
Bug BLASTer: Exploring insect 
diversity in the soybean field 
using DNA sequence analysis



Insecta is the most diverse class of animals



Insects are serious pests  
in agriculture
• Current yield loss due to insects  

is 20% worldwide 
• Projected yield losses will increases  

10–25% for every degree Celsius rise  
in average global temperature.

• Temperate zones will suffer the most. 

science.org/doi/full/10.1126/science.aat3466 

Jane Hunt
Projected yield losses increase 10-25% for every degree




Harmful insects in soybean fields

Soybean aphids



Beneficial insects in soybean fields

Minute pirate bugLady bird beetle 



Barcodes
Linear lines that optical scanners (barcode readers) can determine a product based 
on lines of various widths.

TTaarrggeett  ooff  DDiiaaggnnoossttiicc  TTeessttss
Barcodes – Linear lines that optical scanners (barcode readers) 
can determine a product based on lines of various widths
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Barcodes
Regions of DNA that differ between species.

TTaarrggeett  ooff  DDiiaaggnnoossttiicc  TTeessttss

Barcodes - regions of DNA that differ 
between species. 
Universal primers are used upstream and 
downstream of the barcode region. DNA 
sequencing and bioinformatics are then used to 
identify those differences.

DNA Sequence Alignment

Pathogen 1 ACTAGCAGAAACATAGGAGGAGGAGCAGCGA
Pathogen 2 ACTAGCAGAAATAAATGCG-AGGAGCAGCGA

Barcode Identical 
Downstream

Identical
Uptream

“Sequence Scanner”



Bioinformatics 
aims to organize, 
analyze,  
and interpret  
biological data. 
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Goals 
• Describe the barcoding gene used for insect ID
• Use a public database to ID insects through genetic analysis
• Describe the impact of insects found at Crooked Lane Farm



Scenario 
Crooked Lane Farm is having trouble with production of soybeans 
and scouting has revealed considerable insect damage in the field.  

• Follow the steps within the activity to ID the insect(s)  
based on the assigned sequence(s)

• Answer questions related to the genetic analysis and how the 
farmer should respond to the identified insect(s)

Jane Hunt
Add the entire scenario:
Crooked Lane Farm is having trouble with production of soybeans and scouting has revealed considerable insect damage in the feld. The farm manager elects to survey the feld for insects by sweeping nets through the foliage. All netted insects were preserved in a jar of ethanol and submitted to a diagnostic laboratory for identifcation. Unfortunately, many insects were smashed during the collection, making visual identifcation difcult. Instead, the laboratory performed a DNA extraction and barcode sequencing on the bulk insect sample. The laboratory produced a report that contained the most common DNA sequences from insects within the bulk sample. Your job as a DNA analyst (bioinformatician) is to help the farm manager identify the species, using the given sequences of DNA, through the use of public databases and basic bioinformatic tools. 


Jane Hunt
Add these instructions to next slide




Getting started
• NCBI website: ncbi.nlm.nih.gov
• Bug BLASTed sequences: grownextgen.org/go/bugs


