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New Technology for Old Problems: Using DNA Methods to Monitor Invasive Species and 
Biodiversity in Estuarine Systems – Published July XX, 2019 
 
Hi all- 
 
After a bit of a hiatus as we get into the 2019 field season, we’re back with another Data & 
Results newsletter. We’re hoping to resume a more frequent schedule from now until the end of 
the project. As a reminder to those new to the project, you can review past newsletters here, and 
if you have any questions, feel free to reply to this thread and I, Devin, or Jess Haskins will do 
our best to answer. 
 
Metabarcoding vs. ddPCR 
Once DNA has been extracted from a water sample, there are several ways it can be genetically 
analyzed. The Genome Center at UNH acquired a digital droplet PCR (ddPCR) this spring and 
we’ve been exploring how it compares to metabarcoding. We’ve discussed a few of the technical 
differences between these two methods in previous newsletters, but there are several key 
differences. Most notably: 
 

• ddPCR is a single-species method, detecting only one target species at a time, while 
metabarcoding detects multiple species. 

• ddPCR divides the sample into 20,000 droplets, then quantifies the amplification in each 
droplet.   

• Metabarcoding amplifies target DNA in several steps, which helps us to detect very low 
concentrations. However, those extra steps mean metabarcoding takes about a week to 
process, while ddPCR can run in a day. Data analysis for metabarcoding is more complex 
and time-consuming than ddPCR.  

 
Which method is better?  It depends on what you’re looking for. We used some of our American 
eel samples from last year to try to understand how the methods differ. 
	

	

 
These newsletters reflect work in 
progress from our project New 
Technology for Old Problems - 
Developing DNA Methods to Monitor 
Invasive Species and Biodiversity in 
Estuaries. They are not intended to be 
final data products. We hope they are 
informative, and spark conversation and 
questions. If you have comments, 
questions or suggestions please share 
them with us at 
estuaryDNA@gmail.com. 
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The graph shows results from American eel tissue run on both methods. We wanted to explore which 
method was most sensitive, and how much variability there is in the analysis. So we took one sample 
extraction from American eel tissue and diluted in from 10-3 to 10-10 times. We analyzed eight 
subsamples from each dilution by each method (yes, that's 128 samples!). We also analyzed a blank with 
nothing in it (No Template Control - NTC). 
 
We found that metabarcoding and ddPCR have similar limits of detection. We also found that there is a 
lot of variability in metabarcoding replicates, which we expect, because the amplification is not linear. 
ddPCR provides an absolute quantification of American eel DNA in each sample, because it measures 
each reaction separately (one per droplet).  In both cases, it is important to remember that the amount of 
DNA measured in each sample does not indicate how many individuals were detected. 
 
Ultimately, both metabarcoding and ddPCR are useful, but different. Tracking a single species such as 
American eel can be done equally well with metabarcoding or ddPCR. In studies where there is no need 
for a really quick turnaround, such as long-term monitoring, metabarcoding is nice because it provides 
data about multiple species. In studies with few target species and in which results will lead to a timely 
response, ddPCR is beneficial because of the quick turnaround time, low cost, and easy-to-interpret 
results. 
 
	


