
Moreno Valley College (MVC) in Southern California, is 
the site of nesting for cliff swallows throughout spring and 
have become an integral part of the community on campus. 
Cliff swallows are insectivores that are feeding on insects 
flying in swarms. Little is known about the cliff swallows’ 
diet around our college as well as the birds’ impact on 
insect’s diversity. This study report is a new approach to 
identify insects by DNA analyses found in birds’ 
droppings. Droppings have been collected throughout the 
nesting season from different locations in 2-3 day 
intervals.  DNA will be isolated and amplified using genus 
specific primers for insects known to be consumed by 
swallows or insects found on the campus (based on a 
previous study). This project will be completed with the 
involvement of students conducting individual research as 
well as students enrolled in two biology major courses. 
The findings will not only address questions regarding 
swallows’ diet and insect diversity, but also help to define 
the beneficial role of swallows in the elimination of insects 
potentially hazardous to humans. 

Abstract

Cliff swallows are insectivores; their diet is composed of 
insects that fly in swarms. Prior research conducted at MVC, 
revealed that the cliff swallows inhabiting our area are 
consuming insects such as mosquitos, domestic flies, aphids, 
termites, flying ants and whiteflies. Using this information, 
we conducted literature research with searches primarily 
focused on the biology of these insects and finding 
researchers/labs that have primers for their specific genera. 
Since most of these primers are not readily available, we 
have decided to move forward with a new approach and 
create the genus specific primers for ourselves. Our objective 
is to use genus specific primers, when amplifying DNA from 
droppings, to identify insects that the birds consume.

Introduction

For instance, when designing a primer for whiteflies, we 
compared the sequences from the cytochrome oxidase 1 
gene of a whitefly and silver leaf whitefly to that of a fruit 
fly. We then select fragments that are different between 
the two genus of insects.  In our searches for primers, we 
select DNA regions for amplification that are typically 
300-700 base pairs in length. Identified fragments in the 
range of 15-18 nucleotides in length are used for the genus 
specific primers. We try to identify a possible primer the 
earliest in the sequence, this sequence is our forward 
primer. For our reverse primer, we indicate a potential 
sequence towards the end and then run it through “Reverse 
Complement”. This will arrange the sequence from 5’ end 
to 3’ end. 

To verify that both primers contain a sequence that is 
suitable for PCR amplification, we submit the sequences 
into “Olgioevaluator” site. Evaluating the fragments on the 
“Olgioevaluator” site, we check that it is does not have a 
secondary structure, primer dimer,  has a temperature 
range from 55-65℃, and 50% of nucleotides are guanine 
and cytosine. Once we have the primers that are within 
these conditions, we check their specificity. To make 
certain that these primers are indeed specific to our target 
genus, we submit them into NCBI’s BLAST database. 
Finally, once the final genus specific primers are 
distinguished, we order the primers from the “Integrated 
DNA Technologies” site.

Materials & Methods

Results Continued 
The current report indicates the work in progress. The 

collection of fresh droppings is still ongoing, while extracting 

DNA from droppings will soon begin. The bioinformatic 

aspect of the project is expanding as we put our efforts into 

finding new genus of insects that inhabit the Moreno Valley 

College campus. This is being accomplished with another 

project that focuses on monitoring the insect populations at 

MVC. 

Cliff swallows build their nests upon buildings around the 

MVC campus. As a result of their nests’ positioning, 

droppings are being left all around our campus that people do 

not appreciate. Since cliff swallows consume insects that are 

considered pests and hazardous to humans and crop plants, 

efforts have been undertaken to study these insects. Swallows 

can be proven to be the biocontrol for those insects since they 

compose their diet. Therefore, cliff swallows are an essential 

component to a healthy ecosystem and to the health of 

humans. The findings of this study report may convince those 

that are not fond of the waste left behind by the cliff 

swallows, to think differently about their presence on the 

Moreno Valley College campus. 
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Results

Materials & Methods Continued

Fresh dropping samples have been collected in three day 
intervals since March 2, 2017; the day that cliff swallows 
arrived at MVC. The samples are stored at -80℃. DNA will 
be isolated from the droppings using the DNEasy Kit 
(Qiagen). Multiple databases and tools are utilized for 
creating genus specific primers that will assist us in 
amplifying DNA from the droppings collected. We begin 
designing primers by working with cytochrome oxidase 1 in 
mitochondrial DNA and internal transcribed spacer 2 (ITS2) 
from ribosomal DNA, both of which are known for insect 
interspecific variation. 

Sequences of a target gene and insect species are obtained 
from NCBI’s nucleotide database. The sequences are then 
aligned using the “Clustal Omega” program and compared to 
other genus of insects to search for possible primers specific 
to the genus in question.

Figure 2: (Above) The cytochrome oxidase 1 sequences of a fruit fly and two
species of whiteflies (listed from top to bottom) are aligned using Clustal 
Omega. Highlighted is the sequence used for our forward primer. 

Figure 3: (Above) The forward sequence is submitted into 
OligoEvaluator. 

Figure 1: (Above) NCBI Nucleotide database that is utilized for obtaining    
sequences for cytochrome oxidase 1 and internal transcribed spacer (ITS) that 
will be used in designing primers.

Figure 4: (Above) The cytochrome oxidase 1 sequences of a fruit fly and two
species of whiteflies (listed from top to bottom) are aligned using Clustal 
Omega. Highlighted is the sequence used for our reverse primer. 

Figure 6: (Above) The reverse sequence is submitted into OligoEvaluator. 

Figure 5: (Above) The reverse sequence is submitted into Reverse 
Complement program.

Figure 7: (Above) The results from submitting the sequence of our primers 
into NCBI BLAST. The results demonstrate a 100% match for whiteflies.
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