
used.  Nuclear DNA, which has been used tra-
ditionally in species identification, tends to 
change during the process of recombination. 
However, mitochondrial DNA usually remains 
the same during reproduction. Thus, mito-
chondrial DNA is a good tool for tracking mu-
tation and species identification. 
A partial genetic sequence from the mitochon-
drial cytochrome c oxidase subunit I (COI) 
gene	   can	  aid	   in	   “DNA	  Barcoding”	   for	  parasite	  
identification.  Using partial COI and complete 
rDNA sequences, this study assessed the prob-
ability of making a correct identification of an 
unknown sequence within a group of organ-
isms related Eimeria (members of the phylum 
Apicomplexa) .  

The health and productivity of domestic ani-
mals is hurt by elusive parasites.  The cost of 
medication and veterinary care can be great. 
One such parasite, Eimeria, is a single-celled 
organism causing coccidiosis, a disease that 
affects poultry and ruminants globally.  
Within the global poultry industry, the an-
nual costs associated with this one parasite 
amounts to hundreds of millions of dollars. 
This study analyzes new methods of charac-
terization that will be faster and more accu-
rate than methods currently used to deter-
mine the type of parasite that is causing dis-
ease in poultry. 
Parasitic strains mutate and evolve rapidly. 
Therefore, there is a need for a more rapid 
and cost effective identification of Eimeria 
parasites.  In the past, it has been a chal-
lenge to identify parasites within the genus 
Eimeria.  Identification has been based pri-
marily on appearance and life cycle charac-
teristics.  This lack of clarity is costly as clas-
sifications using current methods have 
shown confusing findings. This results in 
altered classifications that are potentially 
inaccurate.  There is a demand for faster and 
more accurate analysis of species.  
There are a number of species identification 
methods that can utilize DNA. In most cases, 
nuclear DNA or mitochondrial DNA can be 

 

New identification methods could aid in evolu-
tionary studies as well as enable researchers to 
quickly characterize unknown parasitic spe-
cies.  This faster, more concise method utiliz-
ing shorter sequences in mitochondrial COI 
could potentially improve epidemiology diag-
nostics. 

Mitochondrial COI could become an integral 
piece of DNA bar-coding, species identifica-
tion and phylogenetic investigation, particu-
larly within the phylum Apicomplexa.  
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After comparing mitochondrial COI and 18s rDNA 
sequences, it was found that COI can accurately dif-
ferentiate among common species of coccidian para-
sites found in chickens.  The results of both methods 
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Researchers:  In the past mitochondrial COI has been 
used for similar applications as in this study.  There is 
a growing number of people who are exploring the 
mitochondrial genome as a tool to address problems 
in epidemiology, evolution and species identification.  
Some issues could not be solved using traditional 
methods with nuclear genes alone.   

Veterinary laboratories:  With a future development 
of a library of mitochondrial COI sequences, it should 
be possible to develop primers and specific probes to 
create identifying tools that can count parasites and 
help with epidemiology of these parasites. 

Animal epidemiologists: The control of parasites 
found in animal hosts that are of particular economic 
interest could be greatly enhanced through the devel-
opment of new epidemiological tools. 

Identification of coccidian parasites like Eimeria can 
be done using mitochondrial COI and complete nu-
clear 18s rDNA sequencing.  The two methods were 
compared in this study to assess their accuracy and 
usefulness. Using mitochondrial COI is simpler and 
faster. Before this study the feasibility of using mito-
chondrial COI was unknown, as traditionally, 18s 
rDNA has been used.  

Both mitochondrial COI and 18s rDNA sequences that 
were used for delimitation and identification were 
assessed for accuracy. Delimitation refers to the abil-
ity of the used genetic sequence to be accurately as-
signed to a particular parasite species. Genetic differ-
ences among 7 known Eimeria that infect chickens 
were compared.  
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were similar but the mitochondrial COI 
sequences are shorter in length relative to 
18s rDNA and therefore a more straight 
forward and less expensive method.  
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