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 General Pipeline:

Future Directions 
 Validate pipeline with lab reared flies

•Single and Mixed Diets

o Mammal, avian, fish, mixed.

•Identify contents from flies collected in 
urban wildlife area

o Phoenix Zoo
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 Proposed Pathway of Analysis:

Results/What are we expecting:
Reproducible bioinformatic pipeline that identifies 
DNA sources

• Mini-barcodes yield overlapping IDs of DNA source 
at least at genus level

• Additional development of phylogeny-based 
method for identification of samples

• Blow flies are found 
worldwide

• Appear within minutes of 
an organism's death1,4,11

• Utilized for Time of 
Colonization (TOC) 
estimates for Forensic 
Entomology2,8,9
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• Non-invasive wildlife monitoring.

• Better detection of more elusive species.

• Cost and time effective sample collections.

Why use flies as bio-monitors?:

 Materials:
• Extract DNA with Qiagen DNeasy Blood 

and Tissue kit when needed

• PCR Amplification

o Five sets of primers targeting 313-bp 
and 244-bp mini-barcodes in 
metazoans and vertebrates

• ONT sequencing at 300 Mbp/300k reads

• Bioinformatic analyses (Figure 3) Discipline Application

This project will:

• Improve bioinformatic tools used in forensic 
entomology

• Expand conservation efforts by lowering time, 
cost, and effort required
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Problem

Wildlife monitoring is difficult and expensive

• Expansive ranges

• Difficult terrain

• Limited funding and staff

Figure 2: Simplified analysis pathway.

Figure 3: Methodological process for bioinformatic analysis of sequencing data.
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 Objectives:
• Investigate and optimize the effectiveness of blow 

flies (Diptera: Calliphoridae) as bio-monitors 

• Develop genomic and bioinformatic pipelines to 
identify DNA from gut content samples

1. Fly consumes 
animal DNA

2. Fly gut content is 
extracted and 
sequenced

3. Analyzed using 
bioinformatic 
pipeline

4. DNA identification

Mini-barcode Target Forward and Reverse Sequence

313-bp COI in 
Metazoans6,3

m1COlintF: 
5′-GGWACWGGWTGAACWGTWTAYCCYCC−3′

jgHCO2198: 
5′-TANACYTCNGGRTGNCCRAARAAYCA-3′

244-bp COI in 
Vertebrates7

Mod_RepCOI_F: 
5′-TNTTYTCMACYAACCACAAAGA-3′

VertCOI_7216: 
5′-CARAAGCTYATGTTRTTYATDCG-3′

Table 1: Describes the forward and reverse COI mini-barcode targets for primers.

• Inputs sequencing and 
demultiplexing data 
into ONTbarcoder 
software8

• Outputs consensus 
sequence file to be ran 
through BLASTn

• Output from BLAST 
results is filtered

• Taxonomic identities 
assigned to best 
matched hits

Figure 1:
https://insectlab.russell.wisc.edu/2022/11/30/blow-
flies-indoors/
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