

Preliminary results through the analysis of OTUs using the

BOLD database shows that the diet of C. hentzi primarily

consists of small fly species and termites. Another smaller

portion of the diet is made up of small ground dwelling spider

species and small centipedes.

Discussion
The results of this analysis is mostly as expected, with the

diet consisting of small insects such as termites, ants, and

cockroaches. The most unexpected result however lies in

the fact that a small portion of C. hentzi’s diet is made up of

small centipede species. The limitations of this method

means that we cannot tell whether these scorpions are

cannibalistic, since the scorpion's DNA is also amplified

through the primer usage process. A potential way around

this problem is to observe the behavior of C. hentzi in

captivity to determine whether they are a cannibalistic

species. Another limit of this method is the fact that the

primers used are specific to arthropod cytochrome oxidase I

genes and will not amplify the DNA of any other group of

animal. The only way to overcome this issue is to use extra

primer sets that will amplify the DNA of other groups of

prey. A further consideration that may affect the results

would be the time of year at which individuals are collected

as there may be a difference in diet during different seasons.
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To characterize the diet of C. hentzi, we use cytochrome c

oxidase 1 (COI) metabarcoding. The COI gene is a

mitochondrial gene with a sequence unique to each species

of arthropod which allows us to determine the species of

prey based on the DNA found within the gut of the

predator. In this project we use two primer sets, ZBJ-Art

(Zeale et al. 2010) and fwh (Vamos et al. 2017). Each of

these primer sets amplifies a specific region within the COI

gene. Using these amplified regions, we are then able to

determine the species of prey found in the gut of the

scorpion.
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Figure 2: This figure shows the percentage of each taxa found in

the diet of C. hentzi through the analysis of OTUs extracted

using the two different primer sets.
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