
Discussion

The results from the phylogenetic tree strongly support MCSII as a good barcoding gene for identifying 

Cylindromyia species. All genetic relationships match up correctly with morphological identification. Each branching 

in the tree represents noticeable genetic variation in the MCSII gene. The horizontal distances between each specimen 

represent the degree of genetic difference. For example, C. nana has a large genetic difference from C. fumipennes, but 

C. euchenor has a small genetic difference from C. binotata.

The small genetic distance between C. euchenor and C. binotata is also apparent when attempting to identify them 

morphologically. They are so similar that they can only be separated from one another morphologically by opening 

their abdomens and measuring the angles of their terminalia. However, with a large enough sample size to compare the 

differences in the MCSII gene, they can clearly be distinguished into separate clades. DNA barcoding opens up the 

study of Cylindromyia to a larger pool of researchers due to its speed, convenience, and widespread availability. 

An interesting result is the distinct genetic cap between the representative C. interrupta specimen and the rest of 

the related species, including “NOEL_1”. The average intraspecific genetic distance between these specimens is 

noticeably higher than in the rest of the clades. This introduces the possibility of a new or cryptic species. The 

identified C. interrupta specimen was captured in the western United States, whereas the others were captured in the 

eastern United States. The biogeographic distance, as well as the genetic distance, prompts further collection and 

analysis of C. interrupta from the two sides of the United States to determine if they are different enough to be 

classified as separate species.

Methods

Collections were previously made over a two year period (2013-2014) at the Great Smoky Mountains National 

Park. The gene chosen for DNA barcoding was MCSII. The DNA was extracted from three samples using a Qiagen™ 

DNEasy DNA extraction kit and was amplified via PCR using the forward primer CYL2F and the reverse primer 838R 

in a thermal cycler using the following reaction: 3 min denaturation at 94°C; 5 cycles of 94°C for 30s, 56°C for 30s 

and 72°C for 1.5 min; 5 cycles of 94°C for 30s, 51°C for 30s and 72°C for 1.5 min; 30 cycles of 94°C for 30s, 46°C 

for 30s and 72°C for 1.5 min, and a final extension for 5 min at 72°C.

The amplified DNA was run through a gel electrophoresis to check for the presence of obvious bands. The bands 

were cut from the gel and the DNA was cleaned up using a Qiagen Gel Extraction Kit. The purified DNA samples 

were sent to Arizona Sate University for sequencing, and the sequence files were received and aligned with 32 

additional sequences from an internal database. The database includes six verified Cylindromyia species. Maximum 

likelihood was used to reconstruct phylogenetic trees. The percent sequence similarity of each species clade was 

calculated to determine intraspecific variation.
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Results 

Every representative species was reconstructed in distinct clades (Figure 1). Of the three new specimens sequenced, 

one grouped with C. interrupta, one with C. euchenor, and one with C. binotata. The average genetic differences 

within each species clade ranged from 0.07098 (C. interrupta) to 0.002026 (C. euchenor) (Table 1).

Introduction

Cylindromyia is an endoparasitoid fly that commonly attacks the agricultural pest, Euschistus servus (the brown 

stink bug) (Pilkay et. al 2013). The brown stink bug is an economically important pest that destroys millions of dollars 

in crops, such as corn, cotton, and soybeans (Pilkay 2013). A possible solution to the E. servus infestation is to 

introduce its natural predator, Cylindromyia. However, Cylindromyia species are difficult to identify morphologically, 

due to a high degree of interspecific similarity (Blaschke 2015). As an alternative to morphological classification, 

DNA barcoding provides a fast, inexpensive method of identifying species. The objective of this research was to verify 

if DNA barcoding is an effective tool in identifying Cylindromyia species and differentiating between species.

Abstract

DNA barcoding is a rapidly advancing technique used to identify and discover new species, 

especially those difficult to identify morphologically. One such organism is the parasitoid fly 

Cylindromyia, a promising biological control agent for heteropteran pests. To determine the ability 

of barcoding to identify and distinguish between species of Cylindromyia, the nuclear coding gene 

MCS was extracted, amplified, and sequenced from three specimens of Cylindromyia.  Collections 

of parasitoids were made in the Great Smoky Mountains National Park and Jackson, TN. Sequences 

were compared to a database of known Cylindromyia species and a phylogenetic tree was 

reconstructed using maximum likelihood. MCS was confirmed to accurately differentiate between 

species of Cylindromyia and we successfully obtained species identification for all specimens 

analyzed. The three sequenced samples were identified as C. euchenor, C. binotata, and a possible 

new species closely related to C. interrupta.
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Average Intraspecific Genetic Variations

Species Average Nucleotide Difference

C. interrupta 0.070977174

C. fumipennis 0.031034455

C. binotata 0.01865228

C. intermedia 0.006754478

C. euchenor 0.002026332

C. Interrupta

C. euchenor

C. binotata

Table 1: Average intraspecific genetic variations of 

representative Cylindromyia species. 

Figure 1: Phylogenetic tree reconstructed from the maximum likelihood analysis of 35 total specimens.
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