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   Resources for Teachers- eDNA 
• www.PedersenScience.com 



   What is eDNA? 
• Organisms naturally shed their DNA 
• Skin cells, mucus, feces, carcasses, 

gametes, hair, etc.  
• Material transported down waterway 



   What is eDNA? 

VIDEO 

https://www.youtube.com/watch?v=KR4TEhFcZPc 

https://www.youtube.com/watch?v=KR4TEhFcZPc
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   How Can I Collect eDNA? 



• Students used Qiagen Blood and Tissue 
Extraction Kits ($150/50 extractions) 

 
• Silica-based column chromatography 

produces high yield genomic DNA 
  
• Simple salt-based extractions will 

also yield enough DNA.  
 

   How can I collect eDNA? 



   What can I do with eDNA? 

• Polymerase Chain Reaction can be used to 
amplify specific genes.  

 
• Thermal cyclers are becoming much more 

affordable (ex., T100 and miniPCR) 



• The Cytochrome c oxidase 1 (COI) gene is highly 
conserved across species where energy is generated 
from mitochondria.  

Cytochrome C Oxidase 
Subunit 1 Gene (COI) 

   What can I do with eDNA? 

• The rate that the gene 
sequence changes over time 
is slow enough so that it’s 
likely to be identical in the 
same species, but fast 
enough so that it’s different 
between species. 

• CO1 gene can be used to identify individuals belonging to 
the same species, as well as to distinguish between 
individuals from different species.  

 



Cytochrome C Oxidase Subunit 1 (CO1)- DNA Barcoding 

   What can I do with eDNA? 



• Primers are for the COI gene 
 
• Primers have high guanine-cytosine 

content (40-60%) 
 

• Use online primer generator  
 

http://molbiol-tools.ca/PCR.htm 

= Tm 

(primer) 

   What can I do with eDNA? 



   What can I do with eDNA? 



Pumpkinvine Creek, Paulding County GA 

   Why should I teach eDNA? 

• We need new ways to 
teach DNA and DNA 
technology. 

• Technology is constantly 
evolving, so let’s teach 
what is new and innovative. 
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   Why should I teach eDNA? 
• The concept of eDNA aligns with numerous 

Georgia standards, College Board Big Ideas, and 
Next Generation Science Standards.  

• Biology, AP Biology, Forensics, Environmental 
Science, AP Environmental Science, Biotechnology 



   Why should I teach eDNA? 

• Standards dealing with DNA and DNA technology  
 

• Standards dealing with cell structure and function 
 

• Standards dealing with classification and evolution 
 

• Standards dealing with ecosystems and biomes 
 

• Standards dealing with the environment 

Where do I start? 



   How can I start teaching with eDNA? 



   How can I start teaching with eDNA? 

• Identify your teaching goals 
based on the standards and the 
level of students you are 
targeting. 
 

• Even if you do not have the 
equipment, it is still possible to 
explore the idea of eDNA.  
 

• Form partnerships with local 
colleges and universities. 

 
• Seek funding through grants. 



George Church is 
a Professor of 
Genetics at 
Harvard Medical 
School  

• Think BIG- anything is possible! 

   How can I start teaching with eDNA? 



   Project-based Learning with eDNA? 

• Detect and monitor extirpated species of 
mussels using eDNA 

• Georgia DNR and KSU provide positive controls 
• Professor at Cornell helps to design species-

specific primers 



• 25mm Swin-Loc filter housing (from Whatman, #7011782) 

• Ahlstrom Glass microfiber filters, 25mm (#101804) 

• Sterile 50 mL Lauer-Loc syringes  
• All of the above items are available through VWR 

   How can I start teaching with eDNA? 
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   How can I start teaching with eDNA? 



   How can I start teaching with eDNA? 
• If thermal cycler available use the following profile: 

35 cycles at:  
3:00 minutes at 95°C 
1:00 minute at 95°C 
1:00 minute at 40°C  
1:30 minutes at 72°C 
7:00 minutes at 72°C 

• If unable to quantify DNA, try varying amounts 
from 1µL- 5µL increasing in 0.5µL increments. 

 
• Start with 2.5 µL of each primer and decrease in 

0.5µL increments if needed. 



   How can I start teaching with eDNA? 

• Resolve DNA on a 1.5% agarose gel at 100 volts for 
90 minutes. 

• If purifying amplicons, use TBE gels and buffer. 
• Stain using Fast Blast or SYBR green 



   How can I start teaching with eDNA? 

• Purify amplicons using QUIquick Gel Purification Kit 
(Qiagen; $100) 

• Sequence genes using GENEWIZ Sanger Sequencing 
($6 each; email me for protocol suggestions) 



   How can I start teaching with eDNA? 
• Use BLAST to identify species, which could be 

another AP biology lab). 



   Resources for Teachers- eDNA 
• Review the current literature and do not 

hesitate to email professionals for advice. 



   Resources for Teachers- eDNA 
• www.PedersenScience.com 


